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Introduction
Gout is an inflammatory arthritis caused by deposition of monosodium uric acid
crystals in the joints and surrounding tissues (tophi) as a result of excess uric acid
burden.1,2 Acute gout attacks manifest as painful, swollen joints; recurrent flares lead
to chronic tophaceous gout, resulting in joint damage and disability.2,3 Gout and gout
flares are associated with reduced health-related quality of life (HRQoL) 4–7 and higher
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Background: Patient satisfaction with treatment directly impacts adherence to medication.
Objective: The objective was to assess and compare treatment satisfaction with the Treatment
Satisfaction Questionnaire for Medication (TSQM), gout-specific health-related quality of life
(HRQoL) with the Gout Impact Scale (GIS), and generic HRQoL with the SF-12v2® Health
Survey (SF-12) in patients with gout in a real-world practice setting.
Methods: This cross-sectional mail survey included gout patients enrolled in a large commercial health plan in the US. Patients were $18 years with self-reported gout diagnosis, who
filled $1 prescription for febuxostat during April 26, 2012 to July 26, 2012 and were not taking
any other urate-lowering therapies. The survey included the TSQM version II (TSQM vII, score
0–100, higher scores indicate better satisfaction), GIS (score 0–100, higher scores indicate
worse condition), and SF-12 (physical component summary and mental component summary).
Patients were stratified by self-report of currently experiencing a gout attack or not to assess
the discriminant ability of the questionnaires.
Results: A total of 257 patients were included in the analysis (mean age, 54.9 years; 87% male).
Patients with current gout attack (n=29, 11%) had worse scores than those without gout attack
on most instrument scales. Mean differences between current attack and no current attack for
the TSQM domains were: −20.6, effectiveness; −10.6, side effects; −12.1, global satisfaction (all
P,0.05); and −6.1, convenience (NS). For the GIS, mean differences were: 30.5, gout overall
concern; 14.6, gout medication side effects; 22.7, unmet gout treatment needs; 11.5, gout concern
during attack (all P,0.05); and 7.9, well-being during attack (NS). Mean difference in SF-12
was −6.6 for physical component summary (P,0.05) and −2.9 for mental component summary
(NS). Correlations between several TSQM and GIS scales were moderate.
Conclusion: The TSQM and GIS were complementary in evaluating the impact of gout flare
on treatment satisfaction and HRQoL. Correlations between the two instruments supported the
relationship between treatment satisfaction and HRQoL.
Keywords: febuxostat, gout, gouty arthritis, Treatment Satisfaction Questionnaire for Medicine,
Gout Impact Scale, SF-12
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health care costs.8,9 In the US, the estimated prevalence of
gout has increased sharply over the last few decades, from
2.9% of adults in 1988–1994 to 3.9%, or 8.3 million adults,
in 2007–2008.10
The American College of Rheumatology (ACR) and
European League Against Rheumatism (EULAR) guidelines
for the pharmacologic management of acute gout attacks
include oral colchicine, non-steroidal anti-inflammatory
drugs, and corticosteroids.11,12 For the management of chronic
gout, ACR guidelines recommend long-term urate-lowering
therapy (ULT) for patients diagnosed with gouty arthritis and
meeting one of four criteria, including frequent gout attacks
and the presence of a tophus or tophi.13 EULAR guidelines are
similar, recommending lifetime ULT for patients with recurrent gout attacks, chronic arthropathy, tophaceous deposits,
nephrolithiasis, and/or radiographic changes associated
with gout.11 Both ACR and EULAR recommend a xanthine
oxidase inhibitor (XOI) as first-line treatment, namely,
allopurinol or febuxostat. Probenecid is an alternative for
patients who are intolerant of XOIs or for whom XOIs are
contraindicated. The goal of ULT is to maintain serum urate
levels below 6 mg/dL.11,13
Despite the availability of ULT, many gout patients do
not achieve target serum urate levels, in part due to poor
adherence to therapy in clinical practice.14–17 In US studies
of patients newly initiating ULT, 56%–64% of patients were
classified as non-adherent (based on a medication possession ratio less than 0.80) in the 1st year of treatment.15,17
There are multiple barriers to adherence; however, several
studies in multiple therapeutic areas have demonstrated a
positive link between treatment satisfaction and adherence
to therapy.18,19 Treatment satisfaction is also positively correlated with HRQoL.19–21 Assessment of treatment satisfaction
and HRQoL provides an opportunity to incorporate patient
perspectives into clinical decision-making, which should
ultimately improve the quality and value of health care.22
The Gout Impact Scale (GIS) is a validated disease-specific instrument that assesses the impact of gout on HRQoL.23
The GIS showed evidence of validity to assess disease-specific functioning and health in patients with gout and seems to
capture different aspects than those represented in the Health
Assessment Questionnaire and SF-36 in a real-world setting.24
The Treatment Satisfaction Questionnaire for Medication
(TSQM) is a validated measure of patient satisfaction with
medication.25 The TSQM has been used in studies of other
rheumatic diseases26,27 but, to our knowledge, has not been
evaluated in patients with gout. Comparing results of both
HRQoL and treatment satisfaction instruments in clinical
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practice will help inform the selection of tools that provide
meaningful insight to clinicians managing gout patients. The
objective of this study was to assess and compare treatment
satisfaction with the TSQM, gout-specific HRQoL with
the GIS, and generic HRQoL with the SF-12v2® Health
Survey (SF-12) in gout patients in a real-world practice setting, including the assessment of the ability to discriminate
between patients with and without a gout attack.

