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Abstract

:

Together with the substantial role of genetic factors, serum urate levels and the occurrence of gout are also heavily driven by environmental and clinical factors, including adiposity, dietary patterns, alcohol, kidney function, and diuretic medication use. These are, in turn, greatly influenced by the social determinants of health, which encompass access to health care, availability of healthy foods, and opportunities for physical activity but also education, income, social norms, and racism, among other forces. Gout-related health disparities have been described for Māori and Pacific people in New Zealand, but racial disparities in gout prevalence and outcomes between Black and White Americans have been under-recognised, and particularly, sex-specific data are scarce. In this article we review evidence from prior cohort studies and contemporary national-level data which show the incidence and prevalence of gout and hyperuricemia in Black adults in the US have come to exceed that in White adults and are disproportionately greater in Black women. Importantly, this emerging disparity can be attributed entirely to social determinants of health, including higher levels of adiposity and poverty in Black women compared to White women and lower kidney function and poorer quality diet among Black men compared to White men. Furthermore, Black patients with gout have received poorer quality gout-related care and experienced higher levels of healthcare use, especially Black women. While identifying targets for culturally safe interventions for addressing risk factor disparities is essential, evidence gaps remain about potential disparities in longer-term outcomes of gout, including cardio-metabolic-kidney endpoints and premature mortality. Sociodemographically diverse, population-based longitudinal cohort studies, research on implementation strategies for improved gout care delivery models for underserved groups, and efforts to minimise structural racism and its effects are key to achieving health equity in gout.
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1. Introduction


Gout is the most common inflammatory arthritis associated with acute episodes of excruciatingly painful flares, as well as an excess burden of cardiometabolic comorbidities [1] and premature mortality [2]. Together with the substantial role of genetic factors [3], serum urate levels and gout risk are heavily driven by environmental factors (and their genetic interactions), including adiposity, dietary patterns, alcohol, kidney function, and diuretic medication use [4,5,6]. For example, it was estimated that 77% of incident gout cases in a large prospective cohort of male health professionals could theoretically have been prevented had all men kept a normal body mass index (BMI) and adherence to a Dietary Approaches to Stop Hypertension (DASH)-style diet, with no alcohol or diuretic use. Furthermore, genetic interactions with BMI and DASH adherence accounted for 22% and 45% of their combined contributions, respectively, for incident female gout risk [7,8]. These established risk factors are, in turn, greatly influenced by and intertwined with the social determinants of health, which the US Centres for Disease Control and others describe as the economic and social conditions that influence health outcomes and inequities, such as poverty, access to health care, education, social norms and policies, and racism, among other forces and systems [9].



Health disparities in gout, being differences in gout prevalence and outcomes that adversely affect certain groups [10], have received particular attention in New Zealand where Maori and Pacific peoples experience a higher prevalence of gout than New Zealanders of European ancestry, as well as earlier age of onset, higher gout-related healthcare utilisation, and suboptimal pharmacologic management [11]. Gout-related health disparities have also been documented between men and women overall [11] and between Black and White adults living in the US. However, this racial disparity has been under-recognised, particularly with general population, sex-specific data lacking. By synthesising the available evidence on Black–White racial disparities in gout, we aim to articulate the associated burden and consequences for populations living with (or at risk) for gout, particularly at the national level, and identify targets for intervention at the individual, health system, and societal level for reducing these disparities.




