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Patients with Gout Treated with Conventional 
Urate-lowering Therapy: Association with Disease
Control, Health-related Quality of Life, and Work
Productivity
Robert Wood, Steve Fermer, Sulabha Ramachandran, Scott Baumgartner, and Robert Morlock

ABSTRACT. Objective. Implications of inadequate gout control were assessed through health-related quality of life
(HRQOL) and work productivity of patients with gout adequately controlled while taking conventional
urate-lowering therapy (ULT) for ≥ 3 months vs those whose gout was inadequately controlled. 
Methods. Retrospective data were drawn from the Adelphi Disease Specific Programme (DSP), a
cross-sectional survey of patients with gout in France, Germany, the United Kingdom, and the United
States. Patients completed these questionnaires: EQ-5D (3L), Patient Reported Outcomes
Measurement Information System (PROMIS) Health Assessment Questionnaire (HAQ), and Work
Productivity and Activity Impairment. Inadequate control was defined as the most recent serum uric
acid (SUA) level > 6 mg/dl (> 360 µmol/l) or ≥ 2 flares in the last 12 months; adequate control as
SUA level ≤ 6 mg/dl (≤ 360 µmol/l) and 0 flares. Appropriate statistical tests were used to assess
differences between groups. 
Results. There were 836 (69%) inadequately and 368 (31%) adequately controlled gout cases. Mean
age was 61 and 63 years and duration of current ULT was 32 and 57 months, respectively. Patients
experiencing inadequate control reported significantly worse functioning and HRQOL, as measured
by the EQ-5D (0.790 vs 0.877; difference: –0.087; p < 0.001) and PROMIS HAQ (13.21 vs 6.91;
difference: 6.30; p < 0.001) scales. Productivity was also more impaired (work time missed: 4.5% vs
1.3%; impairment while working: 19.1% vs 5.2%; overall work impairment: 20.4% vs 5.6%; activity
impairment: 20.3% vs 5.3%; all p < 0.001).
Conclusion. Less than one-third of patients had gout that was adequately controlled. Those experi-
encing inadequately controlled gout reported significantly worse functioning, quality of life, and work
productivity. Gout treatment strategies to improve disease control may lead to improvements in
HRQOL and productivity. (First Release April 1 2016; J Rheumatol 2016;43:1897–903; doi:10.3899/
jrheum.151199)
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Gout, the most common form of inflammatory arthritis1, is
caused by hyperuricemia [typically defined as serum uric
acid (SUA) > 6.8 mg/dl (408 µmol/l)]. The amount of uric
acid in the body depends on endogenous synthesis, dietary
intake of purines, and excretion. While diet and overpro-
duction of uric acid may contribute to hyperuricemia (10%),
it is usually because of inefficient uric acid excretion (90%)2.
Some individuals may have both an overproduction and an

inefficient excretion of uric acid3. Longterm hyperuricemia
can lead to urate crystal deposition disease, with deposits of
monosodium urate crystals in musculoskeletal structures and
other tissues, causing chronic inflammation, acute gout flares,
and potentially chronic arthritis with joint damage and disfig-
uring tophi4. Both hyperuricemia and gout are associated
with comorbidities such as hypertension, cardiovascular
disease, kidney disease, and metabolic syndrome, including
diabetes5. 

In addition to causing pain, disability, and diminished
quality of life, poorly controlled gout is associated with
significantly higher healthcare costs and losses in produc-
tivity6,7,8,9. Recently, annual medical care costs for gout in
the United States were conservatively estimated to exceed $6
billion in direct and indirect costs based on then-available
prevalence data1.

The longterm treatment goal for gout is to reduce SUA
levels to < 6 mg/dl (< 360 µmol/l) to prevent new crystal
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formation and dissolve existing crystals10. However, patients
treated with conventional urate-lowering therapy (ULT) often
have gout that is inadequately controlled11. As a result of
frequent suboptimal treatment as well as excruciating 
pain, chronic arthropathy, and associated comorbidities,
health-related quality of life (HRQOL) is impaired in patients
with gout12. Patients with gout are also less productive at
work, experience activity limitations, and use more
healthcare resources than people without gout13,14,15.

