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TITLE:   

Prevalence and Associations of Gout and Hyperuricaemia: Results from an Australian Population-

based Study 

ABSTRACT:  

Background: 

Despite gout and hyperuricaemia being major co-morbid health issues worldwide, there is a large 

epidemiological gap regarding their impact in the Australian community. 

Aims: 

To determine the prevalence and associations of self-reported medically diagnosed gout, and 

hyperuricaemia, in an Australian population-based cohort. 

Methods: 

The North West Adelaide Health Study (NWAHS) is a longitudinal cohort study consisting of three 

stages of data collection. Each stage comprised a self-complete questionnaire, clinic assessment and 

Computer Assisted Telephone Interview (CATI).  In Stage 3 (2008-2010) participants were asked if a 

doctor had ever diagnosed them with gout. Additional data included demographics, co-morbidities, 

laboratory data and SF-36. Participants were defined as having gout if they had self-reported 

medically diagnosed gout or were taking any gout specific medication (allopurinol, colchicine, 

probenecid). Hyperuricaemia was defined as a serum uric acid level >0.42mmol/L in men and 

>0.34mmol/L in women. 

Results:  

The overall prevalence of gout was 5.2%. Males were significantly more likely to have gout than 

females (8.5% vs 2.1%, p<0.001). The overall prevalence of hyperuricaemia was 16.6%, with being 

male again identified as a significant risk factor (17.8% vs 15.4%, p<0.01). Both gout and 

hyperuricaemia were associated with male sex, body mass index, and renal disease, after 
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multivariable adjustment. There was no significant difference reported in quality of life (mean SF-36) 

scores in gout participants, compared to unaffected individuals.    

Conclusion:  

In the South Australian population the prevalence of gout and hyperuricaemia is high. This study 

emphasises the need for optimal diagnosis and management of gout in Australia. 
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BACKGROUND:  

Gout is a major health issue worldwide. It is significantly associated with cardiovascular disease, and 

is an independent risk factor for all cause mortality.1,2 Estimates from WHO Global Burden of Disease 

studies show a 49% increase in gout disability-adjusted life years from 1990 to 2010.3 Hyperuricaemia, 

a pre-requisite for gout, is associated with the metabolic syndrome and is an independent risk factor 

for stroke and chronic kidney disease.4,5 In keeping with such disease burden, gout and hyperuricaemia 

pose a significant socio-economic loss; in the United states minimal estimates for annual costs exceed 

6 million US dollars.6  

 

The prevalence of gout and hyperuricaemia varies depending on population and disease definition. 

One of the most extensive epidemiological studies was undertaken by Winnard et al., who used 

national health data sets to sample more than 4 million of the Aoteoroa New Zealand (NZ) population;7 

this group identified a prevalence of gout of 3.75%. Both Winnard and Stamp et al also found a higher 

prevalence or hyperuricaemia in the NZ Maori population compared with the Non-Maori 

population.7,8 In the general US population, the prevalence of medical record diagnosed gout was 3.9% 

and the prevalence of hyperuricaemia was 21.4%.9 In the UK and Europe the prevalence of gout is 

considerably lower; a retrospective analysis of general practitioner records from 2000-2005 revealed 

a gout prevalence of only 1.4%.10 Similarly an Italian 2005-2009 primary care database revealed a gout 

and hyperuricaemia prevalence of only 0.9% and 11.9% respectively.11  

 

Obesity, hypertension, dyslipidaemia and chronic renal failure have consistently been identified to be 

increased in the gout population.8,10,11,12,13 The association of diabetes mellitus and a current smoking 
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history are less well defined with some studies finding them to be less prevalent in people with 

gout.2,10,12  

 

To date health related quality of life (HRQoL) has not been extensively assessed in gout trials. One 

study found that after adjusting for potential medical and sociodemographic confounders gout was 

an independent predictor for lower quality of life and functional outcomes.14 This study was, however, 

performed using gout patients from rheumatology clinics rather than the general population.  Gout 

patients with frequent flares and the presence of tophi have lower HRQoL.15 

 

Despite this international knowledge there is a gap in epidemiological evidence to both qualify and 

quantify the burden of gout and hyperuricaemia in the Australian community. Most recently an 

Australian General Practice observational study identified a crude gout prevalence of 1.54%, and 

recognised its poor management in Australian primary care16.  Prior to this, a 2012 systematic review 

of Australian studies identified only 3 publications that investigated the prevalence of both gout and 

hyperuricaemia.17 Of these only one used data in the 21st century and this study was limited to males 

aged 70 years and over. Apart from a 2002 epidemiological study dedicated to a select Aboriginal 

community in North Queensland, there have been no population studies investigating the prevalence 

and co-morbid associations of gout in Australia.18  

 

Population-based data is required to quantify the burden of hyperuricaemia and gout in the Australian 

community, to enable clinicians and health policy advisers to deliver health care for gout and 

hyperuricaemia in the most effective manner. 
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The aim of this study is to assess the prevalence and associations of self-reported medically-diagnosed 

gout and hyperuricaemia in an Australian population-based cohort.  