2. Are Black Americans at Higher Risk of Gout Than White Americans?


Gout was rare among Black adults in the US until the 1940s and 1950s, similar to Black adults in Africa, especially in rural areas where traditional agricultural and dairy-based diets were common [12]. Subsequently, following worsening in diet quality and quantity, the frequency of metabolic conditions such as obesity, diabetes, and hypertension, as well as gout, rapidly rose overall, although disproportionately among Black Americans [12]. A similar increasing frequency was also noted in urban African communities, in association with an increasing frequency of hypertension and cardiovascular disease [13]. Several prospective cohort studies conducted after the 1950′s have quantified the excess risk of gout and hyperuricemia among Black individuals in the US versus their White counterparts. For example, in the Meharry-Hopkins Study, which prospectively followed Black and White male medical school graduates in Tennessee and Maryland from the late 1950′s and early 1960′s through 1992, the risk of incident gout was 70% greater among the Black men than White [14]. This excess risk was attributed to the excess risk of incident hypertension. Among a cohort of older US adults enrolled in the Multiethnic Cohort study based in California and Hawaii (aged 45–75 years at enrolment during 1993–1996), gout risk was 34% greater among Black individuals compared to White [15] (Table 1). Data from two younger cohorts, the Atherosclerosis Risk in Communities Study (ARIC, aged 45–64 years at enrolment during 1987–89) and the Coronary Artery Risk Development in Young Adults Study (CARDIA, aged 18–30 years at enrolment during 1985–86), further reported that these racial disparities in gout and hyperuricemia status are greater among younger women than younger men (Table 1). This is not surprising given the sex differences in gout risk factor profiles that have been observed (albeit among predominantly White cohorts), with higher frequencies of diuretic use [16,17,18] and obesity [18,19], in women than men, and data indicating higher obesity rates among Black women in the US general population than White [20,21]. Building on these prior findings, below we review national contemporary data on racial differences in gout and hyperuricemia prevalence of US adults across the age spectrum, and potential mediating factors, highlighting sex-specific data.




3. What Are the Contemporary National Level Black–White Disparity Figures?


For national-level estimates, McCormick et al. used data from the nationally representative National Health and Nutrition Examination Survey (NHANES) to investigate current racial differences in gout prevalence among women and men in the US general population. Participants self-reported their race and ethnicity, provided a blood sample for serum urate measurement, and were asked if a health professional had ever told them they had gout. Data collected from the 2007–08 through 2015–16 annual survey cycles were compared with the NHANES III (1988–1994); gout diagnoses were not ascertained in the intervening annual surveys (1999/00 through 2005/06).



The age-adjusted prevalence of gout over 2007–2016 was 3.5% in women self-reporting Black race and 2.0% in women self-reporting White race, respectively, and 7.0% and 5.4% in men self-reporting Black and White race, respectively [23]. This translated to 81% higher odds of gout among Black women during this contemporary period (vs. White), 26% higher odds of gout among Black men, and 46% higher odds overall [23]. In contrast, the respective age-adjusted odds ratios during NHANES III were null (Figure 1), confirming this disparity for excess gout frequency is a relatively new phenomenon at the national scale. As such, it is important to identify and understand the factors driving this newly emerged national level disparity.




4. What Drives the Contemporary Black–White Racial Disparities in the US?


Though gout and hyperuricaemia are driven by both environmental and genetic factors [28,29], this racial disparity is likely attributable to non-genetic, social determinants of health and resultant clinical factors [30].This notion is consistent with findings from the Multiple Risk Factor Intervention Trial, a study exclusively of men at high cardiovascular risk, wherein Black men had lower risks of incident gout and hyperuricemia than White men, 22% and 12% lower, respectively, after accounting for differences in gout risk factors between Black and White participants, including BMI, hypertension, alcohol use, and kidney function [24].



Furthermore, race is less of a biological framework and more of a social construct, and many individuals self-reporting Black race will have African and non-African genetic admixture [31]. As well, genetic liability to gout could not have increased over the two to three decades between NHANES III and 2016, and no systematic heterogeneity between genetic ancestry populations was detected in the latest genome-wide association study for serum urate levels [32]. As such, race should be considered as a social construct, with structural racism (i.e., macro-level conditions such as neighbourhood segregation and institutional policies [10]) likely at the core of the social and healthcare inequalities contributing to racial differences in gout frequency and outcomes [30].



