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SUMMARY

We evaluated the psychometric properties of a new gout-

specific patient reported outcomes questionnaire. The

Gout Assessment Questionnaire (GAQ) and the SF-36

were administered to 126 subjects in a multicenter Phase

II program of febuxostat, an investigational treatment for

hyperuricemia (serum uric acid 18.0 mg/dl) in patients

with chronic gout. The questionnaire was administered

at baseline and 1, 6 and 12 months later. The majority

of subjects, mean age 54 years, were male, Caucasian

and had experienced a gout flare within the last year.

Seven domains were identified, all met criteria for reliab-

ility and validity. Cronbach’s alpha ranged from 0.78 to

0.97. Pearson correlations between GAQ and SF-36

scales were generally low to moderate, with the highest

correlation between Gout Pain and Severity and SF-36

Bodily Pain, r ¼ 0.45. Guyatt’s statistic (measure of

responsiveness) ranged from 0.24 to 1.00 at 12 months.

Minimal clinically important differences ranged from 2

(Gout Concern) to 10 points (Productivity). The GAQ

has acceptable psychometric properties. Further research

is required to confirm results, which may provide more

information to improve the GAQ for use in clinical

trials.
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I N T R O D U C T I O N

Gout is a disease resulting from the deposition of monoso-

dium urate crystals in the joints and soft tissues (1). Chronic

gout is accompanied by acute gout flares, which are episodic,

intense inflammatory responses to the deposits of urate crys-

tals in the joints and other soft tissues. Symptoms include

sudden onset of severe pain, stiffness, inflammation and lim-

ited range of motion in the affected joints (2). While most

initial gout attacks are monoarticular with the inflammation

of the big toe, other involved joints may include the ankle,

wrist and fingers (3). Initial symptoms of a gout flare are

usually self-limiting, but in some patients, the flare symp-

toms may take up to a week or more to subside. Left

untreated for many years, urate crystal deposition can result

in a chronic deforming arthritis; the development of crystal

aggregates (tophi), which can cause destruction of cartilage

and bone; and, on occasion, organ dysfunction, especially

renal impairment because of uric acid nephrolithiasis (4).

Prevalence of Gout

In the 1996 US National Health Interview Survey, 2.24%

of people between 45 and 64 years of age reported gout,

while 3.08% of people 65 years and older reported gout

(5). While hyperuricemia is a major risk factor, not all

patients with hyperuricemia have gout and gout can occur

in those with normal urate levels (6). Hypertension has

been associated with gout, as has obesity, lead exposure,

diuretic use, alcohol consumption, renal insufficiency and

family history (7). Between 1977 and 1995, the incidence

of gout has risen twofold from 35.1/100,000 to 56.4/

100,000. The overall male to female ratio remained the

same and there was no difference in the prevalence of

comorbid conditions of diabetes, hypertension, coronary

artery disease or hypothyroidism. While the increase may be

a result of improved ascertainment, it may also be related to

other risk factors (8).

The impact of gout from the patient’s perspective appears

to be largely unexplored. A Medline literature search con-

ducted in 2000 and again in 2006 did not reveal the exist-

ence of any patient-reported outcomes (PRO)

questionnaires for use in individuals with gout. This is in

contrast to other rheumatological conditions such as osteo-

arthritis and rheumatoid arthritis where multiple PRO

measures are available (9). The value of PRO questionnaires

is no longer debatable, as such measures have become an
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integral component of clinical trials. Gout is no exception

to these other conditions. There is a huge potential value

for a validated measure to provide insight from the patient’s

perspective. The OMERACT initiative (Outcome Measures

in Rheumatology) has been a major proponent of the

importance of considering the patient perspective in the

treatment of rheumatological conditions (10). The OME-

RACT gout special interest group has proposed a list of

domains to be included in chronic and acute gout trials,

including health related quality of life and functioning;

however, these proposed domains require additional evalua-

tion prior to gaining full endorsement by OMERACT (11).

In June 2004, the FDA arthritis advisory board held a

meeting to discuss types of outcomes to be captured in gout

clinical trials; patient reported outcomes were discussed as

an important component (12).

Febuxostat is a novel non-purine selective inhibitor of

xanthine oxidase under development for the treatment of

hyperuricemia (serum uric acid 18.0 mg/dl) in patients

with chronic gout (13–15). Therefore, it was important to

develop a tool to assess the quality of life in gout patients.

Objective

The objective of this study was to assess the reliability,

validity and responsiveness of a newly developed gout-speci-

fic PRO questionnaire, which could be used in clinical trials

and clinical practice to more fully explore the impact of

gout and its treatment from the patient’s perspective.