 

AIMS:  

The aim of this study is to assess the prevalence and associations of self-reported medically-diagnosed 

gout and hyperuricaemia in an Australian population-based cohort.  

 

METHODS: 

Setting and Study Population: 

The North West Adelaide Health Study (NWAHS) is a representative longitudinal study of 4056 adults 

aged 18 years and over at the time of recruitment from the north-west region of Adelaide, South 

Australia.  Participants were randomly selected from the electronic white pages. The sample region 

represents approximately half of the metropolitan area (total population of approximately 1.2 million) 

and almost one-third of the population in South Australia (population of approximately 1.6 million), 

which has the second highest elderly population of all the Australian states and territories.19 The 

region also reflects the demographic profile of the state, covering a broad range of socioeconomic 

areas.  

 

Three phases of data collection have been conducted; in 1999-2003 (Stage 1), 2004-2006 (Stage 2) 

and 2008-2010 (Stage 3). Specifically, in stage 3 of the study participants were contacted and invited 

to participate in a computer-assisted telephone interview (CATI), self-completed questionnaire and a 

clinical assessment. Of the original 4056 participants, 346 participants were either deceased or unable 

to participate due to severe illness.  Of the remaining 3710, 2710 (73.0%) completed the telephone 
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questionnaire2638 (71.1%) the self-reported questionnaire and 2487 (67.0%) attended the clinic 

assessment.  

 

Data Collection 

As part of the CATI, participants were asked ‘Have you ever been told by a doctor that you have gout?”  

In addition age, sex and education level of the participants was determined.  Self-reported doctor-

diagnosed prevalence of co-morbidities were also determined from the CATI. Quality of life 

information was obtained using the Short Form 36 Version 2 (SF-36® V2).20 Medication data was 

obtained using records matched to Medicare numbers using the Pharmaceutical Benefits Scheme 

(PBS) database. Participants were defined as having gout if they had self-reported medically diagnosed 

gout or were taking any gout specific medication (allopurinol, colchicine, probenecid). This definition 

has been used previously in population prevalence studies and has been shown to be both a reliable 

and sensitive definition for epidemiological purposes.9,21 

 

The Socio-Economic Index for Areas (SEIFA) Index of Relative Social Disadvantage (IRSD) was 

determined from postcodes and used to provide a measure of socioeconomic status.  These values 

are produced by the Australian Bureau of Statistics and are a composite measure of a range of 

socioeconomic characteristics based on Census data which is obtained every five years.22 The IRSD 

scores were grouped into quintiles (highest, high, middle, low and lowest) for analysis, where the 

highest quintile represents postcodes with the highest IRSD scores (least disadvantaged areas) and 

the lowest quintile represents postcodes with the lowest IRSD scores (most disadvantaged areas). 
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 From the clinic assessment height and weight were measured using standardised protocols, and used 

to determine body mass index (BMI, weight (kg)/height (m2)).  The categories of BMI were determined 

according to the World Health Organization criteria.23 Blood pressure was measured with a standard 

sphygmomanometer to determine the presence of high blood pressure (Grade 1 ≥ 140/90, Grade 2 

≥160/100, Grade 3 ≥ 180/110). Fasting blood tests were also undertaken to determine fasting plasma 

glucose (FPG), low density lipoprotein (LDL), high density lipoprotein (HDL), HbA1c, serum uric acid 

(SUA) and creatinine levels.  Creatinine levels were used to calculate the estimated glomerular 

filtration rate for quantifying kidney disease. Hyperuricaemia was defined as a serum uric acid level 

>0.42mmol/L in men and >0.34mmol/L in women. This equates to the same definition of 

hyperuricaemia used in the US NHANES-III study.9 Presence of diabetes was defined as self-reported 

diabetes or FPG>=7.0mm/L. 

 

This study was approved by Human Research Ethics committee of The Queen Elizabeth Hospital, 

Adelaide, South Australia and all participants provided informed consent.  Consent was obtained 

separately from participants to access PBS data, with 93.8% agreeing to provide their Medicare 

number. 