McCormick and colleagues used the same nationally representative NHANES data to identify sex-specific factors potentially explaining these racial differences in contemporary gout prevalence. Two approaches were used to determine the impact of potential mediators, a conventional step-by-step approach [33], as well as sequential causal mediation analysis [34,35,36], following the causal flow using a directed acyclic graph (DAG) (Figure 2A). Seven potential mediators were assessed: low educational attainment (high school or less), living in poverty, level of alcohol consumption, non-adherence to a DASH-style diet, excess BMI, diuretic medication use, and chronic kidney disease (CKD). To mediate the racial disparity, a factor needed to be both associated with gout (or hyperuricaemia) and differ in levels or frequency between Black and White individuals. Risk factors associated with gout risk were more frequent (or levels were elevated) in Black women compared to White women, except for alcohol consumption, which was lower among Black women. In stepwise regression, the association between self-reported Black race and gout attenuated most after adjustment for poverty, diet, BMI, and CKD, finally nullifying the associations. Among men, the race–gout association changed little upon adjustment for poverty and BMI, whilst adjustment for CKD rendered the associations null.



To quantify the specific proportion of the race–gout association mediated by each factor, independent of upstream mediators (see the directed acyclic graph (DAG) in Figure 2A), sequential causal mediation analysis was performed, which revealed that the largest mediating factor of excess gout cases among Black women was excess BMI, accounting for 56% of the racial difference (independent of education, poverty, diet, and alcohol), followed by CKD (24%), poverty (17%), and poor diet (12%) (Figure 2B) [23]. Among men, CKD was the largest mediator (46%) followed by diet (20%) and diuretic use (14%), while BMI (12%) and poverty (0.5%) mediated smaller proportions of the racial difference compared with women (Figure 2B) [23]. Mediators of the racial differences in hyperuricaemia were similar to those for female and male gout.



This mediation analysis showed that the excesses in gout and hyperuricemia prevalence among Black adults can be explained entirely by excess frequency or levels of the socio-clinical risk factors for gout, relative to White adults. These factors and their differential burden among Black Americans are described in further detail below.



4.1. Socioeconomic Status


Gout was historically portrayed as a disease of aristocrats [37], but contemporary data have shown different pictures on the relationship between socioeconomic factors and gout and hyperuricemia. For example, a recent meta-analysis reported a positive association between educational attainment and hyperuricemia (from nine studies) but a negative relationship between educational attainment and gout (from four studies) [38]. The authors suggested that differences in study setting may explain this discrepancy, with seven of the nine hyperuricemia studies originating from China, an emerging economy where more educated individuals may consume greater quantities of processed, pro-hyperuricemic foods, whilst the four gout studies were conducted in the US, UK, and Sweden [38]. An additional Swedish study found gout incidence and prevalence were lowest in those with white collar, highly skilled occupations and lowest in the middle-income group [39]. In their analysis of the US general population, McCormick et al. found that low education (no more than high school) was moderately associated with gout status, explaining less than 5% of the racial differences in both female and male gout. Poverty, however (defined as having a household income < 130% of the federal poverty guideline, a threshold often used to determine eligibility for federal benefit programs [40]), was associated with more than two-times greater odds of gout among women overall and explained 17% of racial difference among women but conferred no increased odds for male gout [23]. This low income–gout relationship is consistent with a UK study of primary care practices wherein perceived income inadequacy was associated with 44% greater odds of gout [41], though no sex- or race-stratified estimates were provided. Poverty likely impacts gout directly through its downstream effects on diet quality and BMI [42], with obese women experiencing greater risk of food insecurity than non-obese [43], and may also reflect the more limited healthcare and other health-promoting resources available in many low-income neighbourhoods.




