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Abstract
To assess if gout is associated with a higher risk of incident chronic pain. This study used the 2006–2012 Medicare claims data.
We used multivariable-adjusted Cox regression analyses to examine the association of pre-existing diagnosis of gout with
incident (new) diagnosis of chronic pain, adjusting for demographics, medical comorbidity, and use of common medications
for cardiovascular disease and gout. Sensitivity analyses substituted Charlson-Romano score with a categorical variable or each
Charlson-Romano comorbidity. There were 1,321,521 eligible people, of whom 424,518 developed incident chronic pain. Crude
incidence rates of chronic pain were as follows: gout, 158.1 per 1000 person-years and no gout, 64.5 per 1000 person-years. In
multivariable-adjusted Cox regression analyses, gout was associated with higher hazard ratio of chronic pain, 2.02 (95%CI, 1.98,
2.05), confirmed in sensitivity analyses 1.96 (95% CI, 1.93, 1.99) (model 2) and 1.77 (95% CI, 1.74, 1.80) (model 3). No
meaningful differences were found by gender and race in subgroup analyses; slightly lower hazard of chronic pain with gout was
seen in oldest people. Use of allopurinol or febuxostat was associated with lower risk of chronic pain, 0.79 (95% CI, 0.77, 0.82;
model 1) and 0.72 (95% CI, 0.56, 0.92; model 1). Gout was associated with a doubling of the risk of chronic pain and gout
treatments with reduction in the risk. Efforts must bemade to optimize gout control, so that chronic pain can be avoided as a long-
term sequalae of gout and when present, treated early and appropriately.

Key points
• Gout was associated with twofold higher risk of incident (or new) diagnosis of chronic pain.
• Gout treatments were associated with a lower chronic pain risk.
• Increased risk of chronic pain with gout was similar across age, race, and sex.
• Studies should examine if optimal gout control with treat-to-target approach can reduce the risk of chronic pain in people with gout.
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Introduction

Chronic pain is common and it affects 20% of the European
population [1] and 30% of the adult US population [2].
Chronic pain is more common in women, older people, and
in people with lower socioeconomic status, depression and
psychological comorbidity, and history of abuse or interper-
sonal violence [1, 3]. Chronic pain accounts for annual socie-
tal cost of $150 billion in the USA and €200 billion in Europe
[4]. Chronic pain leads to physical and emotional burden and a
negative impact on physical, emotional, and social well-being
[5]. Chronic pain is associated with limitation of sleep, exer-
cise, the ability to do household chores, social activities, and
being independent [6]. Thus, chronic pain constitutes a major
healthcare and societal burden.

In the European survey of 4292 patients with chronic pain,
osteoarthritis and rheumatoid arthritis were two of the top five
causes of chronic pain [6]. Osteoarthritis and rheumatoid ar-
thritis were the most common cause of chronic pain (42%
combined), followed by degenerated or herniated disc [6],
confirming the population-level contribution of these condi-
tions to chronic pain. A major limitation was that gout was not
included in this population-level study of chronic pain.

Gout is the most common inflammatory arthritis in adults
and is four-times as prevalent as rheumatoid arthritis [7]. The
2017 American College of Physicians (ACP) treatment guide-
line for gout emphasized a treat-to-symptoms (T2S) approach
consistent with a view that gout is mostly an intermittently
symptomatic condition, rather than a chronic disease [8].
This attempt to re-define a chronic disease is unnecessary.
Gout is a chronic disease based on disease pathophysiology
[9]. Interestingly, patients with gout frequently cited flares as
the main or sometimes the only way their gout bothered them
[10]. This raises the question: does gout lead to chronic pain
(above and beyond intermittent gout flare-related pain)? Our
study objective was to address this question using data from
older Americans who were Medicare beneficiaries. We
assessed the crude incidence rates of chronic pain, and wheth-
er gout was independently associated with chronic pain.

Methods

Data sources and study sample

We used the 5% random sample of 2006–2012 Medicare
claims to conduct this study. People were eligible to be includ-
ed in the current study, if beneficiaries were currently enrolled
in Medicare fee-for-service (parts A, B), not enrolled in
Medicare part C [Medicare advantage plan, which leads to
incomplete claims]) and lived in the USA during the period
2006–2012. The Institutional Review Board at the University
of Alabama at Birmingham approved the study.

