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Prevalence of Gout and Hyperuricemia in the
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Objective. To estimate the prevalence of gout and
hyperuricemia based on the latest nationally represen-
tative sample of US men and women (National Health
and Nutrition Examination Survey [NHANES] 2007-
2008).

Methods. Using data from 5,707 participants in
NHANES 2007-2008, we estimated the prevalence of
gout and hyperuricemia. During home interviews for
NHANES 2007-2008, all participants were asked about
a history of health professional- or physician-diagnosed
gout. Our primary definition of hyperuricemia was a
serum urate level of >7.0 mg/dl for men and >5.7 mg/dl
for women. We explored potential secular trends in
these estimates and their possible explanations by com-
paring them with estimates based on 18,825 partici-
pants in NHANES-IIT (1988-1994).

Results. The prevalence of gout among US adults
in 2007-2008 was 3.9% (8.3 million individuals). The
prevalence among men was 5.9% (6.1 million), and the
prevalence among women was 2.0% (2.2 million). The
mean serum urate levels were 6.14 mg/dl among men
and 4.87 mg/dl among women, corresponding to hyper-
uricemia prevalences of 21.2% and 21.6%, respectively.
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These estimates were higher than those in NHANES-III,
with differences of 1.2% in the prevalence of gout (95%
confidence interval [95% CI] 0.6, 1.9), 0.15 mg/dl in the
serum urate level (95% CI 0.07, 0.24), and 3.2% in the
prevalence of hyperuricemia (95% CI 1.2, 5.2). These
differences were substantially attenuated after adjust-
ing for body mass index and/or hypertension.

Conclusion. These findings from nationally rep-
resentative samples of US adults suggest that the prev-
alence of both gout and hyperuricemia remains substan-
tial and may have increased over the past 2 decades,
which is likely related to increasing frequencies of
adiposity and hypertension.

Gout is an inflammatory arthritis associated with
hyperuricemia that is triggered by the crystallization of
uric acid within the joints. Gout leads to substantial
morbidity by causing severe pain. Furthermore, emerg-
ing evidence suggests that gout is strongly associated
with the metabolic syndrome (1) and may lead to
myocardial infarction (2-4), type 2 diabetes mellitus (5),
and premature death (3,6).

The prevalence of gout in the US more than
doubled between the 1960s and the 1990s (7), but it is
unknown whether this trend continues in the new mil-
lennium. To address this issue, we determined the
prevalence of gout based on the latest US National
Health and Nutrition Examination Survey (NHANES)
conducted in 2007 and 2008. We also calculated the
prevalence of hyperuricemia and mean serum urate
levels, using the same NHANES data. Finally, we com-
pared these estimates with those from NHANES-III
(1988-1994).

PATIENTS AND METHODS

Study population. The NHANES studies are designed
to assess the health and nutritional status of adults and
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children in the US. These studies are based on a representative
sample of the noninstitutionalized US civilian population that
is selected using a multistage, stratified sampling design. The
survey is unique in that it combines interviews, physical
examinations, and various laboratory data (http://www.cdc.gov/
nchs/nhanes/about_nhanes.htm). In the current analysis, we
used the 2 most recent NHANES studies, NHANES-III
(1988-1994) and NHANES 2007-2008, in which participants
were asked about the presence of gout. After a home interview,
participants were invited to attend examination sessions during
which blood and urine specimens were obtained. NHANES
2007-2008 included 5,707 participants (2,797 men and 2,910
women), and NHANES-IIT (1988-1994) included 18,825 par-
ticipants (8,816 men and 10,009 women), all of whom were at
least 20 years of age and underwent a medical examination. In
the current study, we analyzed individuals for whom complete
information was available for gout status (n = 5,699 in
NHANES 2007-2008 and n = 18,822 in NHANES-III) and
serum urate levels (n = 5,313 in NHANES 2007-2008 and n =
15,838 in NHANES-III).