4.2. Diet Quality and Alcohol


Isocaloric DASH adherence has been associated with lower serum urate levels in randomised trials [44,45] and with reduced risk of incident gout [8,46,47], likely by both improving insulin resistance (thereby enhancing urate excretion) [48,49,50] and modulating inflammatory pathways [51,52]. However, adherence to a DASH-style or other guideline-based healthy eating pattern is also associated with higher food costs [53,54]. US adults living in poverty have had lower DASH adherence than those with higher incomes [53,55], and Black adults have had lower DASH adherence than White adults [53,55]. (35, 37) Evidence suggests it costs more for Black adults to achieve DASH adherence than White adults [53]. Interventions aimed at promoting healthier eating patterns such as DASH or others described in the Dietary Guidelines for Americans [46], ensuring fresh produce and other appealing foods with documented benefits for serum urate levels and gout [30] are available for purchase in local neighbourhoods, and reducing financial barriers to adherence could reduce racial disparities in the prevalence of gout and hyperuricemia. Habitual consumption of alcoholic beverages, principally beer and spirits, has also been associated with increased serum urate levels [56] and risk of incident [5,57] and recurrent [58,59] gout. Ethanol has been shown to both increase urate production and reduce urate excretion, while the high purine content of beer may also raise serum urate levels, independently of alcohol levels [56,57]. However, data show the frequency of alcohol consumption is lower among Black Americans than White [23,60] on average, indicating this risk factor does not contribute to the excess prevalence of gout and hyperuricemia among Black Americans at the population level.




4.3. Adiposity


Excess adiposity is a key risk factor for gout [5,61] and hyperuricemia [4], but interestingly, McCormick et al. found excess BMI mediated a far greater proportion of the excess in gout cases among Black women (56%) than among Black men (12%) [23]. Correspondingly, age-adjusted mean BMI was higher in Black women than White women (by 3.2 kg/m2) but was similar between Black and White men [23]; recent NHANES analyses also report a higher mean waist circumference among Black women than White women (with the opposite phenomenon in men) and higher prevalence of general and central obesity [21]. Importantly, this 56% mediation reflects the isolated BMI proportion, independent of upstream factors, including poverty and poor-quality diet, purported to impact gout and hyperuricaemia partly through their impact on BMI (Figure 2A). Obesity rates have increased substantially among both Black and White members of the US general population since NHANES III [20,21] with a disproportionate increase among Black women through 1999–2000 [20]; as with gout itself, changes in genetics for obesity risk could not account for this rapid increase. Differences in neighbourhoods may contribute to excess adiposity in Black women, with evidence that Black Americans tend to live in neighbourhoods with a greater proportion of fast-food outlets and decreased access to resources influencing adiposity levels and overall health such as supermarkets and opportunities for physical activity [62]. Strategies tailed to promote the achievement of healthier body weights among Black women would be key in reducing the Black–White disparity in female gout.




4.4. Diuretic Medications


McCormick et al. found that significantly more Black women and men were currently using diuretics than White women and men. This is likely related to the higher frequency of hypertension among Black adults, particularly Black women [63], compared to White, although choice of anti-hypertensive drug class may also vary. Whilst Black patients with hypertension have been shown to respond better to diuretic or calcium channel blocker monotherapy, with White patients responding better to β-blockers and angiotensin-converting enzyme inhibitors, the variation within racial groups may actually exceed that between racial groups [64]. Thus, urate-lowering anti-hypertensives (e.g., calcium channel blockers or losartan) could be preferred to minimise gout risk [65,66], as could potassium-sparing diuretics [67].




4.5. Chronic Kidney Disease


CKD status was the largest mediator of the racial differences in male gout (46%) and hyperuricemia (37%) and the second-largest mediator among females (24% and 31%, respectively), independent of all upstream mediators. Notably, the emergence of the Black–White racial difference in gout prevalence parallels a disproportionate worsening in CKD prevalence among Black adults during a similar time period [68]. That CKD trends study also sourced NHANES data but, unlike McCormick et al., used the conventional CKD-Epi equation, which included a race coefficient that generates a larger value for estimated glomerular filtration rate for individuals of Black race than others. This can potentially overestimate kidney function in this population and under-ascertain CKD. While the higher prevalence of CKD in Black adults (compared to White) has been partly attributed to the APOL1 risk alleles present in African ancestry populations [69,70] evidence suggests that racial differences in social determinants and clinical factors play a greater role [71]. Sociodemographic and environmental factors together explained 44% [72] of the racial difference in CKD incidence in one study and 64% of the racial difference in another [73], where poorer access to healthcare among Black participants also contributed [73].





