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ABSTRACT. Objective. The relationship between self-reported quality of life and disability and disease severity
was evaluated in subjects with treatment-failure gout (n = 110) in a prospective, 52-week, observa-
tional study.
Methods. Subjects had symptomatic crystal-proven gout of at least 2 years’ duration and intolerance
or refractoriness to conventional urate-lowering therapy. Serum uric acid (sUA) concentration,
swollen and tender joint counts, frequency and severity of gout flares, tophus assessments, comor-
bidities, and patient-reported outcomes data [Medical Outcomes Study Short Form-36 (SF-36),
Health Assessment Questionnaire-Damage Index] were collected. Analyses included correlations of
patient-reported outcomes with clinical variables and changes in clinical status.
Results. Mean age of study subjects was 59 years. Mean scores on SF-36 physical functioning sub-
scales were 34.2–46.8, analogous to persons aged ≥ 75 years in the general population. Subjects
with more severe gout at baseline had worse health-related quality of life (HRQOL) in all areas (p <
0.02 for all measures), compared to patients with mild-moderate disease. Number of flares reported
in past year, number of tender joints, swollen joints, and tophi correlated significantly with some or
all HRQOL and disability measures. sUA was not significantly correlated with any HRQOL or dis-
ability measure. Subjects with comorbidities experienced worse physical, but not mental, functioning.
Conclusion. Severe gout is associated with poor HRQOL and disability, especially for patients who
experience more gout flares and have a greater number of involved joints. Subject perceptions of
gout-related functioning and pain severity appear to be highly sensitive indicators of HRQOL and
disability. (J Rheumatol First Releaase April 1 2009; doi:10.3899/jrheum.071229)
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Gout is estimated to affect 3 to 6 million persons in the
United States. Worldwide, gout is one of the most prevalent
rheumatic conditions and it is the most common inflamma-
tory arthritis in men1. Hyperuricemia or serum urate (sUA)
concentration exceeding the solubility of urate in extracellu-
lar fluids (6.8 mg/dl) is a cardinal pathogenetic factor in
gout2. Management of recurrent or progressive gout aims at
reducing and maintaining sUA in a subsaturating range,
usually < 6.0 mg/dl, a goal frequently requiring a urate-low-
ering agent, such as allopurinol or probenecid. Longterm
maintenance of sUA in this range demonstrably reduces the
frequency of gout flares and the size and number of tophi3.

Progression of gout to a chronic deforming and/or dis-
abling disease is often a consequence of treatment refrac-
toriness or treatment failure, such as may occur among
patients intolerant of currently available urate-lowering
agents or with medical comorbidities limiting the extent of
their use; patients who do not or cannot adhere to prescribed
urate-lowering therapy (ULT), or receive inadequate ULT;
or organ transplant recipients whose therapy to prevent graft
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rejection promotes hyperuricemia and limits the safety of
urate-lowering agents. Elderly persons, especially women,
are also at high risk for chronic progressive gout because the
diagnosis is often not considered until late in the course of
the disease4. A patient is considered to have treatment-fail-
ure gout when the disease is active and uric acid cannot be
controlled by conventional urate-lowering agents either
because of allergy or because the patient’s medically maxi-
mally tolerated dosage is insufficiently effective. The renal
compromise that is frequently seen late in uncontrolled gout
is a common dose-limiting factor undermining effective
ULT5.

To date, there has been no evaluation of the health-relat-
ed quality of life (HROQL) or disability of patients with
treatment-failure gout. In part, the paucity of data in this
area may be explained by the high frequency of comorbidi-
ties among gout patients, particularly cardiovascular and
chronic kidney diseases and the components of the metabol-
ic syndrome. In the face of other significant disorders, it is
often difficult to attribute disability or diminished lifestyle
to gout. However, severe chronic gout may have a major
influence on patient health-related quality of life due to the
frequency and severity of episodes, the recurrent pain, and
the disfigurement associated with this condition. These
symptoms may affect the patient’s emotional and social as
well as physical functioning, and result in significant dis-
ability. Factors that contribute to overall HRQOL can
include not only those directly related to gout symptoms, but
also those related to disease complications and adverse
effects of gout treatment.