Treatment guidelines and strategies for chronic diseases
such as gout are often based on results from randomized
controlled trials. However, these results may have limited
relevance to real-world clinical practice because of the
inclusion/exclusion criteria for patients included in trials.
Noninterventional observational studies, with their wider
patient base, may overcome some of the inherent challenges
to generalizing the results from randomized trials and may
provide a link from such trials to real-world clinical practice.
However, these types of longitudinal studies do not effec-
tively identify the attitudes and expectations that motivate
patients to seek treatment and physicians to prescribe
treatment. We used a cross-sectional analysis of physi-
cian-recorded demographic and clinical data to assess
HRQOL, work productivity, and activity limitations of
patients with gout that was inadequately controlled with
conventional ULT for ≥ 3 months compared with gout that
was adequately controlled.

MATERIALS AND METHODS
Study design and population. This was a cross-sectional, retrospective
analysis of data obtained from the Adelphi Real World (Macclesfield,
Cheshire, UK) Disease Specific Program (DSP) for gout, a multinational,
real-world survey of patients with gout who consulted practicing rheuma-
tologists and primary care physicians. The DSP was designed to collect a
cross-section of data that reflect patient attitudes and associated physician
treatment practices16. Physicians in France, Germany, the United Kingdom,
and the United States were randomly selected by members of a local research
agency from the public lists of healthcare professionals and were screened
for eligibility based on whether they were licensed physicians between 1975
and 2010, and actively managing 10 or more patients with gout per month.
Each physician was asked to recruit 8 consecutive patients presenting with
gout in his/her office. Included patients had a diagnosis of gout, had
completed patient-reported data, and had to have been taking conventional
ULT for ≥ 3 months.
Data collection. In addition to in-depth interviews with each participating
physician, physician workload questionnaires were collected that
documented the number of gout or other patients on 5 consecutive days.
Physicians also submitted an extensive patient record form for each patient
that included the most recent SUA level and the number of flares in the
previous 12 months. It also included whether the patient had any cardiovas-
cular, autoimmune, gastrointestinal, renal, or other concomitant conditions.
Patients were asked to complete a patient self-completion record containing
the EQ-5D-3L and Patient Reported Outcomes Measurement Information
System (PROMIS) Health Assessment Questionnaire-Disability Index
(HAQ-DI) as well as the Work Productivity and Activity Impairment (WPAI)
questionnaire. Only employed patients could provide data on work
impairment, whereas all patients could provide data on activity impairment
and HRQOL. Patients with SUA levels > 6.0 mg/dl (> 360 µmol/l) or ≥ 2
flares were designated as having gout that was inadequately controlled; those

with SUA levels ≤ 6.0 mg/dl (≤ 360 µmol/l) and 0 flares were designated as
having gout that was adequately controlled. Patients with SUA ≤ 6.0 mg/dl
(≤ 360 µmol/l) and only 1 flare fell outside of these 2 defined groups and
were not included in the analysis. 

EQ-5D-3L is a generic multiattribute health state classification system
by which HRQOL is assessed in 5 dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression17,18. Each dimension is
evaluated using 3 levels: no problems, some problems, and severe problems.
Responses to these 5 dimensions are converted into 1 of 243 different EQ-5D
health state descriptions, which range from no problems on all 5 dimensions
(11111) to severe/extreme problems on all 5 dimensions (33333). The
scoring algorithm then converts the responses into a health utility specific
to the individual’s health state. In addition, a visual analog scale is used to
have the individual rate their health state on a scale from 0–100, with 0 being
the worst health state imaginable and 100 being the best health state imagin-
able. The PROMIS HAQ has 20 items in 8 categories (dressing and
grooming, hygiene, arising, reach, eating, grip, walking, common daily activ-
ities)19. The WPAI questionnaire consists of 6 questions: Q1, currently
employed; Q2, hours missed owing to health problems; Q3, hours missed
for other reasons; Q4, hours actually worked; Q5, degree that health affected
productivity while working (using a 0–10 Likert scale); Q6, degree that
health affected productivity in regular unpaid activities (0 to 10 Likert
scale)20. The recall period for Q2 to Q6 is 7 days. 

