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Abstract
Background: All published studies of health care utilization in gout have been cross-sectional to date, and most
used a patient-reported diagnosis of gout. Our objective was to assess health care utilization and its predictors in
patients with physician-confirmed gout in a prospective cohort study.
Methods: In a multi-center prospective cohort study of U.S. veterans with rheumatologist-confirmed gout (N = 186;
two centers), we assessed patient self-reported overall and gout-specific health care utilization with the Gout Assessment
Questionnaire (GAQ) every 3-months for a 9-month period. Comparisons were made using the student’s t test or
the chi-square, Wilcoxon rank sum test or Fisher exact test, as appropriate. Mixed effects Poisson regression was
used to assess potential correlates of gout-related health care utilization.
Results: Mean age was 64.6 years, 98% were men, 13% Hispanic or Latino, 32% were African-American, 6% did
not graduate high school, mean serum urate was 8.3 and mean Deyo-Charlson score was 3.1. During the past
year, mean gout-related visits were as follows: rheumatologist, 1.5; primary care physician, 2 visits; ≥1 inpatient
visits, 7%; ≥1 ER visits, 26%; and urgent care/walk-in visit, 33%. In longitudinal analyses, African-American race and
gout flares in the last 3 months were associated with significantly higher rate ratio of gout-related outpatient
visits. African-American race and lack of college education were associated with significantly higher rate ratio for
gout-related urgent visits and overnight stays.
Conclusions: African-American race and recent gout flares were associated with higher outpatient utilization and
African-American race and no college education with higher urgent or inpatient utilization. Future studies should
examine whether modifiable predictors of utilization can be targeted to reduce healthcare utilization in patients
with gout.
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Background
Gout is the most common inflammatory arthritis in adults
that affects 3.9% of adult Americans, and is associated with
an annual health care cost of $20 billion in the U.S. [1, 2].
Due to its association with medical co-morbidities [3, 4],
frequent acute flares, and chronic symptoms including
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chronic pain, it is not surprising that gout is associated with
poor health-related quality of life (HRQoL) [5, 6], and more
health care utilization [7, 8] and costs [9, 10]. Suboptimal
care for gout is common in the U.S. [11–14], which might
lead to frequent gout flares, leading to subsequent increase
in the utilization of urgent/emergent or inpatient care.
These expenses frequently exceed those associated with
outpatient health care services. Thus, gout leads to significant public health and health care cost burden.
To our knowledge, very few studies have examined the
predictors of health care utilization in patients with
gout. In a cross-sectional study, we found that composite
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gout severity, heart disease, and non-emergent health
care utilization were the most significant predictors of
utilization of emergency/urgent care services for gout
[15]. In a national database cross-sectional study, age,
male gender, lower income, private insurance and
Medicaid status were associated with increased emergency department utilization in gout [7]. Very high
serum urate levels and presence of tophi were associated with increased utilization and costs in elderly
gout patients in a retrospective database study [10].
Previous studies were limited in several ways: study
design was cross-sectional or retrospective; recall bias
due to a long recall period (1 year); and the diagnosis
of gout was not confirmed by a physician examination.
The accuracy of diagnostic code for gout varies from
36 to 61% [16, 17] to 86% [18].
Therefore, several knowledge gaps remain. To our
knowledge, no prospective studies exist for health care
utilization. Additionally, the relative impact of medical
comorbidity vs. gout severity on health care utilization
in patients with gout is not known. Therefore, we examined
health care utilization in outpatient and urgent/emergent
settings and its correlates in a multicenter prospective
cohort study of patients with gout at two U.S. sites.

Methods
Study design, patient eligibility and study enrollment

In this 9-month prospective cohort study, patients 18
years of age or older at the Veteran affairs (VA) Greater
Los Angeles Healthcare System and Birmingham VA
Medical Center, with diagnosis of gout were identified
from the medical records at these respective medical
centers. Potentially eligible patients were contacted via
phone and asked about their willingness to participate in
the study. Those willing to participate were invited to
the medical center and provided written informed consent. Four visits per participant were scheduled at every
3-month interval. Many patients were also recruited
from VA community-based outpatient clinics, outpatient
primary care, rheumatology and other specialty clinics at
the two sites. Inclusion criteria were age between 18 and
85 years, physician diagnosis of gout, meeting the 1977
preliminary classification criteria for gout [19] and the
ability to provide informed consent. All patients included
in the study signed the consent forms. The Institutional
review boards (IRBs) of the Birmingham VA and Greater
Los Angeles Healthcare System approved the study.
Study assessments and data analysis