Our objectives, therefore, were to assess quality of life
and disability in a group of subjects with treatment-failure
gout and to evaluate the relationship between patient per-
ceptions of their quality of life and disability and gout sever-
ity or manifestations over time. The analyses conducted for
this study were intended to be exploratory, in order to deter-
mine how treatment-failure gout affects patient functioning,
and to identify specific factors that may be used to assess
efficacy of treatment for these patients in future clinical
studies.

MATERIALS AND METHODS
Study design. Subjects were evaluated in a multicenter prospective obser-
vational study conducted at academic and private rheumatology practices in
the United States. Symptomatic gout was defined by any of the following
characteristics: multiple (> 3 per year), recurrent self-reported flares;
chronic synovitis or arthropathy; presence of tophi (confirmed by examina-
tion or the presence of typical erosions on radiograph); or uric acid
nephrolithiasis or nephropathy. All eligible subjects were aged 18 years or
older and had treatment-failure gout, as defined by the following criteria:
(1) symptomatic crystal-proven gout of at least 2 years’ duration; and (2)
intolerance or refractoriness to conventional ULT, indicated by sUA > 6.0
mg/dl6,7. Study entry also required confirmation of the diagnosis of gout by
demonstration of monosodium urate crystals by polarized light microscopy
of joint or tophus aspirates prior to or at the time of enrollment; subjects
were to be evaluated every 2 months over the course of 1 year from enroll-

ment. Between followup visits, subjects completed and returned gout
symptom diaries, which were reviewed by the investigators at the succeed-
ing visit.

Measures. A physical examination was performed at each visit, and sub-
jects completed 2 questionnaires, the Medical Outcomes Study Short
Form-36 (SF-36; Version 1)8 and the Health Assessment Questionnaire-
Disability Index (HAQ-DI) survey9. The SF-36 consists of 8 subscales eval-
uating bodily pain (BP), general health (GH), mental health (MH), physi-
cal functioning (PF), role-emotional functioning (RE), role-physical func-
tioning (RP), social functioning (SF), and vitality (VT). Additionally, 2
summary measures of physical (physical component score; PCS) and men-
tal (MCS) functioning can be calculated using weighted averages of the 8
subscales. The HAQ-DI consists of 20 questions in 8 areas of functioning,
including activities of daily living, usual activities, and mobility. Subjects
also performed a global assessment of gout impact, using disease-specific
modifications of the HAQ pain and patient global health 10-cm visual ana-
log scale (VAS) measures, where 0 = best outcome and 10 = worst out-
come. Examining physicians also performed a global assessment of gout
impact, using the latter measure and metric.

The instruments employed have been evaluated in this study population
for internal consistency, test-retest reliability, and validity (unpublished
data). The internal consistency reliability for both instruments was good:
alpha scores ranged from 0.75 to 0.97 for the SF-36 subscales, and
0.95–0.97 for the HAQ-DI. Spearman correlations and intraclass correla-
tion coefficients (ICC) were used to estimate test-retest reliability for the
SF-36 subscales and summary scores, and ranged from 0.40 to 0.90.
HAQ-DI scores were also strongly associated across time, with correlations
and ICC ranging from 0.83 and 0.84. Construct and discriminant validity,
assessed by correlating SF-36 subscales and the HAQ-DI scores with vari-
ous clinical indicators, showed all correlations to be in the expected direc-
tion, with expected strength of associations between measures. The
HAQ-DI has also recently been independently validated for use in Mexican
patients with gout using methods similar to those employed for this US
study population10, with comparable results.

Subjects completed diaries of their gout-related health covering the
period between each bimonthly visit. Information contained in the diaries
included incidence, dates, duration, and severity of flares; joint(s) affected;
medications (both prescribed and over the counter); and whether the gout
attack necessitated a medical office contact or visit.

Analysis. While descriptive information is provided for the entire study
population (n = 110), the inferential analysis is restricted to subjects (n =
95) whose outcomes were obtained during the first 4 months (baseline
through followup Visit 2) due to significant attrition of subjects after this
time. Descriptive data included the mean, SD, and range values, as well as
frequencies and distributions for all patient clinical and demographic char-
acteristics. The association of clinical variables and changes in clinical sta-
tus to patient HRQOL was evaluated using Spearman correlations and
ANOVA, with Scheffe post-hoc comparisons. SAS statistical software, ver-
sion 9.1 (SAS Institute Inc., Cary, NC, USA), was used to conduct all
analyses. All statistical tests used a significance alpha level of 0.05.