Methods
Study overview
This study was a cross-sectional mail survey of patients with
self-reported gout who were taking febuxostat28 at the time
of the survey. The study protocol received ethics approval
and a waiver of authorization from the New England Institutional Review Board (NEIRB). Patients were invited to
participate via a mailed invitation that included a consent
form, health information release form, the survey and notification that a US$25 incentive would be sent to patients who
completed the survey. The survey was completed August–
November 2012.

Patient identification
The study population included commercial health plan
members identified in the Optum Research Database which
contains claims data for approximately 33.9 million patients
with commercial insurance, from all US geographic census
regions.29 Health plan members who met the following
criteria were eligible to receive an invitation to participate
in the study: 1) $1 claim for febuxostat between April 26,
2012 and July 26, 2012; 2) age $18 years as of January 1,
2012 (ie, year of febuxostat prescription); 3) valid provider
and patient information; 4) current enrollment in the health
plan; and 5) usable patient health information. Patients with
a self-reported diagnosis of gout on the survey, who could
read and understand English, and who completed the consent
and health and information release forms, were included in
the analysis. Patients were excluded if they reported a cancer
diagnosis in the previous year, had never taken febuxostat,
had discontinued febuxostat prior to completing the survey,
or had initiated a ULT in addition to febuxostat.

Survey
Patients reported demographic (age, sex, and race), socioeconomic (highest education level, employment status,
occupation, and occupational activities), and clinical (height,
weight, and comorbidities) data. Gout status was assessed
by asking patients if they had been diagnosed with gout and
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whether they were currently experiencing a gout attack.
Medication data included ULT taken prior to febuxostat and
concomitant medications to prevent gout attacks or flares.
Febuxostat-related data included start and stop dates, dose
strength and frequency, and discontinuation information,
including any new ULT started.
Treatment satisfaction was assessed by the TSQM
version II.30 Patients were asked on the TSQM to rate their
level of satisfaction with the ULT they were currently taking for gout. The TSQM has eleven items, representing four
domains (Table 1) scored from 0 to 100, with higher scores
indicating better satisfaction.
HRQoL was assessed by the GIS23,31 and SF-12.32,33 The
GIS is a disease-specific HRQoL instrument that measures
the impact of gout on HRQoL and contains 24 questions
representing five scales (Table 1). Each scale has a score
of 0–100 with higher scores indicating “worse condition/
impairment” or “greater gout impact”. The SF-12 is a generic
HRQoL instrument with eight scales and two summary
scores: the physical component summary (PCS) and mental
component summary (MCS). T scores for PCS and MCS were
calculated by transforming raw scores into norm-based scores
to achieve the same mean (50) and standard deviation (SD,
10) of the 2009 US general population normative sample.32