Study assessments included a paper-based patient survey,
physician examination and physician questionnaire. We
recruited 112 patients at the VA Greater Los Angeles
Healthcare System and 74 patients at the Birmingham VA.
We assessed patient self-reported health care utilization
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with two surveys administered every 3 months: overall
utilization for the last 3-months (3 months prior to each
survey) with the University of California at San Diego
(UCSD) Health Care Utilization (HCU) questionnaire
(short recall; Additional file 1); and gout-specific health
care utilization in the last year (1 year prior to each survey) with the Gout Assessment Questionnaire (GAQ)
[20] Both questionnaires are copyrighted and are available from the developer on request; in addition a copy
of the GAQ questionnaire was previously published as
an appendix in the original publication for this questionnaire [21]. The USCD HCU asks questions about the
number of outpatient visits, emergency room/urgent care
visits, inpatient visits, outpatient surgery, use of medication supplies/equipment, use of ambulance, prescription
and non-prescription medicines and major medical
expense. The GAQ questionnaire includes questions
about overall concern for gout, gout medication side effects, unmet gout need, well being during the attack and
gout concern during the attack [21]. Since more than a
third of veterans utilize health care from non-VA settings
[22–25], we decided a priori to use patient-reported gout
health care utilization from all sources, rather than using
VA claims data for only VA healthcare utilization. A
rheumatologist assessed each patient for gout diagnosis,
and assessed the presence or absence of tophi, and their
location.
Demographic and clinical characteristics were compared using the t-test or Wilcoxon Rank Sum test for
continuous variables depending on the normality of the
data distribution. Categorical variables were compared
with chi-square test where n > 5 and Fisher exact test where
n ≤ 5. Overall and gout-related health care utilization were
described as the number and percent of patients with at
least one visit, and as the mean (standard deviation [SD])
observed visits.
Mixed effects Poisson regression was used to assess
potential predictors of the two gout-related health care
utilization measures: (1) Number of Outpatient Visits:
Rheumatology, primary care, nurse practitioner (NP) or
physician assistant (PA); and (2) Number of Urgent/overnight Visits: Walk-in or urgent care clinic, emergency room
at a hospital, or hospital overnight stay. Time was not included as a covariate in the model since we do not expect
any particular time trend in the study as there were no
population-level interventions being utilized.
Predictors in the models were selected based on their
clinical relevance. Patients’ age, race (African-American
vs. White vs Other), education (No college vs. some
college or higher), baseline serum urate level, Charlson
comorbidity index (using claims data), and gout attack
in the past 3 months were included as predictors. These
longitudinal models used outcomes and predictors collected at each of the four study time points: Baseline, 3,
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6 and 9 months. Many of the predictors are subject level
characteristics (age, race, education, baseline serum urate
level and baseline Charlson index). We also included one
time varying predictor: the number of gout attacks in the
prior 3-month period. The outcome in these models also
refers to the prior 3-month period (utilization). Therefore,
the only time varying factors are measured during the same
concurrent period at each of the four time points of evaluation. A random intercept for each subject was included in
the model to account for the correlation within subject.
Since this study used multiple time points per subject, we
describe it as a repeated measures model. It is not a prognostic model per se since we are using a predictor that
is measured concurrently with the outcome.
Additional cross-sectional analyses were performed
(using the same two outcome measures) using only the
baseline patient survey using the baseline outcomes and
predictors. These models used the standard Poisson regression models using the same set of predictors described
above. We also performed exploratory analyses analyzing
the main outcomes by baseline gout flares in the last year,
dichotomized at 2 or fewer flares in the last year versus
more than 2 flares, using the longitudinal analyses. Missing
data were considered missing at random, and not imputations were done.
All analyses were conducted using SAS software v9.4
(SAS Institute Inc., Cary, NC, USA) and p-values <0.05
were considered statistically significant.