Results for the EQ-5D domains are presented as the percentage of patients
reporting no problem performing an activity, no pain or discomfort, no anxiety
or depression; or reporting some problems, pain or discomfort, anxiety or
depression; or reporting severe problems, extreme pain or discomfort, anxiety
or depression. P values represent the difference between patients with
controlled and uncontrolled gout across the 3 groups of each domain. Mean
summary scores and 95% CI are also presented, with lower scores indicating
greater problems. For the PROMIS HAQ domains that inquire about the ability
to perform an activity, results are presented as the sum of the percentage of
patients reporting little difficulty, some difficulty, or much difficulty
performing the activity, plus those unable to do the activity. Questions that
inquired whether a patient needed, for example, a cane/crutches/walker/wheel-
chair, etc., are presented as the percentage of patients who answered “yes.” P
values represent the difference between controlled and uncontrolled gout cases
across the 5 groups of difficulty (no, little, some, and much difficulty, and
unable to do the activity) or in the percentage of patients who answered “yes.”
The PROMIS HAQ scores were calculated as described, with higher scores
indicating greater difficulties21. Four main outcomes were generated from the
WPAI questionnaire (Appendix 1)15,16. Results of the Likert scale questions
are reported as mean plus 95% CI.
Statistical analysis.Any patients with missing values for a particular variable
were removed from all analyses where that variable was used. However,
those patients were still eligible for inclusion in other analyses. The base of
patients was expected to vary from 1 variable to another owing to imperfect
physician knowledge, patients not wishing to answer the question, etc.
Statistical differences between patients with uncontrolled and adequately
controlled gout were assessed using t-tests or Mann−Whitney tests for
continuous data and chi-squared or Fisher’s exact tests for categorical data,
depending on the distribution of the outcome variable and/or subgroup
variable. No adjustments for multiplicity were made because of the
exploratory nature of the analysis.

RESULTS
Patients. A total of 440 physicians were recruited from
France (83), Germany (78), the United Kingdom (82), and
the United States (197). Of the 1204 patients with gout
receiving ULT included in this analysis, 836 (69.4%) experi-
enced inadequate control, whereas only 368 (30.6%) had
adequate control while taking their current ULT (Table 1).
The time since diagnosis of gout was significantly less for
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patients with uncontrolled gout than for patients with
controlled gout (average 52 vs 74 months, p < 0.0001).
Although all patients, on average, were treated for more than
39 months with a ULT, the time of taking current ULT
therapy was less for patients with uncontrolled gout (32 vs
57 months, p < 0.0001). Current ULT for most patients was
allopurinol (76.6%), followed by febuxostat (21.7%) and
probenecid (2.2%). More patients with adequately controlled
gout than inadequately controlled gout were taking allo-
purinol (82.9% vs 73.8%, p < 0.001), while fewer were taking
febuxostat (16.3% vs 24.0%, p = 0.002), or probenecid (0.3%
vs 3.1%, p = 0.001). Sixty-three percent of patients had
cardiovascular disease, with no difference between the
groups. There also were no significant differences between
groups in the percentage of patients with gastrointestinal,
autoimmune, renal, or other comorbidities or in the
percentage of patients with tophi. Patients with the greatest
disease severity (i.e., inadequately controlled with tophi)
experienced on average 2.2 flares a year and were more likely
to have a cardiovascular condition (71.0% vs 62.0%, p =
0.040), an autoimmune condition (7.3% vs 3.4%, p = 0.034),
or a renal condition (37.0% vs 16.4%, p < 0.001) compared
with patients with adequately controlled gout and patients
with inadequately controlled gout without tophi, combined.
Overall, 43.3% of patients were employed, with no signifi-
cant difference between groups. 
HRQOL.A greater percentage of patients with inadequately
controlled gout than those with adequately controlled gout

had problems performing the activities (mobility, self-care,
and usual activities) of the EQ-5D domains, and more also
had pain/discomfort and anxiety/depression (Figure 1A). The
most prevalent problem was “pain/discomfort” while the
least prevalent was “self-care.” Significantly more patients
with inadequately controlled gout had the problems than did
patients with adequately controlled gout for all domains (p <
0.0001 for each), while the total EQ-5D utility score was also
significantly lower for patients with inadequately controlled
gout (difference: –0.087; p < 0.001; Table 2). When patients
were asked to rate how good or bad their health was today
on a scale of 0 to 100, patients with inadequately controlled
gout rated themselves lower [mean (95% CI), 69.2
(67.8–70.5)] than did patients with adequately controlled gout
[78.1 (76.3–79.9); p < 0.001]. 

