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Objective: This study aimed to identify lifestyle factors associated with gout in patients with prevalent gout compared to the
general population.

Method: Adult patients with gout identified in primary and secondary care in Western Sweden between 2015 and 2017 were sent
a questionnaire asking about demographics, lifestyle, and comorbidities. Five age- and gender-matched controls were identified in
a random sample of 52 348 individuals aged 16-84 years who participated in the National Public Health survey in Sweden, year
2015. Logistic regression models were used to compare cases and controls with regard to lifestyle factors and comorbidities.

Results: Of the 1589 invited gout patients, 868 (55%) responded. After matching for age and gender, 728 were included in the
analysis (82.4% male; mean + sd age 69.3 + 10.5 years for men and 71.8 + 9.9 years for women with gout). Male and female gout
patients were significantly more likely to be overweight or obese (men 79% vs 66%; women 78.5% vs 65.3%), to have binge-
drinking behaviour (men 29.9% vs 11%; women 13.7% vs 2.9%), and to be ex-smokers, compared to controls. Moreover, male
gout patients reported lower levels of physical activity, while diabetes and hypertension were more common in both genders with
gout than in controls.

Conclusion: In this questionnaire study, gout patients reported significantly more obesity and binge-drinking behaviour and less
physical activity than controls. This suggests that there are great unmet needs for the management of lifestyle factors, particularly
regarding overweight/obesity and binge drinking, in patients with gout.

exercise. Furthermore, smoking has been shown to
decrease levels of serum urate and the risk of developing
gout in men (6). A proposed mechanism that links smok-
ing with a decreased risk of developing gout is that free
radical components of cigarette smoke exert a rapid oxi-
dative effect in the blood, which may lead to a depletion of
antioxidants, including urate (6).

The overarching aim of this study was to provide up-
to-date information on gout-related modifiable lifestyle
factors to support better gout management. To do so, we
examined the occurrence and the extent to which such
lifestyle factors were cross-sectionally associated with
prevalent gout compared to age- and gender-matched
controls from the general Swedish population.

Gout is the most common inflammatory arthritis and much
is known concerning its pathogenesis (1). Hyperuricae-
mia, i.e. increased levels of urate in the blood, is by far the
strongest risk factor for the disease. To a large extent, the
risk factors for gout coincide with those for hyperuricae-
mia (2). Non-modifiable risk factors are increasing age,
male gender, and genes. However, only 15-20% of males
and females with hyperuricaemia develop gout over
30 years of follow-up (3, 4). Well-known modifiable risk
factors for both gout and hyperuricaemia are obesity,
physical inactivity, and dietary factors, such as excessive
intake of meat, seafood, alcohol, and sugar-sweetened
drinks. These risk factors are highlighted in the European
League Against Rheumatism (EULAR) guidelines for the
management of gout from 2016 (5), where it is stated that
every person with gout should receive advice on weight

loss, if appropriate, avoidance of alcohol, and regular Method
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All patients aged 18 years or older with at least one Inter-
national Classification of Diseases, 10th revision (ICD-10)
diagnosis of gout from January 2015 to February 2017
listed at any of 12 randomly selected primary healthcare
centres (of approximately 200 existing centres) or the
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Rheumatology Department at Sahlgrenska University Hos-
pital in the Western Sweden Health Care Region
(WSHCR), were identified. @They were sent
a questionnaire, asking about demographics; lifestyle fac-
tors, such as smoking status, alcohol consumption, and
physical activity [categorized into four groups: > 5 h/week
(reference), > 3 to < 5 h/week, > 1 to 3 h/week, and
maximum 1 h/week]; body mass index (BMI; categorized
into four levels: underweight < 19, normal weight > 19 to
< 25 (reference), overweight > 25 to < 30, and obese
> 30 kg/m?); and comorbidities (diabetes and hypertension).
All responders aged 18-84 years (n = 728) were matched to
five control individuals by gender and age. Control indivi-
duals were selected from a random sample of 52 348 indi-
viduals aged 16-84 years who participated in the National
Public Health Survey in Sweden, year 2015 (7), where
questions regarding lifestyle were posed identically as in
the questionnaire to the gout patients. This survey is
a national study on health, lifestyle, and living conditions.
Alcohol consumption was categorized as none and any
with/without binge-drinking behaviour. Binge drinking
was defined as consuming more than four (women) or
five standard drinks (men) on any occasion.

Conditional logistic regression was used to estimate
odds ratios (ORs) for lifestyle factors and comorbidities.
In the multivariate analyses, BMI, smoking status, binge
drinking, and physical activity were all included to
adjust for potential confounding. There were no statis-
tically significant interactions between alcohol intake
and BMI (p > 0.10).

The Regional Ethics Review board in Gothenburg, Swe-
den, approved the study (Dnr 519-16). The study was
carried out in accordance with the Declaration of Helsinki.