Table 1 Baseline characteristics

Results

Tophi Diagnosed, N (%)

Patient characteristics

Of the 205 patients screened for the study, 186 patients
were enrolled in the study across the two study sites
(failed screening, n = 1; withdrew consent, n = 5; withdrawn by PI [did not meet ACR gout classification criteria], n = 13). Patients not enrolled in the study (n = 19)
were all men with a mean age of 61.6 years; no other characteristics were available on these patients. Baseline characteristics of enrolled patients are described in Table 1.
The majority of the patients were male (97.85%), with a
mean age of 64.6 ± 10.9 years. Sixty-four percent of the
patients had at least some college level education.
Twenty-one percent had tophi, mean serum urate was 8.3
and mean physician and patient gout severity were 3.1
and 5.7, respectively (Table 1). Comorbidities were common, including hypertension (81.4%) and diabetes (36.2%;
Additional file 2). The extent of missing data ranged 13–
14% for the two outcomes of interest.
Unadjusted healthcare utilization: overall and gout-related

Overall health care utilization: There were a mean of 3.9
visits to the health care provider and 1.7 telephone calls
to the provider or medical staff in the past 3 months
(Additional file 3). Ninety-two percent of patients had

Total
Cohort
N = 186

Los
Angeles
N = 112

Birmingham
N = 74

64.6 (10.9)

65.7 (11.2)

62.9 (10.2)

Male

182 (97.85)

109 (97.32)

73 (98.65)

Female

4 (2.15)

3 (2.68)

1 (1.35)

American Indian

1 (0.54)

1 (0.89)

0 (0)

Asian

6 (3.23)

6 (5.36)

0 (0)

1 (0.54)

1 (0.89)

0 (0)

Black or African American

60 (32.26)

17 (15.18)

43 (58.11)

White

107 (57.53)

76 (67.86)

31 (41.89)

Other

11 (5.91)

11 (9.82)

0 (0)

Hispanic or Latino

21 (13.04)

20 (18.69)

1 (1.85)

Not Hispanic or Latino

140 (86.96)

87 (81.31)

53 (98.15)

Missing

25

5

20

Grades 9 to 11

11 (5.98)

8 (7.27)

3 (4.05)

High school graduate

35 (19.02)

17 (15.45)

18 (24.32)

Some college

88 (47.83)

54 (49.09)

34 (45.95)

College graduate

30 (16.30)

13 (11.82)

17 (22.97)

Beyond college

20 (10.87)

18 (16.36)

2 (2.70)

Age, Mean (SD)
Gender, N (%)

Race, N (%)

Native Hawaiian or other
Pacific Islander

Ethnicity, N (%)

Education, N (%)

No

136 (78.61)

74 (67.89)

62 (96.88)

Yes

37 (21.39)

35 (32.11)

2 (3.13)

Missing

13

3

10

8.3 (3.4)
[7.9 (3.5)]

7.5 (1.9)
[7.5 (3.0)]

10.1 (5.1)
[9.7 (8.2)]

Patient Assessment (GAQ)

5.7 (3.1)
[6.0 (5.0)]

6.1 (3.1)
[6.5 (4.5)]

5.2 (3.1)
[4.0 (5.0)]

Physician Assessment

3.1 (2.7)
[3.0 (4.0)]

3.0 (2.5)
[3.0 (3.5)]

3.3 (2.9)
[2.8 (5.0)]

5.14 (2.74)

5.36 (3.02)

4.75 (2.16)

Serum Uric Acid, Mean (SD)
[Median (IQR)]
Severity of Gout, Mean (SD)

Charlson Comorbidities,
Mean (SD)

α = T-test; β = Fisher Exact test; γ = Wilcoxon test; ε = Chi-square test
Abbreviations: IQR inter-quartile range, SD standard deviation, GAQ Gout
assessment questionnaire

outpatient visit, 17% had inpatient visit, 41% had ER/
urgent care/triage center visit and 16% had an outpatient procedure or surgery, in the past 3-months.
Gout-specific health care utilization: Seventy-one percent patients had seen primary care physician for their
gout, while 53% saw a rheumatologist. During the past
year, patients had a mean of 2 and 1.5 visits to
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Table 2 Longitudinal Multivariable-adjusted predictors of goutrelated outpatient and Urgent/emergent/overnight visitsa in the
3 months prior to baseline
Incidence rate ratio
(95% CI)