 

Data Weighting and Statistical Analyses 

In Stage 1, data were weighted by western and northern health regions, age group, sex and the 

probability of selection in the household to the Australian Bureau of Statistics 1999 Estimated 

Resident Population and the 2001 Australian Census data. Stage 3 was reweighted using the 2009 

Estimated Resident Population, incorporating participation in each of the three components, to adjust 

the original weight from Stage 1 in the calculation. All analyses undertaken in this paper use this 

weight. 
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Statistical analyses were conducted using SPSS, version 22. Univariable logistic regression analysis 

compared the gout group to those without gout to determine the odds ratios for demographic factors. 

All variables, including co-morbidities, were then included in a multivariable logistic regression 

analysis, and non-significant variables were removed in a backward elimination process to determine 

factors (p<0.05) associated with gout. Statistically significant differences (p<0.05), adjusted for sex, 

age, and BMI, between those with and without gout, for HbA1c, fasting plasma glucose, creatinine 

and serum uric acid were also determined using multiple analyses of variance.  The same process of 

analysis was used to determine odd ratios and associations for participants with hyperuricaemia 

compared to participants with normal serum uric acid.  

 

RESULTS:   

Overall 2389 participants provided a response to self-reported medically diagnosed gout, and 2462 

provided a blood sample to be tested for serum urate.  The overall prevalence of gout was 5.2% (Table 

1). Males were significantly more likely to have gout than females (8.5% vs 2.1%, p<0.01). Gout was 

also associated with increasing age. Gout was not associated with socio-economic status or 

educational attainment (data not shown). Gout was associated with body mass index, hypertension, 

diabetes mellitus, chronic kidney disease and cardiovascular disease (Table 2). However when 

adjusted for co-morbid variables, only higher body mass index and chronic kidney disease were 

strongly associated with gout. Interestingly a current smoking history was inversely associated with 

gout (OR 0.40, 95%CI 0.19-0.84), although this association becomes non-significant after adjustment 

for age and BMI (Table 2).  

 



 9 

The overall prevalence of hyperuricaemia was 16.6% (Table 3), with being male again identified as a 

significant risk factor (17.8% vs 15.4%, p<0.01). Hyperuricaemia was associated with higher body 

mass index, hypertension, chronic kidney disease and cardiovascular disease (Table 4). Akin to the 

findings with gout participants, following adjustment for co-morbid variables, higher body mass 

index and chronic kidney disease remained strongly association with hyperuricaemia. In contrast to 

gout participants, even after adjustment for age and BMI, a current smoking history remained 

significantly associated with hyperuricaemia (OR 0.69, 95%CI 0.48-1.00). 

 

The mean serum uric acid level in participants with gout was significantly higher compared to those 

without gout (p <0.01, Table 5). The mean serum creatinine in participants with gout and 

hyperuricaemia was significantly higher compared to those participants without gout and 

hyperuricaemia respectively (p<0.01). There was no significant difference reported in mean SF-36 

scores in the gout participants compared to those without gout (Table 6).   

 

Medication data revealed that 40.3% of gout participants were taking allopurinol, 13.7% taking 

colchicine and none taking probenicid. This may be an underestimation these medications are all 

very low cost medicine in Australia, and therefore not always recorded on the PBS database 

 

DISCUSSION: 

This study was undertaken to augment the limited epidemiological data available on gout and 

hyperuricaemia in Australia. Our study population, sampling from a region representing almost one-

third of the South Australian population, dealt exclusively with participants with self-reported 

medically diagnosed gout. The overall prevalence of gout of 5.2% was high, comparable to large New 
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Zealand population studies and surprisingly close to the 6.05% prevalence in the Maori population.7 

It is higher than longitudinal databases of selected populations in the UK (1.4%), US (3.9%) and Italy 

(0.91%).10,11,13 The only comparable Australian study is a 2002 Indigenous Australian study18, for which 

self-reported gout was confirmed by clinical examination and investigation, which found an overall 

prevalence of 3.8% (males 9%, females 0.7%).  From a participant self-reported population survey 

from the Australian Bureau of Statistics (1997-1999), the prevalence of gout was 1.7%.17  

 

An recently published study of Australian general practice dataset demonstrated a prevalence of 

1.54% using a definition of gout by use of allopurinol or colchicine, or diagnosis of gout (including 

tophus, tophi and podagra) within the general practice record. 16 In addition, allopurinol was only 

prescribed to 57% of patients with gout.16 

 

Our study population also revealed a high prevalence of hyperuricaemia of 16.6%. This is similar to 