Independent variable of interest and covariates

Presence of gout at baseline, identified by two claims at least
4 weeks apart, containing an International Classification of
Diseases, ninth revision (ICD-9-CM), 274.xx, was the inde-
pendent variable of interest. This is a valid approach to iden-
tifying gout with specificity and sensitivity of ≥ 90% [11] and
with positive predictive values, sensitivity, and specificity of
86%, 95%, and 86% [12].

We included potential confounders as covariates and ad-
justed for them in the analyses. Patient demographics, age,
sex, and race were included, and data were obtained from
the Medicare denominator file and the beneficiary summary
file. We assessed medical comorbidity using the Charlson-
Romano comorbidity index, a validated measure of comorbid-
ity, developed for claims data [13], treated as a continuous
variable, obtained from inpatient and outpatient Medicare
claims. We used prescription claims fromMedicare part D file
to obtain data on the use of the common cardiovascular drugs
(statins, beta-blockers, diuretics, and angiotensin converting
enzyme (ACE)-inhibitors) and drugs for gout (allopurinol,
febuxostat). These drugs were surrogates for the severity
(and the presence) of the underlying conditions theywere used
to treat.

Dependent variable/outcome of interest

The predictor of interest was incident (new) chronic pain, with
an absence of this diagnosis in the baseline period of ≥ 1 year,
that occurred in patients with or without pre-existing gout
diagnosis that preceded the diagnosis of chronic pain. We
identified chronic pain by the occurrence of at least two claims
4 weeks apart containing any of the following ICD-9-CM
codes as tested previously [14]: 307.80, 307.89, 338.0,
338.2, 338.4, 719.41, 719.45–719.47, 719.49, 720.0, 720.2,
720.9, 721.0–721.4, 721.6, 721.8, 721.9, 722, 723.0, 723.1,
723.3–723.9, 724.0–724.6, 724.70, 724.79, 724.8, 724.9,
729.0–729.2, 729.4, 729.5 (details, Table 1). This is a valid
approach, with positive predictive value of 95%, sensitivity of
70%, and specificity of 99% [15].

Statistical analyses

Crude incidence rates were calculated for occurrence of a new
diagnosis of chronic pain in patients with vs. without gout at
baseline. Characteristics of people with vs. without incident
chronic pain were compared using t test or chi-square test, as
appropriate. We used multivariable-adjusted Cox proportional
hazard model to assess whether gout diagnosis at baseline was
associated with a diagnosis of incident chronic pain (i.e., a
new diagnosis) during the follow-up, while adjusting for de-
mographics, comorbidity, and common medications (model
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1). Sensitivity analyses modeled Charlson-Romano index in
categories (model 2) or as individual comorbidities (model 3).

Results

Demographic and clinical characteristics of study
population

There were 1,321,521 eligible people, of whom 424,518 de-
veloped incident chronic pain (Table 1). Compared to people
without incident chronic pain, those with incident chronic pain
were older, had higher Charlson-Romano comorbidity index
score, and were more likely to be female, White, or have
hypertension, hyperlipidemia, or coronary artery disease
(Table 1). Crude incidence rates of chronic pain were as fol-
lows: people with gout, 158.1 per 1000 person-years and peo-
ple without gout, 64.5 per 1000 person-years.

Multivariable-adjusted association of gout
with chronic pain

After adjustment for demographics, comorbidity, and medica-
tions, compared to people without gout, those with gout were
twice as likely to develop incident chronic pain; HR was 2.02
(95% CI, 1.98, 2.05) (Table 2). In sensitivity analyses that
substituted Charlson-Romano score with categorical variable
or each Charlson-Romano comorbidity, the hazard ratios of
incident chronic pain were minimally attenuated to 1.96 (95%
CI, 1.93, 1.99; model 2) and 1.77 (95% CI, 1.74, 1.80; model
3) (Table 2). Use of gout treatments was associated with lower
risk of chronic pain (Table 2). In a priori defined subgroup
analyses by age, gender, and race, we noted minimal clinical
differences in the hazard ratios, except for slight reduction in
association of gout with incident chronic pain with older age,
from HR of 2.20 (95% CI, 2.15, 2.25) in 65–< 75-year-old
people to 1.75 (95% CI, 1.67, 1.85) in > 85 years old
(Table 3). All interaction terms were statistically significant,
consistent with a large sample size (Table 3).