Pvalue

Age (for every 1 year increase in age)

1.00 (0.99, 1.01)

0.49

African American (ref, Caucasian)

1.80 (1.30, 2.50)

<0.01

College Education (ref, no college
education)

0.97 (0.81, 1.17)

0.77

Baseline sUA (for every 1 mg/dl
increase)

0.98 (0.94, 1.02)

0.30

Charlson Index (for every unit
increase)

0.95 (0.90, 1.01)

0.10

Gout attack in Past 3 months
(ref, no Attack)

1.28 (1.11, 1.49)

<0.01

Gout-related Outpatient visits

Exploratory Subgroup Analyses by the number of gout
flares in the last year

Patients with 2 or fewer gout flares in the last year: AfricanAmerican race and gout flares in the last 3 months were associated with significantly higher rate ratio of gout-related
outpatient visits and gout flares in the last 3 months with
gout-related urgent visits and overnight stays (Table 3).

Table 3 Subgroup analyses by number of prior gout flares in
the baseline period: Longitudinal Multivariable-adjusted predictors of gout-related outpatient and Urgent/emergent/overnight
visitsa by baseline gout flares (2 or fewer flares vs. >2 flares in
the last year)
A. Patients with 2 or fewer gout flares in the last year (n = 71 patients)
Gout-related Outpatient visits

Gout-related Urgent/emergent/overnight visitsa
Age (for every 1 year increase)

1.01 (0.99, 1.02)

0.53

African American (ref, Caucasian)

2.68 (1.48, 4.86)

<0.01

Age (for every 1 year increase in age)

1.00 (0.99, 1.02)

African American (ref, Caucasian)

2.51 (1.12, 5.64) 0.03

College Education (ref, no college education) 1.47 (0.92, 2.34)

0.53

0.10

College Education (ref, no college
education)

0.67 (0.48, 0.92)

0.01

Baseline sUA (for every 1 mg/dl increase)

0.95 (0.88, 1.03)

0.22

Baseline sUA (for every 1 mg/dl
increase)

1.03 (0.96, 1.12)

0.41

Baseline Charlson Index (for every unit
increase)

0.94 (0.85, 1.04)

0.23

Charlson Index (for every unit
increase)

0.96 (0.87, 1.07)

0.48

Gout attack in Past 3 months (ref, no Attack)

Gout attack in past 3-months (ref, no
Attack)

1.19 (0.84, 1.69)

1.65 (1.27, 2.15) <0.01
a

Gout-related Urgent/emergent/overnight visits
0.33

a
includes walk-in-urgent-care-visits, emergency-room-visits, hospital-overnight-visits; Bold represents statistically significant p-values <0.05

primary care physician and rheumatologist, respectively (Additional file 3). Ten percent were hospitalized
in the past year related to gout and 26% had ER visits
related to gout (Additional file 3).
Cross-sectional and longitudinal predictors of goutrelated healthcare utilization

In cross-sectional analyses, older age, African-American
race, college education and gout attack in the past 3 months
were each associated with significantly higher rate ratio of
gout-related outpatient visits; higher Charlson index scores
at baseline were associated with lower rate ratio of goutrelated outpatient visits among patients with gout (Additional file 4). African-American race and gout attack in the
past 3 months were each associated with significantly
higher rate ratio of gout-related urgent/overnight visits at
similar period among patients with gout (Additional file 4).
In longitudinal analyses, we found that AfricanAmerican race and gout flares in the last 3 months were
associated with significantly higher rate ratio of goutrelated outpatient visits in patients with gout (Table 2).
African-American race and no college education were
associated with significantly higher rate ratio for goutrelated urgent visits and overnight stays (Table 2).