RESULTS
Overall, 110 subjects were enrolled. Fifty-two subjects
(47.3%) completed all followup assessments. Of those sub-
jects who discontinued, 9 (8.2%) withdrew their consent, 6
(5.5%) were noncompliant, 5 (4.6%) were lost to followup,
and 4 (3.6%) died. Another 23 (21%) did not complete all
intended visits because the study was discontinued pre-
maturely by the sponsor for cost reasons, and 10 subjects
(9%) were excluded due to a high percentage of missing
data. Ninety-five patients (86% of all enrollees) completed
the 4-month assessment.
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No significant demographic differences between study
completers and noncompleters were observed, nor were
there any significant differences between these groups
regarding duration of disease, baseline mean sUA level,
number of flares reported in the year prior to study entry, or
number of subjects reporting tophi in the year preceding
study entry.

The mean interval between confirmation of the diagnosis
and study entry was 6.9 years (SD 8.2), indicating that most
patients had experienced a prolonged period of time since
crystal diagnosis. Review of prestudy use of gout-related
therapies indicated that most patients had received multiple
gout medications over time and more than one ULT. Most
subjects (75%) had been or were being treated with
colchicine or colchicine and allopurinol (68%). Another
10% of subjects had been or were treated with probenecid or
sulfinpyrazone. Use of antiinflammatory medications was
also common: 21% of subjects were treated with
indomethacin, 19% ibuprofen, and 28% cyclooxygenase-2
selective inhibitors. Twenty-seven percent of subjects
reported use of a variety of other nonsteroidal antiinflam-
matory drugs. It was not possible to discriminate between
prophylactic and nonprophylactic medication use.

Subjects not completing the study reported more baseline
joint pain and swelling than subjects remaining on-study.
Mean number of swollen joints was 9.9 (SD 10.3) and 5.4
(SD 6.7) for study noncompleters and completers, respec-
tively (p < 0.02). Mean number of tender joints was 8.7 (SD
9.6) for noncompleters and 4.8 (SD 7.1) for study com-
pleters (p < 0.03).

Subjects’ demographic and clinical characteristics for the
entire sample are presented in Table 1. The great majority of
subjects were male (90%), and almost 70% were non-
Hispanic whites. Subjects ranged in age from just under 28
to almost 90 years (mean 59). Mean baseline sUA was 7.8
mg/dl, but several subjects had sUA levels < 6.0. While all
participants were considered to have treatment-failure gout,
a wide range of clinical expression was observed. For exam-
ple, although clinicians reported that almost all subjects
(98%) had experienced an acute gout attack in the year prior
to the study, the self-reported average monthly rate of flares
over this time varied widely, between none and 2.9.

Almost all subjects (87%) had other comorbid conditions,
typically metabolic and cardiovascular disorders. The most
common comorbidities included hypertension (71%),
osteoarthritis (42%), and kidney disease (44%). Most subjects
(75%) had more than one comorbid condition; exclusive of
gout, the average number of comorbid illnesses was 3.

Quality of life. Overall, physical function in these subjects
with gout with treatment failure was more impaired than
mental health or social activities. Compared with the gener-
al US adult population8, the mean SF-36 subscale scores
were considerably lower, except for the mental health and
MCS summary scales (Figure 1).

The mean score of subjects on the physical function sub-
scale was 46.8 (SD 30.2); the mean role-physical score was
35.0 (SD 41.1) and the mean score on the summary PCS
measure was 34.2 (SD 11). Despite the relative youth of the
study population (over half were under age 60 yrs), subject
scores were much lower than those of the general US adult
male population of similar age (ages 55–64) and are more
comparable to scores in the US population for people 75
years of age and over (Figure 1). Within the study popula-
tion, significant age-related differences in SF-36 mental
health (MH and MCS scores) were observed, with the old-
est subjects (ages ≥ 70 yrs) reporting better mental health
functioning (F = 1.68, p < 0.02). Older subjects also report-
ed significantly better vitality than younger subjects (F =
3.04, p < 0.04). No other significant age-related differences
in HRQOL or disability were observed.