New Zealand (13.7%),8 US (21.4%) and Italian (11.9%) studies.11,13 The significantly increased 

prevalence of both gout and hyperuricaemia in the male population was also consistent with 

international data.7,12 With respect to other traditional cardiovascular risk factors, obesity, 

hypertension and diabetes mellitus were all increased in the gout and hyperuricaemia participants 

however did not reach statistical significance following adjustment for age, sex and BMI. In particular 

the risk of diabetes in gout, independent of the known diabetic risk factor of obesity, has been further 

investigated in a UK study24.  In this cohort analysis adjusted for BMI, the incident rate for diabetes in 

the total gout population was significantly higher than that in the total non-gout population. Of 

importance, the outcome assessed was defined as incident diabetes requiring at least one prescription 

for medication for the treatment of diabetes, suggesting the issue of diabetes and gout probably 

relates to control of diabetes. 
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After adjusting for co-morbid variables including obesity, our study agreed with previous studies 

correlating chronic kidney disease with gout and hyperuricaemia.12 Similarly, after adjusting for age, 

sex and body mass index, we did not find a significant association between hyperuricaemia and 

cardiovascular disease. Our study supports the evidence that rather than being an independent risk 

factor for cardiovascular disease, hyperuricaemia is likely intricately related to cardiovascular risk 

factors, such as obesity, and is merely a marker of risk for future cardiovascular disease. This is 

consistent with the Framingham study25, which did not demonstrate an increase in coronary artery 

disease or death from cardiovascular disease, unless a high cardiovascular risk cohort was selectively 

studied. Body mass index has been suggested as a major confounder in observational studies26; indeed 

in the very well clinically defined Fremantle Diabetes Study (FDS) no independent relationship 

between hyperuricaemia and mortality was seen after adjustment for significant variables such as 

BMI.27   

 

Our study also found that the absolute percentage of current smokers was lower in patients with gout 

however this was not significant following adjustment. The role of smoking is interesting and there 

have been several recent studies, including an Australian GP prevalence study, suggesting an inverse 

relationship between smoking and gout.2, 16,28 Most recently, data from the Framingham Heart Study 

cohort found that current cigarette smoking was associated with a lower incidence of gout 

independent of the prevalence of other traditional risk factors (HR 0.76 (95% CI 0.59, 0.98).29 One 

theory postulated is that the oxidative stress from chronic exposure to cigarette smoke results in 

decreased uric acid production30. This would support out findings of lower serum uric in current 

smokers. Other studies of smoking suggest that smoking inhibits the innate immune responses31, and 

one might hypothesise that this suppression might attenuate the neutrophil driven inflammatory 

response against monosodium urate crystals in gout. Further mechanistic and epidemiological studies 
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specifically investigating cigarette smoking on hyperuricaemia and gout would strengthen the current 

limited knowledge. 

 

We did not find any association between gout and socio-economic status. One could reasonably 

hypothesise that gout, like other cardiovascular risk factors, is increased in lower socio-economic 

regions. In New Zealand, Winnard et al. found that participants in socio-economically deprived areas 

were 1.4 times more likely to have gout compared with those in socio-economically advantaged areas. 

The impact of socio-economic status on the burden of disease in Australia warrants further study.  

 

As already alluded to, there is also sparse information locally and internationally regarding gout and 

health related quality of life. An Italian study specifically investigating the impact of gout, also utilising 

SF-36 scores, found significant debility in those with chronic gout.14 However this study recruited 

patients from rheumatology centres, who are more likely to be more severe cases and potentially 

during flares of gout, resulting in worse SF-36 scores.14 Unlike these clinic based studies, we did not 

find an association between gout and quality of life in this population-based study. This may be related 

to the fact that we didn’t have any measures of gout severity such as flare frequency or tophi.  

 

In our study, gout was  defined by self-reported medically diagnosed gout. Whilst the gold-standard 

definition of gout is the presence of monosodium urate crystals in synovial fluid analysis or tophi30, 

this can not be practically applied to large population-based studies. The definition of gout in 

epidemiological studies varies and includes, either in isolation or combination, physician diagnosed 

gout based on history and examination, prescription practices, and analysis of healthcare datasets or 

coding systems. We believe self-reporting of medically diagnosed gout is a reliable definition for 

epidemiological purposes where establishing demographic and clinical associations in a population 
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study is the aim. This is supported by a 2011 US study specifically addressing the question of reliability 

and sensitivity of self-reported physician diagnosed gout.21 Using a large cohort consisting of more 

than 32,000 participants this group found that self-reported physician diagnosed gout was consistent 

both over multiple questionnaires, and with the duration of time. They also found a sensitivity of 84% 

compared against the gold standard, defined as a hospital discharge diagnosis of gout or use of gout 

specific medications (colchicine, probenicid, allopurinol). 

 

Our study was limited in that we did not address the relationship between gout and medications. 

