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INTRODUCTION

Given the known association of hypothyroidism and hyper-
uricemia, a link between gout and hypothyroidism has long
been suspected, but rarely investigated. Two small studies in
hospitalized patients1 or at a single medical center2 suggested
a higher risk of hypothyroidism in people with gout. These
studies included small samples, controlled for only select
demographic variables and none focused on the elderly, the
population at the highest risk of hypothyroidism. Well-
designed studies that can control for potential confounders
can provide a robust estimate of this potential association are
needed. Our objective was to examine whether gout, the most
common inflammatory arthritis in adults, was associated with
an increase in the risk of incident hypothyroidism in adults
65 years or older.

METHODS

We used the 5% random Medicare claims data to conduct this
cohort study. Patients were considered eligible for this analy-
sis, if they received Medicare fee-for-service (parts A or B)
coverage and were not enrolled in a Medicare Advantage Plan
(part C) during 2006–12 and had a valid US address. Medicare
denominator file and claims data including prescription data
(part D) provided predictor, outcome, and covariate data. The
Institutional Review Board at the University of Alabama at
Birmingham (UAB) approved the study.
The predictor of interest was gout, identified by the pres-

ence of two ICD-9-CM diagnostic codes, 274.xx, in the claims
data, a valid approach with high accuracy with sensitivity of
90% and specificity of 100%.3 In all patients with gout and
hypothyroidism during the study period, the diagnosis of gout
had to precede the diagnosis of hypothyroidism. The study
outcome was incident hypothyroidism, identified by the new
occurrence (baseline period, 365 days) of at least two ICD-9-
CM codes at least 4 weeks apart using the following ICD-9-
CM codes,4 243.xx, 244.xx, 240.9, 246.1, and 246.8, a valid

approach.5 People were censored at the time of diagnosis of
hypothyroidism, death, or the end of the study period, 12/31/
2012, whichever occurred first.
We used a multivariable-adjusted Cox proportional hazard

to assess the independent association of gout with incident
hypothyroidism, adjusting for important covariates and con-
founders including patient demographics (age, race, sex),
common medications for cardiovascular disease (statins, be-
ta-blockers, diuretics, and angiotensin-converting enzyme
(ACE)-inhibitors) and urate-lowering medications for gout
(allopurinol and febuxostat), and medical comorbidity
assessed using the Charlson-Romano index, a commonly used
validated weighted comorbidity index consisting of 17 com-
mon comorbidities, calculated using the claims data (model 1).
Sensitivity models categorized Charlson-Romano index
(model 2) or adjusted for all 17 Charlson-Romano comorbid-
ities (plus hypertension, hyperlipidemia and coronary artery
disease; model 3). We did not include outpatient utilization in
the model due to collinearity with comorbidity, as previously
demonstrated.

RESULTS

We found that 168,258 of the 1.57 million Medicare recipi-
ents, 8950 with gout and 159,308 without gout, developed
incident (new diagnosis of) hypothyroidism during the follow-
up. Mean/median time from a diagnosis of gout to new diag-
nosis of hypothyroidismwas 2.2/1.9 years (standard deviation,
1.6; inter-quartile range, 0.8, 3.3). Compared to people who
did not develop hypothyroidism, people who developed hy-
pothyroidism were more likely to female, White, and have
higher medical comorbidity (Table 1). Crude incidence rates
of hypothyroidism per 1000 person-years were 38.0 in people
with gout and 18.5 in people without gout.
Gout was associated with 1.8-times hazards of incident

hypothyroidism in the elderly in multivariable-adjusted mod-
el, confirmed in sensitivity analyses that substituted continu-
ous Charlson-Romano index score with categorized score or
individual comorbidities (Table 2). Older age, female gender,
White race, and higher medical comorbidity score were also
associated with higher hazard ratios of incident hypothyroid-
ism (Table 2).Published online April 30, 2018
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Table 1 Demographic and clinical characteristics of episodes of incident hypothyroidism

Entire cohort Hypothyroidism during the follow-up P value

No Yes

Total, N 1,572,874* 1,404,616 168,258
Age, mean (SD) 75.2 (7.6) 75.2 (7.6) 75.1 (7.2) < 0.0001
Gender, N (%) < 0.0001
Male 704,184 (44.8%) 648,664 (46.2%) 55,520 (33.0%)
Female 868,690 (55.2%) 755,952 (53.8%) 112,738 (67.0%)

Race/ethnicity, N (%) < 0.0001
White 1,345,283 (85.5%) 1,197,683 (85.3%) 147,600 (87.7%)
Black 135,664 (8.6%) 124,914 (8.9%) 10,750 (6.4%)
Other/unknown 91,927 (5.8%) 82,019 (5.8%) 9908 (5.9%)

Charlson-Romano comorbidity score, mean (SD) 1.55 (2.38) 1.53 (2.39) 1.71 (2.29) < 0.0001
Charlson-Romano score < 0.0001
0 852,801 (54.2%) 775,180 (55.2%) 77,621 (46.1%)
1 153,480 (9.8%) 132,884 (9.5%) 20,596 (12.2%)
≥ 2 566,593 (36.0%) 496,552 (35.4%) 70,041 (41.6%)