Mean HAQ-DI score at baseline was 1.0, indicating mod-
erate physical disability (possible score range 0–3, 3 indi-
cating most disabled). Item-level responses to the HAQ-DI
ranged from a mean of 0.7 for eating to a mean of 1.2 for
ability to walk and to perform basic hygiene tasks (data not
shown). There was no significant difference between age
groups in HAQ-DI scores overall.

Relationship of demographic, biochemical, and clinical
indicators to HRQOL and disability.Associations of several
baseline laboratory and clinical indicators to HRQOL and
disability were evaluated. Serum uric acid level was not sig-
nificantly correlated with any SF-36 subscale, or with the
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Table 1. Baseline demographic and clinical characteristics of patients with
treatment-failure gout (n = 110).

Characteristic

Age, mean (SD) yrs 59 (13.2)
Male, n (%) 90 (81.8)
Race, n (%)
White, non-Hispanic 75 (68.2)
Black, non-Hispanic 22 (20.0)
Other 13 (11.8)
Duration of disease > 5 yrs, n (%) 38 (34.5)
Mean serum uric level, mg/dl (SD) 7.81 (2.0)
Mean creatinine level, mg/dl (SD) 1.56 (0.8)
Mean rate of gout attacks (flares) per month, past year (SD) 0.6 (0.65)
No. of patients with tophi, past year, n (%) 77 (70.0)
No. of patients with joint pain, past year, n (%) 79 (71.8)
Mean no. of painful joints, past year (SD) 8.87 (8.6)
No. of patients with swollen joints, past year, n (%) 93 (84.6)
Mean no. of swollen joints, past year (SD) 8.6 (8.7)
No. of patients with comorbid conditions, n (%)
Hypertension 78 (71.0)
Renal disorders, defined by estimated creatinine clearance 48 (43.6)
Osteoarthritis 46 (41.8)
Cardiovascular disorders 17 (15.0)
Diabetes 15 (14.0)
Liver disorders 8 (7.3)
Neoplasms 3 (2.7)
Other conditions 43 (3.9)
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HAQ-DI. The number of acute attacks per year was signifi-
cantly associated with all HRQOL and disability measures,
however, indicating worse functioning with higher flare
rates. The number of tender joints was also significantly cor-
related with all HRQOL and disability measures. Number of
swollen joints at baseline was significantly associated with
the SF-36 bodily pain score, as well as the physical func-
tioning, role-physical, social functioning, and PCS scores.
This variable was also significantly related to the HAQ-DI

score. Presence of tophi at baseline was significantly associ-
ated with worse SF-36 bodily pain, general health, role-
physical, social functioning, vitality, and PCS subscales, but
was not highly correlated with the HAQ-DI. Table 2 sum-
marizes correlations between clinical measures, HRQOL,
and disability.

Compared with subjects who experienced no gout attacks
between visits or to those whose rate of flares was
unchanged, subjects experiencing an increase in flare rates

4 The Journal of Rheumatology 2009; 36:5; doi:10.3899/jrheum.071229

Figure 1. Comparison of mean SF-36 scores for the general US population aged ≥ 75 years, the US male population aged 55–64,
and patients with treatment-failure gout (mean age 59 yrs, n = 110).

Table 2. Correlations between baseline clinical measures of gout severity, SF-36 subscales, and the HAQ-DI†.

Subscale Presence of No. of Swollen No. of Painful No. of Flares, Serum Uric Disease Duration
Tophi Joints Joints Past year Acid Level

Correlation Correlation Correlation Correlation Correlation Correlation

Bodily pain 0.190* –0.348*** –0.624*** –0.547*** –0.027 –0.009
General health 0.402*** –0.192 –0.393** –0.302** –0.116 –0.023
Mental health 0.118 –0.188 –0.457*** –0.296** 0.019 0.140
Physical functioning 0.163 –0.286** 0.483*** –0.239* –0.060 0.005
Role-emotional 0.084 –0.160 –0.413*** –0.353*** 0.073 0.015
Role-physical 0.202* –0.325** –0.562*** –0.444*** –0.027 0.003
Social functioning 0.196* –0.304** –0.591*** –0.379*** 0.078 0.015
Vitality 0.191* –0.197 –0.480*** –0.295** –0.132 0.141
PCS 0.277** –0.334** –0.544*** –0.369** –0.105 –0.015
MCS 0.077 –0.139 –0.436*** –0.321** –0.001 0.087
HAQ-DI –0.178 0.443*** 0.650** 0.278 0.125 –0.014