Statistical analyses
The sample size was calculated to obtain a pre-specified level
of precision for the mean TSQM global satisfaction score.
A sample size of 219 is large enough to expect the width of
a 95% confidence interval around the mean TSQM global
satisfaction score to be no more than 6, assuming a TSQM
global satisfaction score SD of 22.6.25
The primary outcomes were treatment satisfaction
(TSQM scores) and gout-specific HRQoL (GIS scores).
Secondary analyses included assessment of the influence of
current gout attack status on patient characteristics, TSQM,
GIS, and SF-12 scores, correlations among TSQM, GIS,
and SF-12 scales, and patient characteristics associated
with TSQM domain scores. The influence of current gout
attack status (yes/no) was tested by two-sample t-tests for
continuous variables and chi-square test for categorical
variables. Pearson correlation coefficients were calculated
for the TSQM, GIS, and SF-12 scores. We categorized the
strength of the correlation (based on the absolute values of r)
as very weak (r=0–0.19), weak (r=0.20–0.39), moderate
(r=0.40–0.59), relatively strong (r=0.60–0.79), and strong
(r=0.8–1).34
Characteristics of patients most satisfied with treatment were assessed by multivariate regression models,

Table 1 Concepts from the TSQM and example items from GIS
TSQM domains
Effectiveness

Concepts

Side effects

• Interference with physical functioning
• Interference with mental functioning
• Interference with mood or emotions

Convenience

• Ease of medication use
• Ease of planning
• Frequency of medication use

Global satisfaction

•	Global satisfaction
Example items

GIS scales
Impact of gout overall (three scales)

• Prevent or treat the condition
• Relief of symptoms

Gout concern overall

• I am worried that I will have a gout attack within the next year
• I worry that I will not be able to continue to enjoy my leisure activities as a result of my gout

Gout medication side effects

• I am bothered by side effects from my gout medications
• I worry about long-term effects of gout medications

Unmet gout treatment need

• I have control over my gout
• My current medications do not work well to prevent gout attacks from happening

During gout attack (two scales)
Gout concern during attack

• It is difficult to plan ahead for events or activities because I may have a gout attack
• I am mad or angry when I experience a gout attack

Well-being during attack

• How much did your symptoms interfere with your normal work (including both work
outside the home and housework)
• How much did your symptoms interfere with your enjoyment of life?

Abbreviations: GIS, Gout Impact Scale; TSQM, Treatment Satisfaction Questionnaire for Medication.
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one for each TSQM domain. The dependent variable was
the TSQM domain score and independent variables were
age, race, ethnicity, sex, body mass index, employment
status, occupation, occupational activities, highest level
of education, febuxostat user status (new or continuing
user; new users started febuxostat within 60 days of survey
completion), febuxostat dose per tablet, satisfaction with
febuxostat compared with prior ULT, concomitant nonULT medication(s) to prevent gout attack/flares, current
gout attack status, count of comorbid conditions, and normative score of SF-12 bodily pain scale (,47, 47–53, .53).
Pairwise correlations among independent variables were
examined to assess orthogonality of study design. A leastsquares regression model was used for the TSQM domains
of effectiveness, convenience, and global satisfaction using
F-tests for significance of independent variables. Because
nearly 80% of subjects had a side effect domain score equal
to 100 (the maximum possible), a logistic regression model
was used for the side effect domain score as a dichotomous
variable (1 if side effect score equaled 100, 0 otherwise) and
chi-square tests were used for significance of independent
variables.

$

Results
Patient identification
There were 3,272 health plan enrollees with $1 claim
for febuxostat between April 26, 2012 and July 26, 2012
(Figure 1A). Of these enrollees, 1,206 (36.9%) were survey
eligible and were mailed a survey. There were 281 valid respondents for a survey response rate of 23.3% (Figure 1B). Twentyfour respondents (8.5%) were excluded because, at the time of
the survey, they had either discontinued febuxostat (n=21) or
were taking another ULT in addition to febuxostat (n=3). The
final analytic sample included 257 patients who were taking
only febuxostat when they completed the survey.

Patient characteristics
Mean (SD) age was 54.9 (9.8) years and 87.4% of patients
were men (Table 2). At the time of the survey, 29 patients
(11.4%) were experiencing a gout attack, and 56.4%
(145/257) of patients reported that they were taking concomitant gout medication (a non-ULT) to prevent gout
flares/attacks. Only seven patients (3.2%) were classified as
new users. Comparing patients with a gout attack to patients
without a gout attack, patients with an attack had a lesser