5. Are there Black–White Disparities in Gout Care and Outcomes in the US?


5.1. Gout Care Disparity


In addition to being more likely to carry a diagnosis of gout, evidence also suggests that Black individuals with gout receive a lower quality of care than White individuals with gout. As with incidence and prevalence, these disparities also appear worse among Black women than men. In a nationally representative sample of US ambulatory care data from 2002, Black gout patients were 82% less likely to receive an allopurinol prescription than White gout patients [74], with a similar phenomenon observed in the contemporary NHANES data [75] (Table 2). Additionally, Black race was associated with lower adherence among gout patients who were prescribed urate-lowering therapies [76,77,78], even in settings such as US Veterans Affairs healthcare system where out-of-pocket prescription medication costs are low [76,77] and lower odds of achieving a target serum urate level (<6 mg/dL) [78,79] (Table 2).




5.2. Gout Outcomes Disparity


While gout has been associated with a higher risk of myocardial infarction, stroke, and premature death among White individuals [1,49,85,86,87,88] almost no data on these critical outcomes exist specifically for Black adults. In a recent study of a predominantly Black urban population, gout was cross-sectionally associated with increased prevalence of cardiovascular disease and heart failure [89], although that study did not compare Black and White gout patients, and a worse impact is suspected among Black gout patients given their higher background risk. However, data are available for other key gout outcomes including recurrent flare rates, which were higher among Black individuals than those of other races [82]. Black race was associated with reduced physical function and walking speed among ARIC study participants with gout [81], as well as poorer generic mental and emotional health-related quality of life scores [80], and poorer scores on the Gout Impact Questionnaire, including those related to overall gout concern, unmet treatment need, and well-being and concern during gout flares [80].




5.3. More Frequent Gout-Primary ED Visits and Hospitalisation among the US Black Population


In a sample of US veterans with gout attending centres in Southern California and Alabama, Black patients had higher rates of both outpatient and urgent/overnight healthcare visits over the past year than White patients [84] (Table 2). Additionally, gout-related healthcare costs were higher for Black gout patients in a managed healthcare claims database than gout patients of other races [82]. However, it was not known at the national level how the aforementioned Black–White disparities in background gout risk and quality of care translated to the risk of frequently avoidable inpatient hospitalisations and emergency department (ED) visits for gout. Yokose et al. recently investigated this question using data from the 2019 US National Emergency Department Sample (NEDS) and National Inpatient Sample (NIS), which provide nationally representative samples of ED visits and inpatient admissions across all payers. Compared to White patients, Black patients had a five-times higher rate of gout-primary ED visits (per-capita analysis, with the entire White or Black US population as the denominator), adjusting for age and sex, and a four-times higher rate of gout-primary hospitalisations (Figure 3) [83]. The Black–White racial differences were more prominent for women, who had a nearly six-times higher rate of gout-primary ED visits compared to White women and nearly five-times higher rate of gout-primary hospitalisations (p for interaction < 0.001) (Table 2). Findings were similar in the per-visit analysis using all US ED visits or hospitalisations as the denominator.



Mean costs, a proxy for intensity of resource utilisation, were higher for gout-primary hospitalisations experienced by Black patients compared to White, with the mean excess cost for a gout-primary hospitalisation experienced by Black women (USD 1530 more than White women) being considerably higher than the excess costs experienced by Black men (USD 619 more than White men). When adjusting further for the available measures of social determinants of health (payer, geographic region, and household income level), there was a slight increase in the point estimates for inpatient hospitalisation rates and excess costs. However, these datasets lack data on individual level socioeconomic measures and clinical factors that may further mediate the relationship between Black race and acute healthcare utilisation for gout.