Patients who had inadequately controlled gout also had
significantly more difficulty performing most of the activities
of the PROMIS HAQ domains (Table 3). The 2 exceptions
where there was no difference between the groups were the
need for a buttonhook/zipper pull/gadget or help to get
dressed and the need for a long-handled appliance or help to
reach something. The PROMIS HAQ score was significantly
worse for patients with inadequately controlled gout
compared with patients with adequately controlled gout
(difference 6.302; p < 0.001; Figure 1B).
Work productivity and activity impairment. Overall, patients
missed an average of 3.6% of their work time because of
gout. Patients with inadequately controlled gout missed
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Table 1. Baseline patient characteristics. 

Characteristic All Patients, N = 1204 Patients with Inadequately Patients with Adequately 
Controlled Gout, n = 836 Controlled Gout, n = 368 p 

Age, yrs, mean (SD) 61.9 (12.3) 61.3 (12.7) 63.4 (11.4) 0.0048
Male, n (%) 986 (81.9) 685 (81.9) 301 (81.8) 1
Time since diagnosis, months, mean (SD) 58.7 (60.3) 52.1 (57.4) 73.9 (64.0) < 0.0001
Time receiving current therapy, months, 

mean (SD) 39.9 (49.5) 32.2 (44.4) 57.4 (55.8) < 0.0001
Current therapy, n (%) 

Allopurinol 922 (76.6) 617 (73.8) 305 (82.9) 0.0005
Febuxostat 261 (21.7) 201 (24.0) 60 (16.3) 0.0024
Probenecid 27 (2.2) 26 (3.1) 1 (0.3) 0.0011
Other* 10 (0.8) 8 (1.0) 2 (0.5) 0.732

Comorbid conditions, n (%)
≥ 1 cardiovascular 759 (63.0) 527 (63.0) 232 (63.0) 1
≥ 1 gastrointestinal 193 (16.0) 140 (16.8) 53 (14.4) 0.348
≥ 1 auto-immune 46 (3.8) 29 (3.5) 17 (4.6) 0.332
≥ 1 renal 226 (18.8) 161 (19.3) 65 (17.7) 0.575
≥ 1 other 479 (39.8) 322 (38.5) 157 (42.7) 0.180

Tophi, yes, n (%) 191 (15.9) 138 (16.5) 53 (14.4) 0.392
Compliance, yes, n (%)

Physician-reported 1048 (87.0) 698 (83.5) 350 (95.1) < 0.0001
Patient-reported 1084 (94.0) 751 (93.2) 333 (96.0) 0.078

Employed, yes, n (%) 506 (43.3) 362 (44.5) 144 (40.6) 0.223

* “Other” includes benzbromarone, sulfinpyrazone, and pegloticase. For patients with inadequately controlled gout: serum uric acid (sUA) > 6 mg/dl (> 357
µmol/l) or ≥ 2 flares. For patients with adequately controlled gout: sUA ≤ 6 mg/dl (≤ 357 µmol/l) and 0 flares.
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significantly more time (4.5%) than did those with adequately
controlled gout (1.3%; p < 0.001; Figure 2A). They were also
significantly more impaired because of gout while working
(19.1% vs 5.2%; p < 0.001; Figure 2B), had greater overall
work impairment due to gout (20.4% vs 5.6%; p < 0.001;
Figure 2C), and had greater activity impairment due to gout
(20.3% vs 5.3%; p < 0.001; Figure 2D). During the previous
7 days, patients with inadequately controlled gout missed
significantly more hours of work (average 1.6 h) than did
patients with adequately controlled gout (0.4 h; p < 0.001;
Table 4). However, hours missed for other reasons (2.8 vs 3.4
h; p = 0.458) and hours actually worked (35.0 vs 31.5 hours;
p = 0.174) were not different between the groups. 

DISCUSSION 
Consistent with published literature, the results of our study
show that relatively few cases of gout are adequately

controlled by conventional ULT. The recent report by
Juraschek and colleagues on ULT and uric acid levels
suggested that SUA levels were above target in half of those
receiving ULT and two-thirds of those with an indication for
ULT22. In our real-world survey, despite more than 39 months
of treatment, even fewer patients — less than one-third —
achieved complete disease control. Patients who had inade-
quately controlled gout with tophi experienced more flares a
year and were more likely to have comorbid conditions
compared with those with adequately controlled gout and
inadequately controlled gout without tophi, combined.