Results

Of the 1589 invited gout patients, 868 (55%) responded.
After matching for age and gender, 728 were included in
the analysis, 82.4% of whom were male. Non-responders
were slightly younger and women were less likely to
respond. The mean + sd age was 69.3 + 10.5 years for
men and 71.8 + 9.9 years for women with gout. The mean
disease duration for gout was 11.6 + 10.5 years for men and
7.9 + 7.8 years for women. In men, overweight/obesity
(52.1%/26.9% vs 47.8%/18.2%), binge-drinking behaviour
(29.9% vs 11.0%), and being an ex-smoker (51.4% vs
35.2%) were more common in gout patients, whereas
being a current smoker was rare. In multivariate analyses,
male gout patients were more likely to be overweight [OR
1.67,95% confidence interval (CI) 1.31-2.14] or obese (OR
2.20, 95% CI 1.64-2.94), and to have lower levels of
physical activity and binge-drinking behaviour (OR 3.04,
95% CI 2.11-4.40) compared to male controls (Table 1).
Furthermore, male gout patients were more likely to be ex-
smokers (OR 1.75, 95% CI 1.43-2.15) compared to con-
trols.
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In women, the results were similar, with overweight/
obesity (37.1%/41.4% vs 35.7%/19.6%), binge-drinking
behaviour (13.7% vs 2.9%), and being an ex-smoker
(41.3% vs 28.7%) being more common in gout patients,
whereas being a current smoker was rare. In multivariate
analyses, female gout patients were more likely to be
overweight (OR 1.87, 95% CI 1.05-3.33) or obese (OR
3.62, 95% CI 1.96-6.72), and to engage in binge-drinking
behaviour (OR 3.88, 95% CI 1.54-9.74) compared to
female controls (Table 1). Also, in multivariate analysis,
female gout patients were more likely to be ex-smokers
(OR 1.77, 95% CI 1.09-2.87) compared to controls. In
univariate analyses, comorbidities such as diabetes and
hypertension were significantly more common in gout
patients compared to controls among both genders.

Discussion

In the present study, we showed that overweight/obesity,
being an ex-smoker, and binge-drinking behaviour were
more common in patients with gout compared to con-
trols, in both men and women, with overweight/obesity
being the most frequent factor in prevalent gout. Further-
more, diabetes and hypertension were significantly more
common in gout patients than in controls, in both men
and women. Only male gout patients displayed lower
levels of physical activity compared to controls.

Prophylactic treatment of gout is insufficient in many
parts of the world, including the WSHCR (8). Our data
suggest that non-pharmacological management in patients
with prevalent gout should primarily be focused on reducing
overweight, in particular obesity in women, and unhealthy
alcohol consumption. Weight loss has been shown to
decrease both urate levels and the number of gout attacks
over time (9) and would also be of benefit for several gout-
associated comorbidities. Gout is strongly associated with
alcohol, not only in its pathogenesis but also in the societal
view of the disease. In the WSHCR, alcoholism diagnosed
by the healthcare system is already more common in gout
patients than in non-gout controls at the first gout diagnosis
(10). In the current study, alcohol intake or abstinence did
not differ between gout patients or controls, but binge-
drinking behaviour was overrepresented in gout patients.
This is in line with other studies showing that both gout
attacks (11) and the risk of major coronary events increase
during the days following alcohol intake (12).

Although a smaller proportion of patients had never
smoked, it is reassuring to see that gout patients have quit
smoking to a larger degree compared to controls and that
the frequency of current smokers is relatively low in
patients with gout. One could argue that this may have
contributed to their developing gout by increasing urate
levels, but it may just reflect the trend in Sweden as
a whole, where daily smoking has decreased from 14% of
the population aged 16-84 years in 2006 to 7% in 2020
(13). In addition, it is likely to be an effect of successful risk
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factor intervention, owing to the high occurrence of comor-
bidities in gout patients.

The following strengths of the study were identified. This
study included a large number of gout patients from
a primary care setting (n = 654; 90%), ensuring its rele-
vance to the majority of patients with gout, who are pri-
marily managed in primary care. The patients were
identified through medical records in primary and second-
ary care in the WSHCR, and the validity of these gout
diagnosis has been examined by us previously and been
found to be satisfactory (14, 15). There were certain limita-
tions to this study. First, the response rate to the postal
questionnaire was 55%, non-responders were slightly
younger, and women responded to a lower degree, making
the cohort less representative of the gout population as
a whole. Secondly, the response rate to the postal question-
naire of the control population in 2015, the National Public
Health Survey in Sweden, was 55%, and young men were
less willing to respond. Thirdly, socially desired answers
are likely to occur in gout patients, e.g. underreporting of
alcohol consumption; however, this applies to the control
subjects as well. Finally, this is a cross-sectional study,
which limits the ability to determine temporal links between
outcome and exposure.

Conclusion

In this questionnaire study, we found that gout
patients reported significantly more overweight and
obesity and binge-drinking behaviour and less physi-
cal activity compared to age- and gender-matched
controls. This highlights that the management of life-
style factors, in particular weight reduction (espe-
cially addressing obesity in women) and alcohol
drinking behaviour, needs to be enhanced in both
men and women with gout to improve gout care and
patient outcome.
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