† SF-36 subscale score range 0–100, higher score = better functioning. HAQ-DI score range: 0–3, higher score = worse functioning. * p ≤ 0.05, ** p < 0.01,
*** p ≤ 0.001. PCS: physical component summary score; MCS: mental component summary score.
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during these intervals reported considerably worse function-
ing and disability over time. As indicated by mean SF-36
summary or subscale scores (Figure 2), over the 4-month
period between the first and third followup visits, the SF-36
scores of subjects who experienced an increase in flare rates
decreased in all domains except physical functioning and
general health. There were no substantial changes to
HAQ-DI scores associated with change in flares, however
(data not shown). Subjects who experienced no flares or no
change in flare rate over the time period did not report any
substantive difference in HRQOL.

Subjects with cardiovascular conditions reported worse
physical functioning than subjects without cardiovascular
problems [mean 32.7 (SD 24.1) vs mean 48.6 (SD 30.7); p
< 0.03]. Hypertensive subjects did not differ from those
without hypertension, except with regard to mental health,
where they had significantly better mean functioning levels
than nonhypertensive subjects [mean SF-36 MH score 73.2
(SD 20.1) vs mean 61.2 (SD 22.4); p < 0.04]. There were no
significant differences in HRQOL or disability outcomes for
diabetics, subjects with renal conditions, or those with
osteoarthritis, compared to subjects without this condition.

The contribution of comorbid conditions to HRQOL and
disability was also evaluated by comparing the SF-36 and
HAQ-DI scores for patients with one or more comorbid con-
ditions to the SF-36 and HAQ-DI scores for subjects with
gout only. Patients were grouped by number of comorbid
conditions (none, 1–2, 3–4, and ≥ 5 comorbidities). Subjects
with comorbid conditions experienced worse HRQOL in
terms of PF, RP, BP, and SF scores compared to those with

no comorbid conditions, although no significant differences
between subgroups based upon number of comorbidities
was observed. Compared to subjects with gout only, those
with one or more comorbid conditions also experienced
greater disability, as measured by mean HAQ-DI score. This
relationship was not linear; subjects with 3–4 comorbidities
in addition to gout reported the highest level of disability,
those with ≥ 5 comorbidities had the next-highest mean
HAQ-DI scores. There were no significant differences in
HAQ-DI score by number of comorbid conditions, however.

Subjects’ gout-related pain and global assessment scores
ranged from 0 to 10, and the physician gout-related global
assessment ranged from 0 to 9.75 at baseline. Subjects were
categorized according to their reported levels of pain or
functional difficulty as mild (0–3.25), moderate (3.5–6.5),
or severe (6.75–10). Overall, at baseline, 50 subjects rated
their pain as mild, 32 as moderate, and 24 as severe. Scores
were similar for subject global assessment (n = 56 mild, 30
moderate, and 20 severe) and physician global assessment
(n = 57 mild, 30 moderate, and 21 very poor). One-way
ANOVA comparisons of mean SF-36 subscale and HAQ-DI
scores by severity groups revealed significant differences
between these groups, with more severe decrements in gout-
related functioning and higher gout pain levels correspon-
ding to worse HRQOL and disability on all measures.
Differences between groups were significant for both sub-
ject-reported pain and subject global assessment. However,
differences in physician global assessment were not signifi-
cant for any of the mental or emotional function measures
(Table 3).