Patients with inadequately controlled gout while taking
their current ULT reported significantly worse functioning
and HRQOL compared with patients who had controlled
gout, as measured by EQ-5D and PROMIS HAQ scales.
They also missed more work, had greater impairment in work
productivity, and more activity impairment, as measured by
the WPAI questionnaire, than did patients with adequately
controlled gout. These results are consistent with those from
previous longitudinal observational studies13,14,15.

Despite the availability of multiple treatment guide-
lines23,24,25, gout in the majority of patients remains poorly
controlled. Current data suggest that strategies for improving
management of patients with gout are needed because very
few patients are being treated effectively. 

There are limitations to our study. Respondent physicians
were requested to collect data on a series of consecutive
patients to avoid selection bias; this was contingent upon the
integrity of the participating respondent rather than
formalized source verification procedures. Similarly, diag-
nosis in the patient group was based primarily on the
judgment and diagnostic skills of the respondent physician
rather than on a formalized diagnostic checklist. The DSP is
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Figure 1. Percentage of patients reporting problems performing EQ-5D domain activities or PROMIS HAQ score — patients with inadequately vs
adequately controlled gout. A. *Defined for mobility as the sum of percentage of patients with some problems in walking about + percentage confined
to bed; for self-care, as sum of percentage with some problems + percentage unable to wash or dress; for usual activities (act), as sum of percentage
with some problems + percentage unable to perform usual activities; for pain/discomfort (disc), sum of percentage with moderate + percentage with
extreme pain or discomfort; for anxiety/depression (anx/depr), sum of percentage moderately + percentage extremely anxious or depressed. † p <
0.001 vs patients with inadequately controlled gout across the 3 groups of each domain (no, some, or extreme problem). B. Data are mean (95% CI).
* p < 0.001 vs patients with inadequately controlled gout.

Table 2. EQ-5D domain summary scores by prevalence — patients with
inadequately vs adequately controlled gout.

Percent Reporting No/Some/Severe*
Domain Patients with Patients with p †

Inadequately  Adequately
Controlled  Controlled Gout, 

Gout, N = 836 N = 368

Pain/discomfort 41.0/52.3/6.7 62.2/36.1/1.7 < 0.0001
Mobility 55.4/44.2/0.4 70.8/29.2/0.0 < 0.0001
Usual activities 61.3/36.3/2.4 81.9/17.2/0.8 < 0.0001
Anxiety/depression 70.0/27.5/2.4 82.2/16.2/1.7 < 0.0001
Self-care 79.8/19.7/0.5 90.5/9.5/0.0 < 0.0001

* No problems, some problems, severe problems. † p values represent the
difference between patients with inadequately controlled gout and adequately
controlled gout across the 3 groups of each domain. 
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a cross-sectional database, so it cannot be used to demon-
strate cause and effect. In some cases (e.g., patients with the
need to durably improve signs and symptoms of gout,
including palpable and visible tophi), target SUA levels of ≥
5 mg/dl (≥ 300 μmol/l) may constitute an “inadequately
controlled” case.

Gout control remains a considerable clinical challenge,
with less than one-third of patients achieving adequate
control in this analysis. This challenge is augmented by the
observation that daily function, quality of life, and work
productivity are significantly worse in those patients with
gout whose disease is inadequately controlled. This not only
affects the patients themselves, but also imparts societal and
work-based effects, leading to substantial economic burden.
Improved gout treatment strategies remain a critical unmet
need; steps to enhance the control of hyperuricemia may lead
to gout symptom improvements and a resultant increase in
HRQOL and work productivity.
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Table 3. Percentage of patients reporting difficulty performing PROMIS HAQ domain activities — patients with inadequately vs adequately controlled gout.