+HDOWKSODQHQUROOHHVZLWK
FODLPIRUIHEX[RVWDWEHWZHHQ
$SULODQG-XO\
1 

([FOXVLRQV
•\HDUVRQ-DQXDU\
 Q 
•1RXVDEOHSDWLHQWKHDOWK
 LQIRUPDWLRQ Q 
•1RWFXUUHQWO\HQUROOHGLQKHDOWK
 SODQ Q 
•1RYDOLGSURYLGHUDQGRUSDWLHQW
 LQIRUPDWLRQ Q 
,QYLWDWLRQVPDLOHG
1 

6XUYH\UHVSRQVHH[FOXVLRQV
•1RUHVSRQVH Q 
•8QGHOLYHUDEOHPDLO Q 
•5HIXVDOWRSDUWLFLSDWH Q 
•&RQVHQWIRUPQRWVLJQHG Q 
•,QHOLJLEOH  Q 

Figure 1 (Continued)
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Taking only febuxostat when they completed the survey?
Yes
Cohort for the
primary analysis set
N=257

Prior use of other ULT?
Yes
N=139

No
Taking febuxostat
and other ULT
N=3

No
Discontinued
N=21

Prior use of other ULT?

Prior use of other ULT?

Yes
N=11

No
N=10

Other ULT use
after
discontinuation?

Other ULT use
after
discontinuation?

No
N=118

Yes
N=5

No
N=6

Yes
N=4

Yes
N=2

No
N=1

No
N=6

Figure 1 Sample identification and survey response (A) and study participants (B).
Notes: *No longer enrolled (1), no gout (5), cancer in past year (9), never taken febuxostat (2) language barrier (1), deceased (2).
Abbreviation: ULT, urate-lowering therapy.

Table 2 Patient characteristics for all patients and by gout attack status

Age (years), mean (SD)
Age group, n (%)
18–49 years
50–64 years
$65 years
Male, n (%)
Race, n (%)d
White
Black
Asian
American Indian
Other
Employment, n (%)d
Full-time
Part-time
Retired
Homemaker, unemployed, other
Occupational activities, n (%)
Mostly sitting, little walking
Stand, walk, little lifting
Light lifting, climbing stairs
Heavy work or carrying
Education, n (%)
High school or less
,4 years college
$4 year degree

All patientsa
(n=257)

Current gout attack? (n=255)b
Yes (n=29)

No (n=226)

n

n

n

253

254
252

54.9 (9.8)
68 (26.9)
149 (58.9)
36 (14.2)
222 (87.4)

29

29
29

228 (90.5)
18 (7.1)
4 (1.6)
3 (1.2)
3 (1.2)
257

55.5 (11.1)
8 (27.6)
16 (55.2)
5 (17.2)
21 (72.4)

29

25

0.722

60 (27.0)
131 (59.0)
31 (14.0)
199 (89.2)

0.949
0.693
0.636
0.010

202 (91.4)
14 (6.3)
3 (1.4)
3 (1.4)
3 (1.4)

0.363
0.420
0.528
0.399
0.528

178 (78.8)
11 (4.9)
26 (11.5)
14 (6.2)

0.233
0.640
0.455
0.033

96 (44.4)
86 (39.8)
20 (9.3)
14 (6.5)

0.420
0.448
0.025
0.773

36 (16.2)
76 (34.2)
110 (49.5)

0.737
0.979
0.826

216
9 (36.0)
8 (32.0)
6 (24.0)
2 (8.0)

29
41 (16.2)
86 (34.0)
126 (49.8)

54.8 (9.7)

226
20 (69.0)
2 (6.9)
2 (6.9)
5 (17.2)

105 (43.2)
94 (38.7)
27 (11.1)
17 (7.0)
253

223
221

25 (86.2)
3 (10.3)
0
1 (3.4)
0

199 (77.4)
13 (5.1)
29 (11.3)
19 (7.4)
243

222

P-value
(yes vs no)c

222
4 (13.8)
10 (34.5)
15 (51.7)

(Continued)
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Table 2 (Continued)

Febuxostat use status, n (%)
New users (#60 days)e
Continuing users
Concomitant gout medication, n (%)d
Colchicine
NSAID
Corticosteroid
Opioid
Five most common comorbidities, n (%)d
High blood pressure
Back pain
Diabetes
Kidney disease
Osteoarthritis, degenerative arthritis
Number of non-gout conditions, n (%)
0
1–2
3–4
5+
Body mass index, mean (SD)
Body mass index group (kg/m2), n (%)
Underweight (,18.5)
Normal (18.5–24.9)
Overweight (25–29.9)
Obese (30–34.9)
Severely obese ($35)