Therefore, we were unable to assess the prevalence or adherence to gout specific medications. We 

also did not have data on potentially hyperuricaemic agents such as diuretics and aspirin. The 

relationship between features of gout reported to impact quality of life - tophi, polyarticular 

involvement and recurrent attacks14,15 – was also not investigated. In addition, we had no information 

on the severity of gout in terms of frequency of acute attacks, presence of tophi or joint damage. 

 

CONCLUSION:    

This Australian population-based study demonstrates the high prevalence of gout and hyperuricaemia 

in Australia. This highlights the need for improved diagnosis and management of gout in Australia. 



 

 

Category: Original Article                                                                                                                           Page 14 of 26 

 

 

14 

REFERENCES:  

1. Choi HK, Curhan G. Independent impact of gout on mortality and risk for coronary heart disease. 

Circulation 2007; 116: 894-900 

 

2. Krishnan E, Baker JF, Furst DE, Schumacher HR. Gout and risk of acute myocardial infarction. Arthritis and 

Rheumatism 2006; 54 (8): 2688-2696 

 

3. Smith E, Hoy D, Cross M, Merriman TR,  Vos T, Buchbinder R et al. The global burden of gout: estimates 

from the Global Burden of Disease 2010 study. Ann Rheum Dis 2014; 73: 1470-1476 

 

4. Bos MJ, Koudstaal PJ, Hofman A, Witteman JC, Breteler MM. Uric acid is a risk factor for myocardial 

infarction and  stroke: the Rotterdam study. Stroke 2006; 37: 1503-1507 

 

5. Chang HY, Tung CQ, Lee PH, Lei CC, Hsu YC, Chang HH et al. Hyperuricemia as an independent risk factor 

of chronic kidney disease in middle-aged and elderly population. Am J Med Sci 2010; 339: 509-515 

 

6. Wertheimer A, Morlock R, Becker M. A revised estimate of the burden of illness of gout. Current 

Therapeutic Research 2013; 75: 1-4.  

 



 

 

Category: Original Article                                                                                                                           Page 15 of 26 

 

 

15 

7. Winnard D, Wright C, Taylor WJ,  Jackson G, Karu LT, Gow PJ et al. National prevalence of gout derived 

from administrative health data in Aotearoa New Zealand. Rheumatology 2012; 51: 901-909 

 

8. Stamp LK, Wells JE, Pitama S, Faatoese A, Doughty RN, Whalley G et al. Hyperuricaemia and gout in New 

Zealand rural and urban  Maori and non-Maori communities. Internal Medicine Journal 2013; 43 (6): 678-

684 

 

9. Zhu Y., Pandya BJ, Choi HK. Prevalence of gout and hyperuricaemia in the US general population. Arthritis 

and Rheumatism 2011; 63(10): 3136-3141 

 

10. Annemans L, Spaepen E, Gaskin M, Bonnemaire M, Malier V, Gilbert T et al. Gout in the UK and 

Germany: prevalence, co-morbidities and management in general practice. Ann Rheum Dis 2008; 67: 960-

966 

 

11. Trifiro G, Morobito P, Cavagna L, Ferrajolo C, Pecchioli S, Simonetti M et al. Epidemiology of gout and 

hyperuricaemia in Italy during the years 2005-2009: a nationwide population based study. Ann Rheum Dis 

2013; 72: 694-700. 

 

12. Sorreano LC, Rothenbacher D, Choi HK, Rodriguez LAG. Contemporary epidemiology of gout in the UK 

general population. Arthritis Research and Therapy 2011; 13: R39 

 



 

 

Category: Original Article                                                                                                                           Page 16 of 26 

 

 

16 

13. Choi HK, Atkinson K, Karlson EW, Curhan G. Obesity, weight change, hypertension, diuretic use, and risk 

of gout in men. Arch Intern Med 2005; 165: 742-748 

 

14. Scire CA, Manara M, Cimmino MA, Govoni M, Salaffi F,Punzi L  et al. Gout impacts on function and 

health-related quality of life beyond associated risk factors and medical conditions: results from the KING 

observational study of the Italian Society for Rheumatology. Arthritis Research and Therapy 2013; 15:R101 

 

15. Khanna PP, Nuki G, Bardin T, Tausche A, Forsythe A, Goren A et al. Tophi and frequent gout flares are 

associated with impairments to quality of life, productivity, and increased healthcare resource use: Results 

from a cross-sectional survey. Health and Quality of Life Outcomes 2012; 10: 117 

 

16. Robinson P, Taylor W, Dalbeth N. An observational study of gout prevalence and quality of care in a 

national Australian general practice population. J Rheum 2015;42:1-6 

 

17. Robinson P.C, Taylor W.J, Merriman TR. Systematic review of the prevalence of gout and 

hyperuricaemia in Australia. Internal Medicine Journal 2012; 42 (9): 997-1007 

 