5.4. Role of Inherent Systematic Health Care Disparities


These racial disparities in gout-related care and utilisation suggest Black Americans have more difficulties accessing the primary care services needed to manage their disease and prevent flares and mirror those documented among the US population at-large, even among those receiving coverage from Medicare [90] and Medicaid programs [91]. For example, Black adults were observed to use fewer primary care services than White adults and fill fewer prescriptions for the treatment of asthma, diabetes, and cardiovascular disease, while experiencing higher rates of emergency department utilisation [91]. As such, interventions to improve the quality of care received by Black patients with gout will need to address logistical barriers as well as how racism and unconscious bias in healthcare have impacted the quality of care offered to Black patients and their trust in the system [92].





6. What Research Is Needed to Reduce Black–White Disparities?


Extending the identification of factors contributing to contemporary racial difference in gout prevalence cross-sectionally, prospective quantification of the potential impact of these modifiable risk factors on incident gout risk specifically among Black individuals, particularly Black women, would be valuable. Similarly, regarding the quality of care received by patients with gout, the aforementioned five-times higher risk of gout ED visits and hospitalisations for gout among Black adults could be explained by modifiable social determinants of health and suboptimal care, but no longitudinal cohort data are available. Quantifying their contributions with an expanded set of variables would be an essential step towards reducing these costly outcomes. Sociodemographically diverse population-based longitudinal cohort studies would also help in identifying and addressing potential disparities in gout-related cardio-metabolic-kidney endpoints and mortality. Investigating the impact of opioid and NSAID treatment on these outcomes among Black gout patients, another potential indicator of quality of care, would also be relevant. Implementation strategies of improved gout care delivery models for this underserved group, including enhanced cultural competency among gout providers who work with diverse populations, would be vital to help close the care gap [30].



Furthermore, while again acknowledging the incongruity between self-reported race/ethnicity and genetic ancestry, genetic research to-date has focussed heavily on European ancestry populations, and there is a critical need for genetic studies of gout and its comorbidities and treatments, including gene-environmental interactions, and pharmacogenetic research to guide personalised gout medication choices and doses [93], with more diverse populations and multi-ethnic genotyping arrays. For example, in the ARIC cohort [94,95] and others, it has been shown that genetic risk scores derived from European ancestry populations may be less accurate at predicting disease risk in people from other ancestral populations [96], especially African ancestry populations [97]. Additionally and more broadly, this review has focussed on gout disparities between Black and White adults living in the US, but these racial differences should be examined in other settings, such as Canada, Europe, and the African continent, where data on race/ethnic group-stratified gout prevalence and care are extremely scarce.




7. Conclusions


Over the last several decades, there have been significant advances in determining socio-lifestyle and genetic risk factors for gout [47,98,99,100,101,102,103,104] as well as important outcomes of gout. Still, these factors were ascertained nearly exclusively among White populations, while gout is now more prevalent in Black Americans, particularly women, than their White counterparts, in contrast with data from two decades earlier. A Black–White disparity in gout frequency has emerged over the past decades, heavily influenced by the social determinants of health, which encompasses inequities in access to health care, healthy foods, opportunities for physical activity, and education, and lower income and social resources. Furthermore, this disparity is even more prominent among Black women, attributed mainly to higher levels of adiposity and poverty compared to White women. These inequalities can and must be addressed, to reduce the impact of gout and associated chronic diseases, though this will likely require population- and health system-level changes. In the meantime, evidence also indicates that Black patients with gout, particularly Black women, receive a lower quality of care than White adults, are less likely to achieve a target serum urate, and experience higher rates of often avoidable gout-primary ED visits and hospitalisations. These findings together highlight the need for more race/ethnicity-specific research into the differential disease risk as well as improved management practices to address the health inequity in the care of this excruciatingly painful condition. In particular, purposeful implementation of culturally safe interventions to address this disparity among members of underserved racial/ethnic groups is needed.
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Figure 1. Age-adjusted prevalence of gout among Black and White US adults between NHANES III (1988–1994) and NHANES 2006–2017. (A) Black and White adults overall; (B) Black and White women; (C) Black and White men. 
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Figure 2. Assumed causal diagram of the association between race and gout or hyperuricemia (A) and percentage of the total racial difference in gout prevalence mediated by each risk factor, by sex (B). BMI, body mass index; CKD, chronic kidney disease. 
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Figure 3. Age- and sex-adjusted rate ratios for ED visits (A) and hospitalisations (B) for gout, per-capita (based on US Census population), and age-, sex-, and SDOH-adjusted rate ratios for ED visits (C) and hospitalisations (D), per total number of US visits or hospitalisations in 2019, according to race/ethnicity. SDOH, social determinants of health (payer, region, and household income). 
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Table 1. Black–White disparities in the incidence and prevalence of gout and hyperuricemia in the US, overall and by sex.
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Study