All patientsa
(n=257)

Current gout attack? (n=255)b
Yes (n=29)

No (n=226)

n

n

n

218

257

26
7 (3.2)
211 (96.8)
145 (56.4)
128 (49.8)
31 (12.1)
6 (2.3)
1 (0.4)

254

254

254

190
3 (11.5)
23 (88.5)
19 (65.5)
16 (55.2)
7 (24.2)
0
0

29
160 (63.0)
60 (23.6)
55 (21.7)
29 (11.4)
24 (9.5)

2 (0.8)
16 (6.3)
93 (36.6)
72 (28.4)
71 (28.0)

226

29

4 (2.1)
186 (97.9)
124 (54.9)
112 (49.6)
23 (10.2)
6 (2.7)
1 (0.4)

0.011
0.011
0.277
0.569
0.028
0.375
0.720

138 (61.9)
52 (23.3)
47 (21.1)
24 (10.8)
21 (9.4)

0.458
0.922
0.705
0.625
0.873

44 (19.7)
129 (57.8)
36 (16.1)
14 (6.3)
32.5 (6.9)

0.092
0.133
0.745
0.898
0.834

1 (0.4)
14 (6.3)
83 (37.2)
62 (27.8)
63 (28.3)

0.087
0.898
0.515
0.716
0.940

223
20 (69.0)
7 (24.1)
7 (24.1)
4 (13.8)
3 (10.3)

29
46 (18.1)
150 (59.1)
42 (16.5)
16 (6.3)
32.4 (6.9)

223
2 (6.9)
21 (72.4)
4 (13.8)
2 (6.9)
32.2 (7.6)

223

1 (3.4)
2 (6.9)
9 (31.0)
9 (31.0)
8 (27.6)

Notes: aN,257 for some characteristics due to missing values on survey; bOf the 257 patients, 255 had data for current gout attack; cDifference between gout attack and no
gout attack assessed by two-sample t-test for continuous variables and chi-square test for categorical variables; dPatients could report more than category; and ePrescription
for febuxostat #60 days before survey completion.
Abbreviations: SD, standard deviation; NSAID, non-steroidal anti-inflammatory drug.

proportion of males (72.4% vs 89.2%), were a homemaker,
unemployed, or other (17.2% vs 6.2%), had an occupational
action of lifting or climbing stairs often (24.0% vs 9.3%),
were new users (11.5% vs 2.1%), and were taking concomitant non-steroidal anti-inflammatory drugs (24.1% vs
10.2%) (Table 2).

Treatment patterns
Mean (SD) and median daily doses were 54.5 mg (19.3 mg)
and 40 mg, respectively. Mean time between initiating
febuxostat and completing the survey was 499 days (range:
6–1,345 days). Of the 21 patients who had discontinued
febuxostat at the time of the survey, nine switched to a new
ULT: allopurinol (seven patients), probenecid (one patient),
and unknown ULT (one patient) (data not shown). Multiple
reasons for discontinuation could be provided and these
included cost (eight patients), side effects (five patients),
symptom resolution (four patients), and ineffective medication (four patients).
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Treatment satisfaction
Mean TSQM scores ranged from 75.4 (effectiveness)
to 94.7 (side effects) with higher scores indicating better satisfaction (Table 3). Compared with patients with
no current attack, patients with current attack had worse
mean scores for all domains except convenience, with
mean differences of −20.6 for effectiveness, −10.6 for side
effects, −12.1 for global satisfaction (all P,0.05), and −6.1
for convenience (NS).
In the multivariate analysis of patient characteristics
associated with TSQM domain scores, patients without
gout attack had higher global satisfaction, effectiveness,
and side effect scores than patients with gout attack.
Global satisfaction scores were higher for patients with
less bodily pain on the SF-12 than patients with average
bodily pain. Older patients were more likely to have the
best possible side effect of score (100). Pairwise correlations
among independent variables revealed only very weak/weak
relationships.
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Table 3 Mean TSQM, GIS, and SF-12 scores for all patients and by gout attack status

TSQM vII domain scores: 0–100c
Effectiveness
Side effects
Convenience
Global satisfaction
Gout Impact Scale: 0–100d
Gout overall concern
Gout medication side effects
Unmet gout treatment needs
Gout concern during attack
Well-being during attack
SF-12 scorese
Physical component summary
Mental component summary