18. Minaur N, Sawyers S, Parker J, Darmawan J. Rheumatic disease in an Australian Aboriginal community 

in North Queensland, Australia. A WHO-ILAR COPCORD survey. J Rheum 2004; 31 (5): 965-972 

 



 

 

Category: Original Article                                                                                                                           Page 17 of 26 

 

 

17 

19. Australian Bureau of Statistics. 3235.0 - Population by Age and Sex, Regions of Australia, 

2011 Available at:  

http://www.abs.gov.au/ausstats/abs@.nsf/Products/3235.0~2011~Main+Features~South+Australia?Ope

nDocument  

 

20. Ware J, Kosinski M, Dewey J.  How to score Version 2 of the SF-36® Health survey. Lincoln RI: Quality 

Metric Incorporated 2000 

 

21. McAdams M, Maynard J, Baer A, Kottgen A, Clip S, Coresh J et al. Reliability and sensitivity of the self-

report of physician-diagnosed gout in the campaign against cancer and heart disease and the 

atherosclerosis risk in the community cohorts. J Rheum 2011; 38:135-41 

 

22. Australian Bureau of Statistics, 2008. 2039.0 Information paper: an introduction to Socio-Economic 

Indexes for Areas (SEIFA) 2006. ISBN 0642479364.  Available at 

http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/D729075E079F9FDECA2574170011B088/$File

/20390_2006.pdf Accessed 1/10/14 

 

23. World Health Organisation: Obesity. Preventing and Managing the Global Epidemic; WHO; Geneva 

2000 

 

http://www.abs.gov.au/ausstats/abs@.nsf/Products/3235.0~2011~Main+Features~South+Australia?OpenDocument
http://www.abs.gov.au/ausstats/abs@.nsf/Products/3235.0~2011~Main+Features~South+Australia?OpenDocument
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/D729075E079F9FDECA2574170011B088/$File/20390_2006.pdf%20Accessed%201/10/14
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/D729075E079F9FDECA2574170011B088/$File/20390_2006.pdf%20Accessed%201/10/14


 

 

Category: Original Article                                                                                                                           Page 18 of 26 

 

 

18 

24. Rho YH, Lu N, Peloquin CE, Man A, Zhu Y, Zhang Y et al. Independent impact of gout on the risk of 

diabetes mellitus among  women and men: a population-based , BMI matched cohort study. Ann Rheum 

Dis 2014 doi: 10.1136/annrheumdis-2014-205827 

 

25. Culleton BF, Larson MG, Kannel WB, Levy D. Serum uric acid and risk for cardiovascular disease and 

death: the Framingham Heart Study. Ann Intern Med 1999, 6(131):7-13 

 

26. Palmer TM, Nordestgaard BG, Benn M, Tybjærg-Hansen A, Davey Smith G, Lawlor DA et al. 

Association of plasma uric acid with ischaemic heart disease and blood pressure: mendelian 

randomisation analysis of two large cohorts. BMJ 2013, 347(f4262. doi: 10.1136/bmj.f4262.) 

 

27. Ong G, Davis WA, Davis TM. Serum uric acid does not predict cardiovascular or all-cause mortality in 

type 2 diabetes: the Fremantle Diabetes Study. Diabetologia 2010, 53(7):1288-1294 

 

28.  Brudere S, Bodmer M, Jick SS, Meier CR. Risk of diuretics and incident gout. Arthritis and 

Rheumatology 2014; 66 (1): 185-196 

 

29. Wang W, Krishnan E. Cigarette smoking is associated with a reduction in the risk of incident gout: 

results from the Framingham Heart Study original cohort. Rheumatology 2015; 54: 91-95 

 

30. Neogi T, Jansen T, Dalbeth N, Fransen J, Schumacher H, Berendsen D et al. 2015 Gout classification 

criteria: an American College of Rheumatology / European League Against Rheumatism collaborative 

initiative. Ann Rheum Dis 2015; 74: 1789-1798 

 



 

 

Category: Original Article                                                                                                                           Page 19 of 26 

 

 

19 

31. Chen J, Cowen MJ, Hasday JD, Vogel SN, Medvedev AW. Tobacco smoking inhibits expression of pro-

inflammatory cytokines and activation of IL-1R –associated kinase, p38 and NF-κβ in alveolar 

macrophages  stimulated with TLR2 and TLR4 agonists. J Immunol 2007; 170: 6097-6106 

 

ACKNOWLEDGEMENTS: 

Tiffany Gill is a National Health and Medical Research Council Early Career Fellow 

Table 1: Prevalence and demographic of Gout  

  Gout % No Gout % Adjusted OR* (95%CI) p value 

    