Assessment of gout. During the home interviews for
NHANES 2007-2008, all participants were asked, “Has a
doctor or other health professional ever told you that you had
gout?” Similarly, during the home interview for NHANES-III
(1988-1994), participants were asked, “Has a doctor ever told
you that you had gout?”

Serum urate measurement and definitions of hyper-
uricemia. In both NHANES 2007-2008 and NHANES-III,
serum urate levels were measured by oxidization with the
specific enzyme uricase to form allantoin and H,O,. Details of
the quality control procedures have been published elsewhere
(8) (http://www.cdc.gov/nchs/data/nhanes/nhanes3/cdrom/
nchs/manuals/labman.pdf); the serum urate levels measured in
NHANES studies have been used in previous studies (9-11).
The values for serum urate levels are reported in milligrams
per deciliter and can be converted to micromoles per liter by
multiplying by 59.48. Our primary definition of hyperuricemia
was a serum urate level of >7.0 mg/dl in men and >5.7 mg/dl
in women, based on the NHANES-III laboratory definition
(8). We also examined the potential impact of alternative
definitions of hyperuricemia regardless of sex (i.e., a serum
urate level of >7.0 mg/dl, which is above the supersaturation
point, and a serum urate level of >6.0 mg/dl, which is a widely
accepted therapeutic target) (12-14).

Statistical analysis. All statistical analyses were per-
formed using Stata survey commands (i.e., SVY) to adjust for
clusters and strata of the complex sample design and to
incorporate sample weights (Stata version 11.1). These proce-
dures generated estimates for the total noninstitutionalized
civilian population of the US. The prevalence of gout and
hyperuricemia as well as mean serum urate levels were first
calculated in the US adult population and then according to
sex, race, and age. Temporal changes in these estimates were
assessed based on 95% confidence interval (95% CI) estimates
of the difference between time-period prevalence estimates.
Additionally, we performed logistic regression to evaluate the
association between the temporal order of the 2 NHANES
studies and the prevalence of gout and calculated the odds
ratios (ORs) before and after adjusting for potential contrib-
utors to changes in the risk of gout. We adjusted for these
factors in a stepwise manner, including age, sex, body mass
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index (BMI), hypertension, use of diuretics, and alcohol in-
take. For all measures, we calculated the 95% ClIs. All reported
P values are 2-sided.

RESULTS

Prevalence of gout in the US in 2007-2008. In
NHANES 2007-2008, the mean age of the participants
was 47 years, 48.2% were men, and 69.4% were white.
The overall prevalence of gout among US adults was
3.9%, which corresponded to an estimated 8.3 million
adults with gout in the US in 2007 and 2008 (Table 1).
The prevalence of gout was 5.9% among men (6.1
million) and 2.0% among women (2.2 million). The
prevalence of gout increased with age, with the lowest
prevalence (0.4% [0.2 million]) in individuals ages 20-29
years and the highest prevalence (12.6% [1.2 million])
among those ages 80 years or older (Table 1). The
prevalence of gout among individuals ages 65 years or
older (i.e., the group that receives Medicare) was 9.8%,
which corresponded to an estimated 3.5 million US
adults in this age group with gout.

Prevalence of hyperuricemia and mean serum
urate levels in the US in 2007-2008. The overall preva-
lence of hyperuricemia among US adults was 21.4%,
which corresponded to an estimated 43.3 million indi-
viduals with hyperuricemia (Table 2). The prevalence of
hyperuricemia was 21.2% among men (20.7 million) and
21.6% among women (22.6 million). The prevalence of

Table 1. Prevalence of gout and number of affected adults in the US,
NHANES 2007-2008*