All patients
(n=255)a

Current gout attack? (n=255)a
Yes (n=29)

No (n=226)

Difference:
attack vs no attack

Mean (SD)

Mean (SD)

Mean (SD)

Mean (95% CI)

75.4 (26.1)
94.7 (14.1)
83.4 (15.8)
80.0 (19.4)

57.2 (26.0)
85.3 (26.3)
78.0 (19.8)
69.3 (21.0)

77.7 (25.2)
95.9 (11.1)
84.1 (15.2)
81.4 (18.8)

−20.6 (−30.4, −10.7)
−10.6 (−20.7, −0.5)
−6.1 (−13.9, 1.7)
−12.1 (−19.5, −4.7)

,0.001
0.041
0.121
0.001

47.1 (29.5)
43.6 (23.7)
28.2 (21.4)
47.2 (24.2)
54.7 (25.0)

74.1 (29.9)
56.5 (26.4)
48.3 (26.2)
57.4 (27.0)
61.7 (26.2)

43.7 (27.6)
41.9 (22.9)
25.6 (19.3)
45.9 (23.5)
53.8 (24.8)

30.5 (19.6, 41.3)
14.6 (5.5, 23.6)
22.7 (12.4, 32.9)
11.5 (2.2, 20.8)
7.9 (−1.8, 17.6)

,0.001
0.002
,0.001
0.016
0.110

49.4 (9.5)
52.9 (7.9)

43.5 (10.2)
50.3 (9.9)

50.1 (9.1)
53.2 (7.5)

−6.6 (−10.2, −3.0)
−2.9 (−6.8, 1.0)

,0.001
0.137

P-value
(yes vs no)b

Notes: aOf the 257 patients, 255 had data for current gout attack; bDifference between gout attack and no gout attack assessed by two-sample t-test; cHigher scores
indicate better satisfaction; dHigher scores indicate worse condition or greater gout impairment; and eT scores between 47 and 53 are within average range; those less than
47 indicate impaired functioning. The lowest and highest possible T scores, respectively, are: physical component summary, 11.07 and 71.78; mental component summary,
11.29 and 68.15.32
Abbreviations: CI, confidence interval; SD, standard deviation; TSQM vII, Treatment Satisfaction Questionnaire for Medication version II; GIS, Gout Impact Scale; SF-12,
SF-12v2® Health Survey.

Health-related quality of life
Mean GIS summary scores ranged from 28.2 (unmet gout
treatment needs) to 54.7 (well-being during attack) with
higher scores indicating worse condition/impairment or
greater gout impact (Table 3). Patients with a current gout
attack had significantly higher (ie, worse) mean scores than
patients without a current gout attack on all scales except
well-being during attack. Differences in mean scores between
current and no current attack were: 30.5, gout overall concern;
14.6, gout medication side effects; 22.7, unmet gout treatment needs; 11.5, gout concern during attack (all P,0.05);
and 7.9, well-being during attack. Mean SF-12 scores for all
patients (n=255) were 49.4 for the PCS and 52.9 for the MCS
(Table 3). Patients with a current gout attack had lower mean
scores on the PCS (−6.6, P,0.001) and MCS (−2.9) but the
difference in MCS score was not significant.

Correlations among instruments
There were weak to moderate correlations between scores
on different instruments scales and moderate to relatively
strong correlations between certain scale scores within
the same instrument (Table 4). These included moderate
correlations between GIS gout medication side effect and
TSQM side effects (−0.46), the GIS unmet gout treatment
needs and TSQM effectiveness (−0.40), and the GIS unmet
gout treatment needs and TSQM global satisfaction (−0.50).
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Correlations between the TSQM and SF-12 scales and
between the GIS and SF-12 scales were all very weak or
weak. Correlations between TSQM global satisfaction and
both effectiveness and convenience were relatively strong
(0.67 and 0.76). GIS gout overall concern and all other GIS
scales (except well-being during attack, 0.26) were moderately correlated (0.52–0.59), as were GIS gout concern during
attack and gout medication side effects (0.53). The correlation between GIS gout concern during attack and well-being
during attack was relatively strong (0.61).