Activities % Reporting No/Little/Some/Much Difficulty/Unable to do
Patients with Inadequately Patients with Adequately p *
Controlled Gout, N = 836 Controlled Gout, N = 368

Dress yourself including shoelaces and buttons 62.3/25.3/6.2/5.7/0.5 75.7/17.7/3.6/2.5/0.6 < 0.0001
Shampoo your hair 75.1/17.5/5.0/1.8/0.6 88.1/10.0/1.9/0.0/0.0 < 0.0001
Stand up from armless straight chair 61.0/22.1/7.9/8.4/0.6 74.9/18.0/4.1/2.8/0.3 < 0.0001
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Cut your own food using eating utensils 81.1/12.7/5.1/0.9/0.2 92.5/6.1/1.1/0.3/0.0 < 0.0001
Lift a full cup/glass to mouth 84.7/11.3/2.7/1.2/0.1 95.8/2.5/1.4/0.3/0.0 < 0.0001
Open a new milk carton 76.8/14.7/6.5/1.2/0.9 85.9/10.5/2.2/1.1/0.3 0.0002
Walk outdoors on flat ground 58.8/16.2/7.3/17.0/0.7 80.6/10.3/1.9/7.2/0.0 < 0.0001
Climb up 5 steps 53.3/19.3/9.1/17.2/1.1 70.8/18.9/2.8/7.5/0.0 < 0.0001
Wash/dry your body 77.3/16.2/4.8/1.3/0.4 90.3/6.4/2.5/0.8/0.0 < 0.0001
Take a tub bath 68.5/20.7/6.6/2.8/1.4 80.1/14.0/3.9/1.4/0.6 < 0.0001
Get on/off toilet 70.9/16.4/4.9/7.7/0.1 83.8/11.7/1.7/2.8/0.0 < 0.0001
Reach up and take down a 5-lb object 61.0/22.5/8.4/6.8/1.2 73.9/18.3/4.2/3.4/0.3 < 0.0001
Bend down to pick up clothing from floor 55.4/29.5/10.4/4.0/0.7 67.5/23.6/7.8/1.1/0.0 < 0.0001
Open car doors 77.0/17.0/4.8/0.6/0.6 91.1/7.0/1.4/0.6/0.0 < 0.0001
Open previously opened jars 69.9/21.0/6.7/1.6/0.9 80.3/15.5/3.1/0.3/0.8 0.0001
Turn faucet on/off 78.9/15.1/5.0/0.9/0.1 89.5/8.9/1.1/0.6/0.0 < 0.0001
Run errands and shop 58.3/18.9/5.1/16.1/1.6 77.3/11.9/3.6/6.4/0.8 < 0.0001
Get in/out of car 58.7/26.7/11.2/3.2/0.3 74.5/21.9/3.3/0.3/0.0 < 0.0001
Do chores such as vacuuming or yard work 48.7/28.4/15.6/4.1/3.3 64.0/22.9/9.5/2.8/0.8 < 0.0001
Need cane/crutches/walker/wheelchair or help to 

get around, % yes 16.2 6.4 < 0.0001
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up from sitting, % yes 7.2 2.5 0.001
Need a buttonhook/zipper pull/gadget or help to 

get dressed, % yes 4.6 2.8 0.152
Need a long-handled appliance or help to reach 

something, % yes 5.7 3.1 0.057

* P value represents the difference between patients with controlled and uncontrolled gout across the 5 groups of difficulty or in the percent responding “yes.”
PROMIS: Patient Reported Outcomes Measurement Information System; HAQ: Health Assessment Questionnaire.
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APPENDIX 1. Calculation of WPAI questionnaire outcomes.

Outcome Equation*

Percentage of work time missed because of health Q2/(Q2 + Q4) for those who were currently 
employed

Percentage of impairment while working because of health Q5/10 for those who were currently employed and 
actually worked in the previous 7 days

Percentage of overall work impairment due to health Q2/(Q2 + Q4) + ((1 - Q2/(Q2 + Q4)) × (Q5/10)) 
for those who were currently employed

Percentage of activity impairment due to health Q6/10 for all respondents

* Results expressed in percentages by multiplying each score by 100. WPAI: Work Productivity and Activity
Impairment; Q: question; Q1: currently employed; Q2: hours missed due to health problems; Q3: hours missed
for other reasons; Q4: hours actually worked; Q5: degree that health affected productivity while working (using a
0–10 Likert scale); Q6: degree that health affected productivity in regular unpaid activities (0–10 Likert scale). 
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