5Becker, et al: Gout HRQOL and disability

Figure 2. Mean change in SF-36 subscale scores by gout flare status over a 4-month time period (followup visits 2–4). PF: phys-
ical functioning, RP: role-physical functioning, BP: bodily pain, GH:general health, VT: vitality, RE: role-emotional functioning,
SF: social functioning, MH: mental health, PCS: physical component score, MCS: mental component score.
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DISCUSSION
Our results provide evidence that symptomatic treatment-
failure gout has a significant effect on patient HRQOL and
disability, especially in the realm of physical functioning.
The average age of subjects in our study was under 60 years,
but these subjects had mean SF-36 scores that were analo-
gous to those of healthy individuals age 75 years and older.
While comorbid conditions contributed to these results,
HRQOL scores were substantially lower than for the nor-
mative US adult male population, even for subjects who did
not have any other illness. While normative age data are not
available for the HAQ-DI, the consensus is that scores < 1
indicate mild disability, scores 1–2 denote moderate disabil-
ity, and scores ≥ 2 signify severe disability11. The mean
baseline HAQ-DI of 1.0 thus indicated that subjects experi-
enced a moderate degree of disability overall. However,
HAQ scores were higher (indicating more disability) for
patients with greater disease severity, as indicated by an
increase in flares over time, as well as baseline number of
painful or swollen joints, presence of tophi, and number of
flares in the year prior to enrollment into the study. These
findings suggest that, even in a population defined as suffer-
ing from severe gout, there are significant differences in
physical disability. It is interesting that a recent study12 of
patients with gout (not defined as having treatment-failure
gout) found similar associations with clinical variables,
although average HAQ-DI scores were lower than those
observed in our study; such a finding of less disability might
be expected if the patients studied had less severe disease or
fewer chronic symptoms than the patients studied here.

Our results also show differences in the strength of asso-
ciation between various clinical severity measures and

HRQOL. Some clinical characteristics, such as number of
recent flares and number of painful or swollen joints, were
significantly correlated with all or most of the SF-36 sub-
scales and the HAQ-DI. A worsening of flare activity over
time was also clearly associated with worsening on all but 2
indices of the SF-36 measure (physical functioning and gen-
eral health), including decrements in mental health func-
tioning.

While hyperuricemia is regarded as a primary risk factor
in the pathogenesis of gout1, there is little to suggest that
sUA is a direct clinical severity indicator, and, indeed, sUA
was not significantly related to any HRQOL or disability
measure. This is not a unique finding; similar results were
observed in a validation study of a gout-specific HRQOL
measure, where no differences in SF-36 scores by sUA
measures were noted12. Any relationship between sUA and
HRQOL is likely to be mediated by clinical indicators of
severe disease, such as presence of tophi, flare frequency, or
number of tender, swollen joints. Mediated relationships are
defined as those where one variable explains how or why
another variable affects an outcome13. In such relationships,
the mediated variable (in this case, sUA) precedes and is sig-
nificantly related to the mediator variable (e.g., tophi, flare
frequency, etc.). While the relationship between the media-
tor and the outcome is significant, the association between
the mediated and outcome variables is not. This does,
indeed, appear to be the case here; sUA was correlated
strongly with other clinical outcomes (data not shown), but
no significant direct association was observed between sUA
and the HRQOL outcomes. Presence of tophi, number of
flares, and swollen or tender joints, however, were all sig-
nificantly associated with HRQOL. As Kraemer and col-

6 The Journal of Rheumatology 2009; 36:5; doi:10.3899/jrheum.071229

Table 3. Differences in mean baseline SF-36 and HAQ-DI scores by severity of pain and functional status, as evaluated by gout subjects and physicians*.

Severity Group BP GH MH PF RE RP SF VT MCS PCS HAQ-DI

Gout-related pain
Mild 57.8 55.4 73.9 58.3 75.7 59.2 77.0 5.9 51.4 39.2 0.58
Moderate 42.8 49.6 75.3 42.1 57.0 22.7 65.6 49.6 51.3 30.5 1.1
Severe 22.1 35.1 58.2 29.8 27.8 4.2 38.5 37.4 41.2 25.1 1.57
p < 0.0001 < 0.002 0.003 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.02 0.0008 < 0.0001 < 0.0001

Patient-assessed gout-related functioning
Mild 53.8 56.0 74.0 56.6 73.3 53.6 75.0 51.8 51.3 37.6 0.67
Moderate 44.4 50.3 75.7 47.0 58.3 22.5 65.4 49.1 50.7 32.0 1.02
Severe 22.1 28.0 54.2 20.0 20.0 5.0 35.6 35.4 39.4 23.4 1.7
p < 0.0001 < 0.0001 0.0003 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.009 0.0002 < 0.0001 < 0.0001

Physician-assessed gout-related functioning
Mild 52.1 57.2 72.2 55.9 65.4 48.2 73.9 51.9 50.1 37.7 0.66
Moderate 43.0 45.4 73.5 41.1 57.1 26.7 62.9 47.1 50.1 30.5 1.04
Severe 27.1 29.1 61.8 29.8 41.7 12.5 40.6 37.0 43.4 24.3 1.72
p 0.0003 < 0.0001 0.11 0.001 0.13 0.001 < 0.0001 0.02 0.08 < 0.0001 < 0.0001