Discussion
To our knowledge, this is the first study in gout patients to
assess treatment satisfaction with the TSQM and to compare
the TSQM with the GIS. Both instruments were effective in
discriminating the effect of gout attack status with significantly
worse scores on three of four TSQM scales and four of five
GIS scales for patients currently experiencing a gout attack
compared with patients who were not experiencing a gout
attack. Similarly, the patient characteristic most predictive of
lower treatment satisfaction was the presence of a current gout
attack. There were several moderate correlations between GIS
and TSQM scales that supported the relationship between gout
treatment satisfaction and gout-related quality of life.
Gout-specific HRQoL as measured by the GIS showed
that patients did have some concern about their overall gout,
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Effectiveness
Side effects
Convenience
Global satisfaction
Gout overall concern
Gout medication side effects
Unmet gout treatment need
Gout concern during attack
Well-being during attack
Physical functioning
Role physical
Bodily pain
General health
Vitality
Social functioning
Role emotional
Mental health
PCS
MCS

1.00
0.16
0.49
0.67
−0.34
−0.25
−0.40
−0.06
0.09
0.15
0.13
0.12
0.00
0.11
0.16
0.09
0.12
0.12
0.10
1.00
0.30
0.35
−0.22
−0.46
−0.20
−0.25
−0.23
0.13
0.26
0.12
0.22
0.15
0.22
0.35
0.16
0.16
0.27
1.00
0.76
−0.29
−0.35
−0.39
−0.17
0.02
0.10
0.11
0.06
0.01
0.13
0.14
0.12
0.15
0.06
0.16
1.00
−0.38
−0.44
−0.50
−0.15
0.02
0.11
0.16
0.10
0.03
0.17
0.19
0.20
0.22
0.08
0.24
1.00
0.34
0.53
0.34
−0.09
−0.17
−0.14
−0.07
−0.23
−0.22
−0.33
−0.30
−0.06
−0.38

1.00
0.59
0.52
0.54
0.26
−0.23
−0.25
−0.24
−0.13
−0.30
−0.26
−0.22
−0.29
−0.21
−0.28

Gout medication
side effects

−0.12
−0.20
−0.17
−0.03
−0.26
−0.22
−0.05
−0.20
−0.16
−0.18

1.00
0.28
0.11

Unmet gout
treatment needs

−0.15
−0.18
−0.16
−0.16
−0.22
−0.28
−0.27
−0.32
−0.12
−0.34

1.00
0.61

Gout concern
during attack

−0.09
−0.19
−0.17
−0.11
−0.20
−0.20
−0.26
−0.25
−0.10
−0.29

1.00

Well-being
during attack

Notes: Color key: .0.60; 0.50–0.59; 0.40–0.49; 0.30–0.39.
Abbreviations: TSQM vII, Treatment Satisfaction Questionnaire for Medication version II; GIS, Gout Impact Scale; SF-12, SF-12v2® Health Survey; PCS, physical component summary; MCS, mental component summary.