Age (for every 1 year increase)

1.00 (0.97, 1.03)

African American (ref, Caucasian)

3.10 (0.79, 12.15)

College Education (ref, no college education) 0.66 (0.22, 1.94)

0.87
0.10
0.45

Baseline sUA (for every 1 mg/dl increase)

1.08 (0.94, 1.23)

0.28

Baseline Charlson Index (for every unit
increase)

0.93 (0.78, 1.10)

0.37

Gout attack in past 3-months (ref, no Attack)

2.60 (1.27, 5.32) <0.01

B. Patients with >2 gout flares in the last year (n = 110 patients)
Gout-related Outpatient visits
Age (for every 1 year increase in age)

1.00 (0.99, 1.02)

0.44

African American (ref, Caucasian)

1.38 (0.94, 2.01)

0.10

College Education (ref, no college education) 0.86 (0.70, 1.05)

0.14

Baseline sUA (for every 1 mg/dl increase)

1.01 (0.96, 1.07)

0.66

Baseline Charlson Index (for every unit
increase)

0.95 (0.88, 1.03)

0.18

1.03 (0.86, 1.25)

0.73

Age (for every 1 year increase)

1.01 (0.99, 1.04)

0.23

African American (ref, Caucasian)

2.39 (1.09, 5.24)

0.03

Gout attack in Past 3 months (ref, no Attack)
a

Gout-related Urgent/emergent/overnight visits

College Education (ref, no college education) 0.61 (0.43, 0.86) <0.01
Baseline sUA (for every 1 mg/dl increase)

1.04 (0.93, 1.17)

0.49

Baseline Charlson Index (for every unit
increase)

0.98 (0.83, 1.15)

0.81

Gout attack in past 3-months (ref, no Attack)

0.76 (0.49, 1.18)

0.22

a

includes walk-in-urgent-care-visits, emergency-room-visits, hospital-overnight-visits; Bold represents statistically significant p-values <0.05
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Patients with more than 2 gout flares in the last year:
People with no college education were more likely than
those with college education to have gout-related urgent
visits and overnight stays (Table 3).

Discussion
In this multicenter prospective cohort study of 186 gout
patients, we examined the overall health care utilization
in the last 3-months and gout-related health care
utilization in the last year. The assessment of both overall and gout-related health care utilization in a prospective multicenter cohort study, measurement of gout
severity and confirmation of a diagnosis of gout by physical examination by a rheumatologist are significant advances with this study. We believe this is the first
comprehensive, multicenter, prospective cohort study of
patients with validated diagnosis of gout. Our study results add to the current literature, as discussed below.
In this predominantly male gout cohort, we found that
gout-related outpatient healthcare utilization was higher
in patients who were African-American, in both crosssectional and longitudinal analyses. In a recent abstract,
compared to Caucasians, African-Americans had a 2.6times higher rate of emergency room visits/hospitalizations
for gout [26]. In a previous study, Asians, but not AfricanAmericans were more likely to seek care for gout compared
to Caucasians [27]. Differences in these results may be due
to differences in study design (retrospective vs. prospective
cohort), study methodology (diagnostic code vs. confirmation by physician examination) and confounders adjusted
(age and sex vs. age, sex, education, baseline serum urate,
medical comorbidity). A higher utilization of outpatient
clinic by African-Americans with gout in our study indicates that this group is accessing care for gout more often
than Caucasians. However, we lacked information to
assess whether this is optimal utilization or under- or
over-utilization amongst African-Americans in our study.
Future studies that can assess gout quality indicators can investigate this gap and offer new knowledge about health care
utilization among African-American patients with gout
African-American race was associated with an statistically
significant increase in the ratio for urgent/emergent/inpatient care for gout in the longitudinal analyses. We noted
that even in analyses that adjusted for baseline serum urate
and gout flares in the last 3 months, a significantly higher
rate ratio of 2.7 was noted for African-American race. This
is similar to the previously reported 2.6-times higher rate of
emergency room visits/hospitalizations for gout in AfricanAmericans [26]. More studies are needed to better understand the reasons for higher emergency/inpatient health
care utilization in African-Americans with gout.
Our study identified other correlates of outpatient and
urgent/emergent/inpatient care for gout. Higher education
level was associated with lower utilization of gout-related
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urgent/emergent/inpatient care visits. This is an interesting
finding, since higher education level is usually associated
with better health insurance and access to healthcare system [28], which usually allows people to have easier access
to outpatient clinics. It is possible that these people access
healthcare for gout flares more often as an outpatient,
rather than in the emergency room, thereby leading to a
lower risk of emergent/inpatient care for gout flares. Another possibility is whether higher education level is associated with healthier lifestyle, better medication adherence
and/or better health literacy, all of which might potentially
reduce the utilization of high-cost emergent/inpatient care.
This question requires further study. Considering the high
cost of inpatient care compared to outpatient care, it is very
desirable to manage most gout in outpatient settings.
Our finding of association of gout flares in the last
3 months with higher outpatient visits mirrors similar
findings in previous database study of association of gout
severity (tophi) with gout utilization [10] or composite
gout severity index with urgent/emergent utilization
[15].
It is not surprising that 71, 53 and 31% of patients had
seen primary care physician, rheumatologist or nurse
practitioner/physician assistant, respectively, for their
gout in the last year, since recruitment was done from
the both the primary care and rheumatology clinics. This
cohort study data add to the current knowledge.
Our study findings should be interpreted considering
the following limitations. Since we recruited patients
from primary care and/or rheumatology clinics, patients
with milder disease or with minimal comorbidities who
do not see their physicians frequently may have been
missed, skewing our results to reflect findings among patients with more symptomatic disease. In addition, our
results for utilization were based on patient self-report,
which is subject to recall bias. These findings are not
generalizable to women with gout, since the sample was
predominantly male, representative of the US veteran
population. Study design limitations include residual
confounding, despite our attempt to include several important potential confounders of health care utilization,
and type II error, i.e., missing some significant effect due
to small sample size. Veterans have a higher medical comorbidity load than the age-matched U.S. general population [29], therefore our findings may be generalizable
to gout patients with higher comorbidities only, not the
general US population. We considered data missing at
random for the two outcomes of interest, thus its impact
on the findings is unclear; however, the extent of missingness was 13–14%, therefore, we believe it likely had
minimal impact. We considered using VA claims data
for utilization outcomes. However, we were interested in
assessing all gout-related healthcare utilization, not just
VA health care utilization, since more than a third of
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veterans utilize health care from non-VA settings [22–
25]. Patient self-report of gout-related utilization could
better capture all gout-related utilization rather than VA
claims data. We did not instruct patients as to whether
they should include study visits while they counted the
number of gout-related visits. It is possible that some
patients may have included study-related visits; however,
this would only impact the outpatient visits and not
other utilization outcomes. Due to limited resources,
data about the use of urate-lowering drugs were not collected, which could have offered additional insights into
healthcare utilization. Future studies should assess these
as potential predictors.
There are several study strengths. This was a prospective
multicenter cohort study with a high response rate. Our
study included two geographically different regions of the
U.S., i.e., Birmingham and Los Angeles. We confirmed the
gout diagnosis by a rheumatologist’s examination.