Prevalence, % No. of affected

(95% CI) US adults, million
Overall 39(3.3,44) 8.3
Sex
Male 59(4.7,7.1) 6.1
Female 2.0(1.5,2.5) 22
Race/ethnicity
White 4.0 (3.3,4.8) 6.0
African American 5.0(3.3,6.6) 1.2
Mexican American 1.5 (1.0, 2.0) 0.3
Other 34(1.2,5.6) 0.8
Age category, years
20-29 0.4 (0.0,0.9) 0.2
30-39 1.3 (0.5, 2.0) 0.5
40-49 3.3(1.8,4.9) 1.5
50-59 3.7(3.0,4.4) 1.5
60-69 8.0 (5.8,10.3) 2.0
70-79 9.3 (6.5, 12.0) 1.5
80+ 12.6 (10.1, 15.1) 1.2

* The data were adjusted for clusters and strata of the complex sample
design of the National Health and Nutrition Examination Survey
(NHANES) 2007-2008, with incorporation of sample weights. 95%
CI = 95% confidence interval.
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Table 2. Prevalence of hyperuricemia, number of US adults with hyperuricemia, and mean serum urate levels, NHANES 2007-2008*

Prevalence of

No. of US adults with

Prevalence of
hyperuricemia

No. of US adults with

Serum urate level,

hyperuricemia, hyperuricemia,
% (95% CI)f millionf
Overall 21.4(19.6,23.3) 433
Sex
Male 21.2(18.9,23.5) 20.7
Female 21.6 (18.9,24.4) 22.6
Race/ethnicity
White 22.1(19.7,24.4) 313
African American 25.7(22.8,28.6) 5.3
Mexican American 17.1 (14.2,19.9) 2.9
Other 16.7 (13.5, 19.8) 3.8
Age category, years
20-29 18.6 (14.0, 23.1) 6.9
30-39 15.3 (12.9,17.7) 5.7
40-49 17.9 (14.9, 20.9) 7.5
50-59 22.6 (18.6, 26.6) 8.6
60-69 27.7(22.9,32.5) 6.7
70-79 31.5(27.8,35.1) 4.8
80+ 36.8 (29.0, 44.7) 32

>7 mg/dl, % hyperuricemia >7 mean (95% CI)
(95% CI) mg/dl, million mg/dl

13.2 (11.7, 14.6) 26.6 5.48 (5.41,5.56)
21.2(18.9,235) 20.7 6.14 (6.06, 6.23)
5.7 (4.4, 6.9) 5.9 4.87 (4.79, 4.94)
13.4 (11.4,15.4) 19.0 5.51(5.41,5.60)
15.3 (13.1,17.6) 32 5.53 (5.40,5.67)
11.4 (8.5,14.4) 2.0 5.36 (5.21, 5.50)
11.0 (7.7, 14.4) 25 5.39 (5.25,5.54)
13.0 (9.7, 16.4) 4.8 5.36 (5.25,5.46)
9.7(7.1,12.3) 3.6 5.33(5.22,5.44)
10.6 (8.0, 13.1) 4.4 5.40 (5.26, 5.53)
14.5 (11.2,17.9) 5.5 5.56 (5.46, 5.66)
15.5 (11.4,19.7) 38 5.66 (5.52,5.80)
17.5 (14.6, 20.3) 2.6 5.78 (5.66, 5.91)
20.7 (16.4, 25.0) 1.8 5.79 (5.58, 6.00)

* The data were adjusted for clusters and strata of the complex sample design of the National Health and Nutrition Examination Survey (NHANES)
2007-2008, with incorporation of sample weights. 95% CI = 95% confidence interval.
+ Hyperuricemia was defined as serum urate level of >7.0 mg/dl in men and >5.7 mg/dl in women.

serum urate levels >7 mg/dl regardless of sex was 13.2%
overall (26.6 million), with a prevalence of 21.2% among
men and 5.7% among women. The prevalence of serum
urate levels >6 mg/dl regardless of sex was 32.8% overall
(66.3 million), with a prevalence of 50.4% among men
and 16.3% among women. The overall mean serum
urate level was 5.48 mg/dl (95% CI 5.41, 5.56), corre-
sponding to a mean level of 6.14 mg/dl (95% CI 6.06,
6.23) among men and 4.87 mg/dl (95% CI 4.79, 4.94)
among women. The prevalence of hyperuricemia in-
creased with age, with the highest prevalence (36.8%
[3.2 million]) among individuals ages 80 years or older
(Table 2). The prevalence of hyperuricemia among
individuals ages 65 years or older was 31.4%, which

corresponded to an estimated 10.7 million US adults in
this age group with hyperuricemia.