Total (n=2389) 5.2% 94.8%   

     

Female 
(n=1230) 2.1% 97.9% 1.00 (ref)  

Male (n=1159) 8.5% 91.5% 5.29 (3.24-8.64) <0.01 

 

Age     

   22-44 years 
(n=1012) 1.6% 98.4% 1.00 (ref)  

   45-54 years 
(n=484) 3.5% 96.5% 1.93 (0.93-4.00) 0.08 

   55-64 years 
(n=385) 7.0% 93.0% 3.31 (1.66-6.62) <0.01 

   65-74 years 
(n=262) 11.8% 88.2% 5.78 (2.84-11.75) <0.01 

   ≥75 years 
(n=244) 12.7% 87.3% 4.09 (1.79-9.35) <0.01 

     

Socioeconomic 
Status     
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Q1 (n= 607) 5.8% 94.2% 1.00 (ref)  

Q2 (n=648) 4.9% 95.1% 1.06 (0.62-1.83) 0.83 

Q3 (n=535) 4.7% 95.3% 0.97 (0.54-1.76) 0.93 

Q4 (n=455) 6.2% 93.8% 1.03 (0.58-1.86) 0.91 

Q5(n=120) 3.3% 96.7% 0.99 (0.33-2.92) 0.98 

*The odds ratios (ORs) were adjusted for the following variables: age, sex, body mass index. Q1 = Quintile 
1 (least disadvantaged), Q2 = Quintile 2, Q3 = Quintile 3, Q4 = Quintile 4, Q5 = Quintile 5 (most 
disadvantaged) 

Ref = reference value. 

Table 2:  Associations of Gout and other comorbidities 

  
Gout %  

(n = 124) 
No Gout % 
(n =2265) 

Adjusted OR*  

(95% CI) p value 

     
Body Mass Index  

    
   BMI <25 11.4% 28.5% 1.00 

 
   BMI 25-<30 39.8% 38.3% 1.49 (0.78-2.83) 0.22 

   BMI 30-<35 30.9% 20.6% 2.39 (1.22-4.68) 0.01 

   BMI 35+ 17.9% 12.6% 3.29 (1.55-6.99) <0.01 

Hypertension  

    
   No Hypertension 55.3% 81.3% 1.00 

 
   Grade 1 31.7% 14.8% 1.54 (0.96-2.47) 0.07 

   Grade 2 / Grade 3 13.0% 3.9% 1.77 (0.88-3.56) 0.11 

Diabetes Mellitus 23.4% 7.6% 0.71(0.41-1.23) 0.22 

Smoking 

    
   Non-smoker 49.2% 50.5% 1.00 

 
   Current 6.7% 17.8% 0.93 (0.61-1.44) 0.76 

   Past history 44.2% 31.6% 0.49 (0.22-1.09) 0.08 

Cardiovascular disease 21.8% 6.3% 0.62 (0.35-1.10) 0.10 

Chronic kidney disease 

    
   Stage 2  81.3% 96.0% 1.00 
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   Stage 3  15.4% 3.9% 2.53 (1.29-4.95) 0.01 

   Stage 4/Stage 5 3.3% 0.1% 8.06 (1.18-55.17) 0.03 

*The odds ratios (ORs) were adjusted for the following variables: age, sex, body mass index. Hypertension as classified 
by National Heart Foundation -  (Grade 1 ≥ 140/90, Grade 2 ≥160/100, Grade 3 ≥ 180/110). Chronic kidney disease 
categorised as per National Kidney Foundation. LDL = low-density lipoprotein, diabetes, smoking status, cardio 
vascular disease. Ref = reference value. 

 

 

 

Table 3: Prevalence and demographic of Hyperuricaemia  

  
Hyperuricaemia 

(%) 

No 
Hyperuricaemia 

(%) 
Adjusted OR* 

(95%CI) p value 

     

Total (n=2462) 16.6% 83.4%   

   Female (1271) 15.4% 82.6% 1.00 (ref)  

   Male (n=1191) 17.8% 82.2% 1.44 (1.12-1.85) 0.01 

     

Age     

   22-44 years 
(n=1012) 13.8% 86.2% 1.00 (ref)  

   45-54 years     
(n= 488) 14.2% 85.8% 0.74 (0.52-1.04) 0.08 

   55-64 years 
(n=387) 16.2% 83.8% 0.86 (0.60-0.1.25) 0.44 

   65-74 years 
(n=263) 18.4% 81.6% 0.93 (0.60-1.45) 0.76 

   ≥75 years 
(n=246) 29.3% 70.7% 1.08 (0.66-1.77) 0.76 

     

Socioeconomic 
status     
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Q1 (n=613) 21.5% 78.5% 1.00 (ref)  