Discussion

Our study demonstrated that a current diagnosis of gout was
associated with a 2.1-fold higher risk of a new diagnosis of
chronic pain during the follow-up. This estimate was robust
and changed minimally 1.8–2.0 in sensitivity analyses. Gout
affects 3.9% of the US adult population or 8.3 million
Americans according to an NHANES study [7]. Gout is more
prevalent in the population than rheumatoid arthritis, which af-
fects < 1% US population [16]. Interestingly, rheumatoid arthri-
tis together with osteoarthritis were the most common causes of
chronic pain (42%) in a European survey of 4292 patients with

chronic pain [6]. However, gout was not examined among the
top 34 suspected reasons for chronic pain. This omissionmay be
due to feasibility [6]; however, it is consistent with myths,
biases, and misbeliefs that gout does not cause chronic pain.

Our finding of a doubling of the risk of chronic pain, associ-
ated with gout in a representative sample of older Americans, is
consistent with the clinical presentation of gout [9]. This finding
will hardly surprise most clinicians caring for people with gout.
The risk/hazard of chronic pain associated with gout was some-
what surprising, since we predicted a hazard ratio of 1.3–1.5 of
chronic pain. Our study finding does not imply that every gout
patient will have chronic pain or that chronic pain occurs with all
disease durations or disease severity. We found no meaningful
differences in the association of gout with chronic pain by race or
gender. Association of gout with chronic painwas slightly weak-
er with increasing age, from HR of 2.23 in 65–< 75-year-old
people to 1.84 in > 85 years old, although some might appropri-
ately question whether hazard ratio of 2.2 differs from 1.8.

Wide-spread misinformation exists with regard to gout. The
recent ACP gout guideline was titled BManagement of Acute
and Recurrent gout^, noting that Bin some patients, the frequen-
cy and duration of acute attacks increase over time and lead to
chronic gout…^, and suggested a treat-to-symptom rather than a
treat-to-disease-target approach for gout management. This ap-
proach mischaracterizes gout, a chronic disease associated with
joint and systemic inflammation, as an intermittent disease [8].
Patients in nominal groups referred to gout flares as Bgout^ and
chronic joint pain due to chronic inflammatory gouty arthritis as
Bmy arthritis,^ based on the misinformation that gout does not
cause arthritis [10]; many patients commented Bgout doesn’t
cause arthritis, not that I know of^. In 2018, both patients suf-
fering from consequences of this chronic disease and clinicians
who provide care for gout are still confused about the true nature
of gout, a chronic disease interrupted by acute flares, similar to
heart failure or chronic obstructive pulmonary disease (COPD).
Just as COPD or heart failure are lifelong chronic diseases,
where the disease and associated pathophysiology exist between
flare-ups; gout, associated pathology, and its effect on the vari-
ous organ systems including the joints are chronic, which do not
magically disappear between flares. Obviously, the severe acute
pain associated with intermittent gout flares may dominate the
early disease. But untreated and suboptimally treated gout with
chronic synovitis and systemic inflammation will dominate
the quality of life impacts and associated cardiometabolic and
renal disease during a patient’s lifetime. A chronic disease such
as gout needs treatment of the underlying abnormality, and not
symptomatic treatment only.We noted that the use of allopurinol
or febuxostat (ULTs for the treatment of gout) were each asso-
ciated with 16–28% reduction in the risk of chronic pain, de-
pending on the model used. This suggests that well-treated pa-
tients with gout are likely to have a lower risk of chronic pain.

Our study findings must be interpreted considering several
limitations. First, there is a potential for non-differential
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misclassification bias in this observational study since we used
diagnostic codes for both gout and chronic pain, which would
bias findings towards the null; however, the algorithms we used
are validated [11, 14, 15, 17]. We considered the alternate gout

diagnosis algorithm of defining gout based on the presence of
both the ICD-9-CM code and a ULT prescription (allopurinol,
febuxostat, probenecid, or pegloticase, i.e., ULTs available dur-
ing the study period 2006–2012), but decided in favor of the

Table 2 Association of gout and other risk factors with incident/new diagnosis of chronic pain

Multivariable-adjusted (model 1)* Multivariable-adjusted
(model 2)*

Multivariable-adjusted
(model 3)*

HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value

Age (in years)

65–< 75 Ref Ref Ref

75–< 85 1.12 (1.11, 1.13) < 0.0001 1.10 (1.09, 1.11) < 0.0001 1.08 (1.07, 1.09) < 0.0001

≥ 85 1.29 (1.28, 1.31) < 0.0001 1.27 (1.26, 1.29) < 0.0001 1.28 (1.27, 1.30) < 0.0001

Sex

Male Ref Ref Ref

Female 1.24 (1.23, 1.24) < 0.0001 1.25 (1.24, 1.25) < 0.0001 1.22 (1.22, 1.23) < 0.0001