Conclusions
In conclusion, this multicenter cohort study is among the
first prospective studies to examine health care utilization
in patients with gout. We described patterns of health care
utilization by patients with gout in the U.S., both overall as
well as gout-related utilization. We also identified several
correlates of gout-related outpatient and urgent/emergent/
inpatient health care utilization. Measures of gout severity
(flares), as well as socio-demographic factors (race, education) were associated with overall health care utilization by
patients with gout. Specifically, African-American race and
gout flares in the last 3 months were associated with significantly higher gout-related outpatient utilization; AfricanAmerican race and no college education were associated
with significantly higher rate of gout-related urgent visits
and overnight stays. Future studies need to examine
whether targeting gout disease severity (modifiable predictor) by more optimal management, or improving patient
health literacy with education tools or patient access to outpatient gout care by making it more affordable and accessible, can reduce high-cost health care utilization for gout,
especially in the urgent/emergent care settings.
Additional files
Additional file 1: University of California at San Diego (UCSD) health
care utilization questionnaire. Description: This file shows the copyrighted
UCSD health care utilization questionnaire. (DOCX 992 kb)
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Additional file 4: Cross-sectional Multivariable-adjusted predictors of goutrelated outpatient and Urgent/emergent/overnight visits in the 3 months prior
to the baseline. Description: This file shows the multivariable-adjusted analyses
using the cross-sectional data for both gout-related outpatient and
non-outpatient healthcare utilization. (DOCX 18 kb)
Abbreviations
GAQ: Gout assessment questionnaire; HCU: Health care utilization;
SD: Standard deviation; UCSD: University of California at San Diego;
VA: Veterans Affairs
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