* Severity categories are based upon responses to 10-cm visual analog scale (VAS) for gout-related pain (0 = no pain, 10 = worst possible pain),
patient-assessed gout-related functioning (0 = very well, 10 = very poor), and physician assessed gout-related functioning (0 = very good, 10 = very bad). For
each measure, VAS scores were categorized into mild = 0–3.25, moderate = 3.5–6.5, and severe = 6.75–10. BP: bodily pain, GH: general health, MH: men-
tal health, PF: physical functioning, RE: role-emotional functioning, RP: role-physical functioning, SF: social functioning, VT: vitality, MCS: mental com-
ponent summary score, PCS: physical component summary score.
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leagues observed, “All causal factors are risk factors, but not
all risk factors are causal”13. In our study, it appears that,
while sUA is a risk factor for gout and thereby changes in
HRQOL, it is not a causal factor for these outcomes.

Subjects’ perceptions of their overall gout-related pain
and functioning were highly correlated to HRQOL and dis-
ability. Our results showed a clear relationship between sub-
ject-rated level of severity on these measures and all
HRQOL and disability indices. While physician global
assessment was also correlated with HRQOL and disability,
the associations were not as strong or consistent as those
observed for subject assessments. This is a compelling argu-
ment for the inclusion of subject-reported outcomes meas-
ures in treatment-effectiveness research.

While the number of comorbid conditions had an influ-
ence on HRQOL, especially on dimensions of physical
functioning, there were no statistically significant differ-
ences between SF-36 and HAQ-DI scores for patients with
and without comorbid conditions, or for those with multiple
comorbid conditions. This result was based upon a simple
count of other conditions, however, and did not take severi-
ty of comorbid illnesses into account; the strength of the
observed associations might well have been stronger had
this parameter been factored into the analysis14. Age had
less of an effect on HRQOL and disability. The only areas
where significant associations were found between HRQOL
and age were in the mental health, MCS, and vitality
subscales, where older patients reported better functioning
than younger participants. Age has often been observed to be
positively correlated to SF-36 mental health subscales, in both
condition-specific populations15 and general populations16.

The major strength of our study was the ability to corre-
late HRQOL and disability measures with a variety of clin-
ical indicators as well as with patient and clinician percep-
tions of overall pain and functioning related to gout. This
enabled the evaluation of SF-36 and HAQ-DI results within
a rich context of clinical and patient information. Such data
will be useful in designing clinical trials and other studies of
treatment effectiveness now that the variables most likely to
yield significant differences between treatment groups are
better understood. However, the small sample size and sig-
nificant study attrition limited the types of analyses that
could be performed and shortened the followup period that
could be evaluated.

It may be argued that the compromised quality of life and
level of disability displayed by these subjects with treat-
ment-failure gout was largely, or in part, due to the comor-
bidities common in these subjects. Although this may be the
case, the correlations of HRQOL and disability measures
with a variety of clinical gout indicators suggest a substan-
tial role for gout in these functional impairments. Moreover,
establishment of such correlations offers the opportunity to
assess the functional benefits that may occur when addition-
al urate-lowering agents, now in development, are approved

for treatment-failure gout. That is, if the improved clinical
outcomes (flare reduction, tophus resolution, reduction in
tender and swollen joint counts) associated with longterm
urate-lowering by these agents are paralleled by improved
HRQOL and reduced disability, it follows that gout is a sig-
nificant contributor to functional impairment, even in the
presence of comorbidities. Such a finding would justify and
even mandate aggressive management of gout.

The influence of gout on patient HRQOL and function-
ing is increasingly recognized17. As such, the importance of
evaluating these patient-centered outcomes has been noted
by clinical and professional groups, and the development or
validation of existing instruments for this purpose is now a
priority18,19. Severe treatment-failure gout is a debilitating
condition that affects patient functioning and well-being.
Some clinical severity indices appear to be more sensitive to
differences or changes in HRQOL than others, and may
therefore be important to consider when designing clinical
trials or effectiveness studies. The results of our study are
limited by a small sample size and require confirmation in
larger patient populations.
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