SF-12

GIS

TSQM vII

Gout overall
concern

Global
satisfaction

GIS
Convenience

Effectiveness

Side
effects

TSQM vII

Table 4 Pearson correlation results for TSQM, GIS, and SF-12
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gout medication side effects, and concern about gout and wellbeing during their gout attack. However, patients indicated
that their treatment was adequate as shown by lower scores on
the unmet gout treatment need score. Mean GIS scores across
all patients ranged from 28.2 to 54.7 and were lower (indicating less gout impairment) than mean GIS scores observed by
Hirsch et al with mean differences of 1.1 (well-being during
attack) to 16.0 points (gout concern overall).35 Our study
was specific to ULT medication for gout prevention and all
respondents were required to have a febuxostat prescription;
7.4% of patients in the earlier study were not taking any gout
medication and, of the 92.6% of patients who were on therapy,
the medication could have been for acute treatment of gout
flares and/or gout prevention. Patients in the earlier study were
also older on average than our patients (62.2 vs 54.9 years).
However, both studies found a trend toward worsening GIS
scores (except for well-being during attack) with increasing
attack frequency35 or current attack status (our study). The
estimated minimally important differences for the GIS scales
range from 5.2 to 7.6 points,36 and we observed worse scores
for patients currently experiencing a gout attack vs those not
experiencing an attack with mean differences ranging from
7.9 to 30.5 points. These results, coupled with recent studies
of the GIS,35,36 support its feasibility (patients were able to
complete the GIS themselves) and validity (correlations with
other instruments and differences between current gout attack
and no current gout attack) for assessing HRQoL in gout.
Generic HRQoL scores as measured by the SF-12
were within the average range of the normative US sample
(47–53): mean T scores were 49.4 for the PCS and 52.9
for the MCS. Our mean scores are higher than previously
reported SF-36 scores for gout patients on the PCS (37.9)
and MCS (48.5), with the largest mean difference evident
in PCS scores.5 However, only approximately two-thirds of
patients in the earlier study reported taking any current gout
medication (allopurinol and/or colchicine) and they were
older on average than our patients (62.2 years vs 54.9 years),
which likely contributed to lower scores. Almost all patients
(98.7%) in our study were continuous users of febuxostat,
having taken it on average for 499 days. Our PCS and MCS
results are consistent with a study that examined mean SF-36
scores of patients closer in age (57.1 years) to our patients
and who had been taking ULT therapy for 1 year (mean PCS,
48.5; mean MCS, 54.2).37 The PCS and MCS were able to
discriminate patients with gout attack vs no attack with mean
differences on the PCS (−6.6) and MCS (−2.9) that are at
or above the clinically meaningful difference of 3 points.32
The impact of gout attack was most pronounced for the PCS
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which is consistent with a previous study which observed
larger decrements in the PCS than the MCS with increasing
frequency of gout flares.38 Only weak correlations were found
between the SF-12 and the TSQM and GIS.
The TSQM discriminated gout attack status, with patients
who were currently experiencing a gout attack registering significantly lower mean scores on all scales except
convenience. Differences in convenience scores by gout
attack status would not be expected since the indication for
febuxostat is once daily dosing, regardless of attack status.
The findings that patients experiencing an attack scored
higher on medication side effects could imply that patients
thought that an attack could be a side effect of medication
or that patients with side effects are more likely to stop their
medication and therefore experience an attack. There were
several moderate correlations between the TSQM and GIS
scales, supporting the relationship between treatment satisfaction and HRQoL. The moderate correlations between
the GIS unmet gout treatment needs and TSQM global satisfaction (−0.50) and effectiveness (−0.40) scales suggest
that both measures captured the degree to which patients
believed that their medication was beneficial for their gout
treatment. The correlation between the side effect scales of
the GIS and TSQM was also moderate (−0.46), indicating
consistent findings from both instruments.
Patient-reported outcomes are an important consideration
in the clinical management of patients with gout. While clinical
assessment will be the basis for diagnosis, patient-reported outcomes provide important inputs for understanding satisfaction
with treatment and the impact of gout on daily living, and for
tracking response to treatment. Measuring treatment satisfaction
is also a solid first step in shared decision-making to promote
better adherence to therapy and, ultimately, improved clinical
and quality-of-life outcomes. The TSQM has eleven items vs
the 24-item GIS and may offer greater convenience in busy
clinical practice settings. However, the GIS captures additional
information on gout concern overall and status during a gout
attack, both important considerations for disease management.
Nevertheless, additional research is needed to support routine
adoption of these measures in clinical practice. The minimally
important difference for the TSQM scales needs to be determined and Outcome Measures in Rheumatology (OMERACT)
has not endorsed two scales of the GIS: gout concern overall
and unmet gout treatment needs.39 Our results provide further
evidence of the performance of these measures in a real-world
setting to advance future research and, coupled with previous
research,35,36 provide further psychometric properties to support
GIS as an appropriate measure.
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There are several limitations to this study which should
be considered. This was a cross-sectional survey of a convenience sample of patients and the self-reported results are
subject to recall bias. Almost all patients (96.8%) were taking
febuxostat for at least 60 days, which may bias the results
in favor of patients satisfied with treatment. The study also
lacked a formal comparator group of patients taking a ULT
other than febuxostat, so satisfaction with febuxostat cannot
be compared to another benchmark. Finally, our results are
based on commercial health plan enrollees and 82% were
employed, so employed individuals are disproportionately
represented.
Both the GIS and TSQM were complementary in evaluating the impact of disease and treatment satisfaction in patients
treated with febuxostat in both acute and chronic gout. The
SF-12 was able to discriminate acute attack vs not, but only
weakly associated with treatment satisfaction and diseasespecific HRQOL. Current gout attack was the strongest predictor of patient satisfaction. Correlations between GIS and
TSQM scales supported the relationship between treatment
satisfaction and gout-specific quality of life.
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