Comparison with NHANES-III estimates. The
prevalence of gout in NHANES 2007-2008 (3.9% [95%
CI 3.3, 4.4]) was significantly higher than the prevalence
estimate in NHANES-III (2.7% [95% CI 2.3, 3.0]), with
a difference of 1.2% (95% CI 0.6, 1.9) (Table 3). The
age-adjusted difference was 1.0% (95% CI 0.4, 1.7).
Similarly, the prevalence of hyperuricemia in NHANES
2007-2008 was significantly higher than that in
NHANES-III (1988-1994), with an unadjusted differ-
ence of 3.2% (95% CI 1.2, 5.2) and an age-adjusted
difference of 2.4% (95% CI 0.7, 4.2). Correspondingly,
the mean serum urate level significantly increased over

Table 3. Unadjusted and age-adjusted comparison of the prevalence of gout and hyperuricemia among US adults between NHANES-III

(1988-1994) and NHANES 2007-2008*

NHANES-III NHANES 2007-2008 Difference
Prevalence of gout
Unadjusted 2.7(2.3,3.0) 3.9(3.3,44) 1.2 (0.6, 1.9)
Age-adjusted 2.9(25,3.3) 3.9(34,45) 1.0 (0.4,1.7)
Prevalence of hyperuricemia
Unadjusted 18.2 (17.2,19.3) 21.4(19.7,23.2) 32(1.2,52)
Age-adjusted 19.1 (18.1, 20.0) 21.5(20.1, 23.0) 2.4(0.7,4.2)

Mean serum urate level, mg/dl
Unadjusted
Age-adjusted

5.33(5.29,5.37)
5.36 (5.32, 5.40)

5.48 (5.41,5.55)
5.49 (5.44,5.53)

0.15 (0.07, 0.24)
0.13 (0.07, 0.18)

* Values are the percent (95% confidence interval). The data were adjusted for clusters and strata of the complex sample design of the National
Health and Nutrition Examination Survey (NHANES) 2007-2008, with incorporation of sample weights.
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Table 4. Odds ratios for gout between NHANES-III and NHANES
2007-2008*

Patients with gout

NHANES
NHANES-IIT 2007-2008
(n = 466) (n = 259)
Unadjusted 1.0 (referent) 1.75 (1.50, 2.04)
Adjusted

Age and sex

Age, sex, and race

Age, sex, race, and BMI

Age, sex, race, BMI, and
hypertension

Age, sex, race, BMI,
hypertension, and diuretics

Age, sex, race, BMI,
hypertension, diuretics,
and alcohol

1.0 (referent)
1.0 (referent)
1.0 (referent)
1.0 (referent)

1.74 (1.48,2.04)
1.74 (1.48,2.05)
1.44 (1.22, 1.70)
1.21 (1.02, 1.43)

1.0 (referent)  1.19 (1.01, 1.41)

1.0 (referent)  1.17 (0.99, 1.39)

* Values are the odds ratio (95% confidence interval), based on
logistic regression for the association between the odds of gout in the
National Health and Nutrition Examination Survey I11 (NHANES-III)
and NHANES 2007-2008, with stepwise adjustments of potential
contributors. BMI = body mass index.

the same period of time (difference of 0.15 mg/dl [95%
CI 0.07, 0.24)).