Q2 (n=646) 17.5% 82.5% 0.83 (0.61-1.14) 0.25 

Q3 (n=543) 10.7% 89.3% 0.54 (0.37-0.77) <0.01 

Q4 (n=449) 14.5% 85.5% 0.67 (0.47-0.97) 0.03 

Q5 (n=120) 18.3% 81.7% 1.17 (0.68-2.03) 0.57 

*The odds ratios (ORs) were adjusted for the following variables: age, sex, body mass index. Ref = reference value. Q1 
= Quintile 1 (least disadvantaged), Q2 = Quintile 2, Q3 = Quintile 3, Q4 = Quintile 4, Q5 = Quintile 5 (most 
disadvantaged) 

 

 

Table 4: Associations of Hyperuricaemia and other co-morbidities 

  
Hyperuricaemia % 

(n=413) 

No Hyperuricaemia 
% 

(n=2034) Adjusted OR (95% CI) p value 

     

Body Mass Index     

   BMI <25 10.4% 28.6% 1.00 (ref)  

   BMI 25-<30 35.8% 41.1% 1.78 (1.22-2.60) <0.01 

   BMI 30-<35 29.3% 20.2% 3.24 (2.18-4.83) <0.01 

   BMI 35+ 24.5% 10.2% 7.56 (5.02-11.41) <0.01 

Hypertension      

   No Hypertension 63.0% 74.1% 1.00 (ref)  

   Grade 1 26.9% 20.5% 1.21 (0.87-1.67) 0.27 

   Grade 2 / Grade 3 10.2% 5.5% 1.44 (0.83-2.51) 0.20 

Diabetes Mellitus 15.5% 10.4% 0.91 (0.59-1.41) 0.68 

Smoking     

   Non-smoker 45.7% 45.2% 1.00 (ref)  

   Current 8.1% 15.4% 0.68 (0.47-0.99) 0.04 

   Past history 46.2% 39.4% 1.00 (0.76-1.31) 1.00 
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CVD 12.6% 9.2% 1.25 (0.77-2.03) 0.38 

Chronic kidney 
disease     

   Stage 2  75.7% 96.1% 1.00 (ref)  

   Stage 3  22.6% 3.6% 10.31 (6.26-16.98) <0.01 

   Stage 4/Stage 5 1.7% 0.3% 6.61 (1.22-35.71) 0.03 

 

*The odds ratios (ORs) were adjusted for the following variables: age, sex, body mass index (BMI). BMI as defined by 
WHO criteria. Hypertension as classified by National Heart Foundation - (Grade 1 ≥ 140/90, Grade 2 ≥160/100, Grade 
3 ≥ 180/110). Chronic kidney disease categorised as per National Kidney Foundation. LDL = low-density lipoprotein, 
diabetes, smoking status, cardio vascular disease. Ref = reference value 

 

 

Table 5 Mean laboratory values for participants with gout and hyperuricaemia 

  Gout No gout p value 

LDL  2.87 3.06 0.03 

HDL 1.51 1.46 0.16 

Serum urate 0.35 0.32 <0.01 

HbA1c 5.74 5.69 0.43 

Creatinine 82.13 73.24 <0.01 

Fasting plasma 

glucose 5.17 5.14 0.80 

    

    

 

Hyperuricaemia No Hyperuricaemia p value 
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LDL  3.13 3.03 0.05 

HDL 1.46 1.47 0.71 

HbA1c 5.71 5.70 0.75 

Creatinine 83.39 72.05 <0.01 

Fasting plasma 

glucose 5.13 5.15 0.76 

*The means were adjusted for the following variables: age, sex, body mass index (BMI). BMI as defined by WHO 

criteria. LDL = low-density lipoprotein, HDL = high-density lipoprotein. HbA1c = Haemoglobin A1c.
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Table 6: Mean SF-36 scores for those with gout and without gout by gender 

  Males   Females   

 Gout v No gout 

(persons) 

Males with gout v 

Females with gout 

 Gout No Gout Gout No Gout p-value p-value 

Physical functioning 81.04 83.42 68.43 78.37 0.26 0.12 

Role physical 80.04 85.67 81.89 82.42 0.09 0.38 

Bodily pain 72.00 72.78 70.85 69.56 0.71 0.76 

General health 63.67 68.19 67.58 67.84 0.05 0.24 

Vitality 58.61 59.95 57.46 54.71 0.47 0.74 

Social functioning 81.67 84.37 85.05 79.79 0.82 0.37 

Role emotional 89.51 90.61 90.74 87.35 0.59 0.53 

Mental health 77.23 78.11 81.35 75.02 0.31 0.19 
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