Race

White Ref Ref Ref

Black 0.83 (0.82, 0.84) < 0.0001 0.84 (0.83, 0.85) < 0.0001 0.84 (0.83, 0.85) < 0.0001

Other 0.82 (0.81, 0.83) < 0.0001 0.83 (0.82, 0.84) < 0.0001 0.85 (0.84, 0.86) < 0.0001

Charlson-Romano score, per unit change 1.12 (1.12, 1.12) < 0.0001 N/A N/A

Charlson-Romano score

0 N/A Ref N/A

1 1.78 (1.76, 1.79) < 0.0001

≥ 2 1.93 (1.92, 1.95) < 0.0001

Gout 2.02 (1.98, 2.05) < 0.0001 1.96 (1.93, 1.99) < 0.0001 1.77 (1.74, 1.80) < 0.0001

Allopurinol 0.79 (0.77, 0.82) < 0.0001 0.82 (0.79, 0.84) < 0.0001 0.84 (0.81, 0.86) < 0.0001

Febuxostat 0.72 (0.56, 0.92) 0.009 0.72 (0.56, 0.92) 0.009 0.73 (0.57, 0.93) 0.013

*Model 1 included Charlson-Romano score as a continuous variable; model 2 replaced it with categorized Charlson-Romano score; and model 3
replaced it with each of the 17 Charlson-Romano comorbidities. All models were also adjusted for medications for cardiovascular diseases (statins, beta-
blockers, diuretics, ACE-inhibitors) and for urate-lowering therapies for gout (allopurinol, febuxostat)

N/A, not applicable; HR, hazard ratio; CI, confidence interval; Ref, referent category

Italic represents statistical significance, with a p value < 0.05

Table 3 Association of gout with
incident/new diagnosis of chronic
pain, in pre-defined subgroup
analyses, by age, gender, and race

Multivariable-adjusted (model 1) Multivariable-adjusted

(model 1)

Multivariable-adjusted

(model 1)

HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value

Black White Other race

Gout 2.27 (2.17, 2.38) < 0.0001 1.97 (1.94, 2.01) < 0.0001 2.19 (2.04, 2.34) < 0.0001

Female Male

Gout 1.95 (1.90, 2.00) < 0.0001 2.04 (2.00, 2.08) < 0.0001

65–75 years 75–85 years > 85 years

Gout 2.20 (2.15, 2.25) < 0.0001 1.86 (1.81, 1.91) < 0.0001 1.75 (1.67, 1.85) < 0.0001

Race*gout interaction, p value < 0.0001

Sex*gout interaction, p value < 0.0001

Age*gout interaction, p value < 0.0001

HR hazard ratio; CI, confidence interval

Hazard ratios that are significant with p value < 0.05 are in italic
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current approach for several reasons: (a) ULT discontinuation
rates in gout are high, that would lead to misclassification bias
[18]; (b) selection bias (due to the inclusion of ULT indicating
more symptomatic, severe, or longer disease) in cohort definition
due to the restriction of patient population to more severe cases,
biasing towards finding a false positive association; (c) general-
izability would be limited only to gout patients using ULT; and
(d) a reasonable validity of the ICD-9 only approach, based on
two studies [11, 12], although disagreements exist [19]. Despite
our attempt to control for several confounders and covariates
associated with chronic pain, residual confounding is still possi-
ble, given the observational study design. Our findings are only
generalizable to Americans 65 years or older; generalizability to
other populations may not be appropriate. We used a previously
validated ICD-9-CM approach to identify outcome, incident
chronic pain [14, 15]; however, this approach may be considered
to be non-specific by some, since this definition includes rheu-
matic diseases and spinal disorders, among other conditions of
chronic pain. Obesity was defined as the presence of the ICD-9-
CM code, 278.0, given the absence of body mass index data in
Medicare claims; we are well-aware that this approach grossly
underestimates the prevalence of obesity. Study strengths include
a large sample size, representative patient population, addressing
a clinically important question, and robustness of study results.
Comparison with other conditions such as rheumatoid arthritis
would be interesting, but is beyond the scope of this study.

In conclusion, we found that older adults with gout suffer
from chronic pain more than those without gout. Gender and
race were not important modifiers of the association of gout
with chronic pain. These findings support the chronic nature
of gout. ULTs, allopurinol and febuxostat, were each associ-
ated with a lower risk of chronic pain. Future studies should
explore, if optimal and/or early treatment of gout with ULT in
people can reduce their risk of developing chronic pain. Such
evidence can lend further support to the recommended treat-
to-target approach in gout.
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