We performed logistic regression analyses by
pooling the 2 NHANES studies together to evaluate the
potential impact of key risk factors for gout on the
increasing trend identified above. Compared with the
NHANES-III cohort, the age- and sex-adjusted OR for
gout in NHANES 2007-2008 was 1.74 (95% CI 1.48,
2.04) (Table 4). Although the OR remained the same
after adjusting for race, further stepwise adjustment for
BMI and hypertension reduced the OR to 1.21 (95% CI
1.02, 1.43). When we additionally adjusted for treatment
with diuretics and alcohol consumption, the association
was further attenuated and became nonsignificant (mul-
tivariate OR 1.17 [95% CI 0.99, 1.39]).

Similarly, compared with the NHANES-III co-
hort, the age-, sex-, and race-adjusted OR for hyperuri-
cemia in NHANES 2007-2008 was 1.18 (95% CI 1.09,
1.28). After adjusting for BMI or hypertension, this OR
was attenuated substantially and became nonsignificant
(OR 0.96 [95% C10.89, 1.05] and OR 1.05 [95% C10.97,
1.14], respectively). Correspondingly, the unweighted
mean serum urate level in NHANES 2007-2008 was
0.16 mg/dl (95% CI 0.12, 0.21) higher than the level
observed in NHANES-III. After adjusting for age, sex,
race, and BMI or hypertension, these differences were
attenuated substantially (difference of —0.02 mg/dl
[95% CI —0.07, 0.02] and difference of 0.05 mg/dl [95%
CI 0.00, 0.09], respectively).
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DISCUSSION

In this nationally representative sample of US
men and women, we observed that the prevalence of
both gout and hyperuricemia was substantial. Specifi-
cally, health professional- or physician-diagnosed gout
in 2007-2008 was reported in 3.9% of US adults, which
translates into 8.3 million US adults. Approximately 43.3
million US adults (21.4%) met sex-specific criteria for
hyperuricemia (i.e., serum urate levels of >7.0 mg/dl for
men and >5.7 mg/dl for women), whereas the preva-
lence of hyperuricemia defined as a serum urate level of
>7 mg/dl was 13.2% (26.6 million US adults). These
latest prevalence estimates help determine the burden of
these conditions on the US healthcare system, especially
in an increasingly aging population.

According to the data gathered before the new
millennium, the disease burden of gout was already
substantial and increasing worldwide. For example, a
multicenter study of general practices in the UK showed
that the prevalence of gout in 1991 had increased 3-fold
compared with estimates from the 1970s (15). Similarly,
the prevalence of gout has been noted to be increasing in
New Zealand (16) and urban African communities (17).
The Rochester Epidemiology project showed that the
incidence of primary gout (i.e., without diuretic expo-
sure) doubled between the 1970s and 1990s, whereas the
proportion of gout associated with diuretic use de-
creased significantly during that period (18). Further-
more, a study based on a US managed-care population
showed that the overall prevalence of gout or hyperuri-
cemia requiring serum urate-lowering or other gout
medication in 1999 increased by 80% compared with
that in 1990 (19). The prevalence estimates of gout in
the US based on NHANES-IIT (1988-1994) (20) were
>2% in men older than age 30 years and women older
than age 50 years (20). The prevalence increased with
age, to 9% in men and 6% in women older than age 80
years (20). Western diets, sedentary lifestyle, an in-
creased frequency of obesity and hypertension, and
increased use of diuretics and aspirin have been sus-
pected to contribute to this increase before the new
millennium (21).