Charlson-Romano comorbidities
Myocardial infarction 61,332 (3.9%) 54,372 (3.9%) 6960 (4.1%) < 0.0001
Heart failure 177,478 (11.3%) 156,066 (11.1%) 21,412 (12.7%) < 0.0001
Peripheral vascular disease 148,510 (9.4%) 130,043 (9.3%) 18,467 (11.0%) < 0.0001
Cerebrovascular disease 147,378 (9.4%) 129,112 (9.2%) 18,266 (10.9%) < 0.0001
Dementia 69,248 (4.4%) 63,130 (4.5%) 6118 (3.6%) < 0.0001
Chronic pulmonary disease 236,532 (15.0%) 207,780 (14.8%) 28,752 (17.1%) < 0.0001
Connective tissue disease 40,109 (2.6%) 34,133 (2.4%) 5976 (3.6%) < 0.0001
Peptic ulcer disease 28,573 (1.8%) 24,843 (1.8%) 3730 (2.2%) < 0.0001
Mild liver disease 7366 (0.47%) 6432 (0.46%) 934 (0.56%) < 0.0001
Diabetes 281,214 (17.9%) 244,405 (17.4%) 36,809 (21.9%) < 0.0001
Diabetes with end organ damage 82,380 (5.2%) 71,331 (5.1%) 11,049 (6.6%) < 0.0001
Hemiplegia 12,669 (0.81%) 11,392 (0.81%) 1277 (0.76%) 0.024
Renal failure/disease 52,100 (3.3%) 46,049 (3.3%) 6051 (3.6%) < 0.0001
Any tumor, leukemia, or lymphoma 154,604 (9.8%) 136,403 (9.7%) 18,201 (10.8%) < 0.0001
Moderate or severe liver disease 1782 (0.11%) 1603 (0.11%) 179 (0.11%) 0.37
Metastatic cancer 16,361 (1.0%) 15,043 (1.1%) 1318 (0.78%) < 0.0001
AIDS 521 (0.03%) 459 (0.03%) 62 (0.04%) 0.37

Hypertension 724,828 (46.1%) 630,361 (44.9%) 94,467 (56.1%) < 0.0001
Hyperlipidemia 515,307 (32.8%) 444,529 (31.6%) 70,778 (42.1%) < 0.0001
Coronary artery disease 266,728 (17.0%) 231,430 (16.5%) 35,298 (21.0%) < 0.0001
Obesity 30,881 (2.0%) 26,601 (1.9%) 4280 (2.5%) < 0.0001

SD standard deviation
*Met eligibility criteria for incident hypothyroidism and did not have hypothyroidism in the baseline 365-day period

Table 2 Association of gout and other risk factors with incident hypothyroidism

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 1.18 (1.17, 1.19) < 0.0001 1.17 (1.15, 1.18) < 0.0001 1.14 (1.13, 1.15) < 0.0001
≥ 85 1.35 (1.33, 1.37) < 0.0001 1.34 (1.32, 1.36) < 0.0001 1.32 (1.30, 1.34) < 0.0001
Gender
Male Ref Ref Ref
Female 1.74 (1.72, 1.75) < 0.0001 1.74 (1.72, 1.76) < 0.0001 1.74 (1.72, 1.76) < 0.0001
Race
White Ref Ref Ref
Black 0.66 (0.65, 0.68) < 0.0001 0.67 (0.66, 0.69) < 0.0001 0.66 (0.65, 0.68) < 0.0001
Other 0.93 (0.91, 0.95) < 0.0001 0.95 (0.93, 0.97) < 0.0001 0.95 (0.93, 0.97) < 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 1.57 (1.55, 1.60) < 0.0001
≥ 2 1.80 (1.78, 1.82) < 0.0001
Gout 1.76 (1.72, 1.80) < 0.0001 1.75 (1.71, 1.79) < 0.0001 1.62 (1.58, 1.65) < 0.0001

N/A not applicable, HR hazard ratio, CI confidence interval, Ref referent category
*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 (plus hypertension, hyperlipidemia and coronary artery disease). 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). Age and medication use were time-varying covariates
Italics represent statistical significance, with a P value < 0.05
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DISCUSSION

In this study of adult Americans 65 years or older, we found
that gout was associated with almost twice the risk of incident
hypothyroidism. Gout is associated with hyperuricemia and
chronic inflammation, both are linked to hypothyroidism.6

Incidence of gout and hypothyroidism increases from 6th
decade of life into later years. Elderly with gout may benefit
from screening for hypothyroidism. Screening is affordable
and early diagnosis and treatment of hypothyroidism may
improve patient outcomes.
Study findings must be interpreted considering limitations,

such as residual confounding and potential misclassification
and ascertainment bias. Study strengths include adjustment for
potential confounders, use of a representative large sample,
and robustness of findings. Our study advances the knowledge
regarding correlates of hypothyroidism and the comorbidity
load in gout in the elderly.
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