	
Years

	
Black vs. White Disparity

	
Data Source/Population






	
Gout Prevalence, % or Odds Ratio




	
Helget et al. [22]

	
2014

	
7.0% (7.0 to 7.1) vs. 6.0% (5.9 to 6.0)

	
Veteran’s Affairs (99% male)




	
McCormick et al. [23]

	
2007–2016

	
Overall: 1.46 (1.22 to 1.74)

	
NHANES

(US general population)




	
Women: 1.81 (1.29 to 2.53)




	
Men: 1.26 (1.02 to 1.55)




	
Gout Incidence, Relative Risk or Incidence Rate




	
Hochberg et al. [14]

	
1957–64 (Hopkins) and

1958–65 (Meharry), to 1988–92

	
1.69 (1.02 to 2.80)

	
Meharry-Hopkins Study

(male physicians)




	
Krishnan et al. [24]

	
1973–75 to 1980–82

	
0.95 (0.64 to 1.41)

	
MR-FIT Study (all males)




	
Helget et al. [22]

	
2014

	
7.3 (7.1 to 7.5) vs. 5.9 (5.8 to 6.0)

per 1000 PY

	
Veteran’s Affairs (99% male)




	
Maynard et al. [25]

	
1987–89 to 2012

	
Women: 2.51 (2.03 to 3.12)

	
ARIC




	
Men: 1.73 (1.37 to 2.18)




	
Thompson et al. [15]

	
1999 to 2016

	
1.34 (1.26 to 1.43)

	
Multiethnic Cohort Study

(Medicare beneficiaries)




	
Hyperuricemia Prevalence, Odds Ratio




	
McCormick et al. [23]

	
2007–2016

	
Women: 2.00 (1.62 to 2.47)

	
NHANES

(US general population)




	
Men: 1.39 (1.15 to 1.68)




	
Hyperuricemia Incidence, Relative Risk




	
Gaffo et al. [26]

	
1985–86 to 2005–06

	
Women: 2.79 (2.02 to 3.86)

	
CARDIA




	
Men: 0.87 (0.73 to 1.04)




	
McAdams-DeMarco et al. [27]

	
1987–89 to 1996–99

	
1.79 (1.37 to 2.33)

	
ARIC




	
Krishnan et al. [24]

	
1973–75 to 1980–82

	
1.10 (0.98 to 1.24)

	
MR-FIT Study (all males)








Estimates are adjusted only by age and sex (where applicable). ARIC, Atherosclerosis in Communities Study; CARDIA, Coronary Artery Risk Development in Young Adults; MR-FIT, Multiple Risk Factor Intervention Trial; NHANES, National Health and Nutrition Examination Survey; PY, person-years.
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Table 2. Black–White disparities in quality of care and healthcare utilisation for gout patients.






Table 2. Black–White disparities in quality of care and healthcare utilisation for gout patients.