Our findings suggest that the substantial preva-
lence of both gout and hyperuricemia has been sustained
during the last 2 decades and indeed may still be
increasing. Specifically, in comparison with the estimates
from NHANES-III (1988-1994), we observed significant
increases in the prevalence of gout and in serum urate
levels. An obvious potential explanation for the former
observation is that NHANES 2007-2008 inquired about
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health professional- or physician-diagnosed gout,
whereas NHANES-III asked about physician-diagnosed
gout. However, our pooled analysis of the NHANES-III
and NHANES 2007-2008 studies suggests that the dif-
ference in the prevalence of gout could also be related to
an increased frequency of hypertension, obesity, diuretic
use, and alcohol intake, because these factors substan-
tially reduced the secular trend. Furthermore, our ana-
lysis of the outcome of hyperuricemia and serum urate
levels indicated that the substantial difference in these
outcomes could be explained by increasing obesity or
hypertension in recent years, as compared with the
NHANES-III study period (22,23). It should be noted
that these latter measures in the NHANES studies are
based on laboratory tests and thus do not rely on
self-reports by participants (as was the case for the
assessment of gout).

To help halt or reduce the increasing burden of
gout and hyperuricemia, prospective data on modifiable
risk factors for these conditions should be considered,
including lifestyle and dietary factors (obesity, alcohol,
fructose, purine-rich fatty foods), certain drugs (thiazide
and loop diuretics), and disease conditions (hyperten-
sion, renal insufficiency, and heart failure) (24). Further-
more, these approaches should take into account both
associated benefits and associated risks in a holistic
manner, because gout is often associated with many
important comorbidities including the metabolic syn-
drome and an increased future risk of cardiovascular
disease and mortality (24). For example, reducing body
weight with daily exercise (25-27) and limiting intake of
red meat (28,29) and sugary beverages (10,30-32) would
help reduce uric acid levels, the risk of gout, insulin
resistance, and comorbidities. Heavy drinking should be
avoided (33,34), while moderate drinking, consumption
of sweet fruits, and seafood intake (particularly oily fish)
should be tailored to the individual, considering their
anticipated health benefits against cardiovascular dis-
ease (24). Dairy products, vegetables, nuts, legumes,
fruits (those that are less sugary), and whole grains are
healthy dietary choices for the comorbidities of gout and
would likely help prevent gout by reducing insulin
resistance and thus inducing urinary urate excretion
(24,28). Coffee drinking (regular or decaffeinated) (35—
37) and vitamin C supplementation (38) may be consid-
ered as long-term preventive measures, because they can
lower serum urate levels as well as the risk of gout and
some associated comorbidities (24).

The strengths and limitations of our study de-
serve comment. This study was performed in a nationally
representative sample of US men and women; thus, the

ZHU ET AL

findings are likely to be generalizable to the US popu-
lation. Unlike estimates of serum urate levels that are
based on objective measures, gout prevalence estimates
in the NHANES studies are based on self-reports and
are thus likely inflated, similar to other condition esti-
mates based on the NHANES studies. However, we
cannot rule out the possibility that the survey might have
missed gout cases that were not diagnosed by health care
professionals. Data from the Sudbury study showed that
44% of self-reported cases of gout could be validated
according to the Rome or New York criteria (39).
However, the validation rate from a physician cohort
(Johns Hopkins Precursor Study [25]) was much higher:
80% according to the American College of Rheumatol-
ogy (ACR) survey criteria for gout (40) applied by mail
and 100% by mail combined with medical record review
(41). Similarly, the validation rate of self-reported gout
in a recent large prospective cohort of male health
professionals (Health Professionals Follow-Up Study
[26]) was ~70% according to the ACR survey criteria as
assessed by a mailed survey (28). However, even if the
true prevalences of gout were 50% lower, they would
still be substantial. Furthermore, our gout trend data
were consistent with the results based on increasing
serum urate levels, the precursor of gout.

In conclusion, these findings from nationally rep-
resentative samples of US adults indicate that the prev-
alences of gout and hyperuricemia continue to be sub-
stantial in the new millennium. These data also suggest
that the scope of these conditions may have been
increasing in the US over the past 2 decades, and this
trend may be explained by the increasing frequency of
risk factors for hyperuricemia, such as obesity and
hypertension (22,23). Better management of these fac-
tors could help prevent further increases in the burden
of gout, hyperuricemia, and some associated complica-
tions in the US.
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