	
Study

	
Black vs. White Disparity

	
Data Source/Population






	
Quality Of Care and Health Outcomes




	
Urate-Lowering Therapy Use, Odds Ratio




	
Krishnan et al. [74]

	
0.18 (0.04 to 0.78)

	
NACS (US general population)




	
Chen-Xu et al. [75]

	
0.84 (0.53 to 1.34)

	
NHANES (US general population)




	
Adherence to Urate-Lowering Therapy (≥80% of Days Covered), Odds Ratio




	
Rashid et al. [78]

	
0.68 (0.62 to 0.76)

	
Managed healthcare plan




	
Solomon et al. [76]

	
0.54 (0.44 to 0.66)

	
US Medicare




	
Singh et al. [77]

	
0.74 (0.72 to 0.76)

	
Veteran’s Affairs (99% male)




	
Achieving Target Serum Urate (<6 mg/dL), Odds Ratio




	
Rashid et al. [78]

	
0.80 (0.78 to 0.89)

	
Managed healthcare plan




	
Singh et al. [79]

	
0.94 (0.89 to 0.99)

	
Veteran’s Affairs (99% male)




	
Health-Related Quality of Life, Mean Score or Prevalence Ratio




	
Singh et al. [80]

	
SF-36 Mental Health: 40.8 vs. 46.3 (p < 0.01) 1

	
Veteran’s Affairs (98% male)




	
SF-36 Role Emotional: 31.3 vs. 40.6 (p < 0.01) 1




	
SF-36 Social Functioning: 37.3 vs. 41.5 (p = 0.04) 1




	
SF-36 Mental Component: 39.5 vs. 46.2 (p < 0.01) 1




	
GIS Gout Concern: 73.7 vs. 64.3 (p < 0.01) 2




	
GIS Unmet Treatment Need: 41.4 vs. 33.9 (p < 0.01) 2




	
GIS Well-Being During Attacks: 61.7 vs. 51.1 (p < 0.01) 2




	
GIS Concern During Attacks: 60.4 vs. 50.0 (p < 0.01) 2




	
Teevan Burke et al. [81]

	
Poor SPPB score: 1.35 (1.09 to 1.66) 3

	
ARIC




	
Poor walking speed: 1.61 (1.26 to 2.05)




	
Flare Frequency, Rate Ratio




	
Jackson et al. [82]

	
1.17 (1.11 to 1.23)

	
Managed healthcare plan




	
Healthcare Ulitization and Costs




	
Gout-Related Healthcare Costs, Cost Ratio




	
Jackson et al. [82]

	
1.16 (1.05 to 1.28)

	
Managed healthcare plan




	
Gout-Primary Inpatient Hospitalisations, Rate Ratio




	
Yokose et al., 2022 [83]

	
All: 4.07 (3.90 to 4.24)

	
NIS (US general population)




	
Women: 4.80 (4.45 to 5.17)




	
Men: 3.76 (3.57 to 3.95)




	
Gout-Primary Emergency Department Visits, Rate Ratio




	
Yokose et al., 2022 [83]

	
All: 5.01 (4.96 to 5.06)

	
NEDS (US general population)




	
Women: 5.91 (5.79 to 6.03)




	
Men: 4.73 (4.68 to 4.79)




	
Singh et al. [84]

	
RR 2.68 (1.48 to 4.86) *

	
Veteran’s Affairs (98% male)




	
Gout-Primary Inpatient Hospitalisations, Mean Excess Cost per Admission




	
Yokose et al., 2022 [83]

	
All: $916.30 ($450.00 to $1382.50)

	
NIS (US general population)




	
Women: $1530.20 ($671.40 to $2388.90)




	
Men: $618.90 ($24.60 to $1213.20)




	
Ambulatory Visits for Gout, Rate Ratio




	
Singh et al. [84]

	
1.80 (1.30 to 2.50)

	
Veteran’s Affairs (98% male)








ARIC, Atherosclerosis in Communities Study; NACS, National Ambulatory Care Sample; NEDS, National Emergency Department Sample; NIS, Nationwide Inpatient Sample; RR, rate ratio. * urgent care or emergency department visits or overnight hospitalisations; 1 SF-36, Short-Form 36 generic health-related quality-of-life instrument (higher scores are better); 2 GIS, Gout Impact Scale disease-specific health-related quality-of-life instrument (higher scores are worse); 3 SPPB, Short Physical Performance Battery (measure of lower extremity function comprised of repeated chair stands, standing balance, and 4 m walk; poor SPPB and walking scores was dichotomised as being in the first quartile of scores).
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