S U B J E C T S A N D ME T H O D S

A detailed MedLine literature search, conducted in 2000 for

the years 1966–2000 inclusive, failed to identify any gout-

specific patient reported outcomes instruments. However,

the review was very helpful in identifying the most common

symptoms experienced by gout patients and how they might

impact a patient. Based on these findings, a draft question-

naire was developed, which included items assessing pain,

gout flares, health distress, days lost from work and treat-

ment satisfaction. Three rheumatologists (all with academic

appointments; one also in private practice and another also

at a Veterans Administration Hospital) who treat patients

with gout and an expert in patient education and assess-

ment, were interviewed and asked to provide feedback via

telephone on the draft questionnaire. Minor modifications

were made to the questionnaire based on their feedback.

Interviews were also conducted with five adult gout patients.

Each patient received a copy of the questionnaire by mail

and was asked to complete it prior to taking part in an

in-depth telephone interview. Based on the feedback from

these five patients, the questionnaire was further revised and

finalised. The final Gout Assessment Questionnaire (GAQ)

contained 21 items assessing a variety of gout-specific

aspects of health including pain, well-being, productivity

and treatment satisfaction. Responses were generally Likert-

type scales (e.g. none of the time to all of the time; or not

at all to extremely), with an exception being the activity

restriction items which asked for specific numbers of days

or hours of limitation. Questionnaire items are summarised

in Table 1.

The GAQ, along with the SF-36 (v 1) (16) and a modi-

fied version of the Medical Outcomes Study (MOS) Health

Distress scale (17), were administered as part of the Phase II

program evaluating the safety and efficacy of febuxostat

(Figure 1). In the initial Phase II trial, subjects were asked

to complete the questionnaires at baseline (Day 1) and at

the end of the 1-month study period (or upon withdrawal

from the study). (Questions about treatment bother, satis-

faction and convenience were not included as part of the

baseline questionnaire, as they were not relevant.) Subjects

who completed the study were offered the option of enrol-

Table 1 Scales and Number of Items in the Gout Assessment Questionnaire

Scale No. of items Question example

Gout Concern 6 I am worried that I will have a gout attack or flare within the next year.

Well-Being 6 During the most recent flare, how much did your symptoms interfere with your mood?

Productivity 2 Think about your most recent attack of gout or what is also called a gout flare.

How many hours or days did you miss work or were unable to complete your household

or family responsibilities because of this gout flare?

Gout Pain and Severity 2 Some people experience gout pain or discomfort regularly even when they are NOT

experiencing a gout flare. In the time since you last completed this questionnaire, how

much of the time did you experience pain related to your gout? Do not include pain

relating to a gout flare.

Treatment Convenience 1 How convenient is your study medication?

Treatment Satisfaction 3 How likely is it that you would continue to use this study medication for your gout?

Treatment Bother 1 How bothered were you by side effects from your study medication for your gout

(e.g. diarrhoea, rash, headache, etc.)?

All scales are scored on a 0–100 scale with a higher score indicating better functioning or higher satisfaction.
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ling in an open-label extension study, in which the ques-

tionnaire was completed at 6 and 12 months. These data

were used to develop the scale structures, as well as to assess

reliability, validity and responsiveness of each of the scales.

Study Populations

The main study population for the scale creation and ques-

tionnaire validation analyses included all enrolled subjects

from the 4-week study (enrollment criteria included a serum

uric acid (sUA) 18.0 mg/dl) who had completed at least

one item from the Day 1 questionnaire. This cohort was

termed the full cohort. One set of validity analyses was per-

formed on a subset of the full cohort called the responsive-

ness cohort. Several responsiveness cohorts were generated,

depending on the time point to be analysed. One respon-

siveness cohort was comprised of subjects in the full cohort

who had a non-missing baseline and a non-missing sUA

level at 1 month in the 4-week study. Additionally, separate

cohorts were developed for subjects in the full cohort who

had non-missing baseline values and non-missing sUA levels

at 6 and 12 months in the extension study.

Developing Scales

The creation of scales for the GAQ was accomplished by

performing a series of analyses, including variable clustering

as implemented in the SAS VARCLUS procedure (18). The

approach used iterative splitting and factor analytic methods

to divide the group of variables from the GAQ into discrete

(non-overlapping) subgroups that were relatively highly cor-

related and well-represented by a single scale value. The

items included in the variable clustering were first rescaled

from 0 to 100 based on the possible responses and reversed

if necessary so that a higher score was indicative of better

health.

Analyses were conducted using all of the data from all

available study subjects (full cohort). All rescaled GAQ

items were included in the first variable clustering proce-

dure. In subsequent variable clustering procedures, groups

of items expected to be related were clustered separately.

Variables that did not fit well with any scale from an empir-

ical standpoint were either assigned on theoretical grounds

or omitted from all clusters. The weighting of the variables

was examined after establishing which items belonged

within each scale. As the proportion of the variance

explained by the simpler, unweighted mean of the items

was nearly as great as for the optimally-weighted mean, we

used the unweighted mean of the items to form the scale.

When scales were developed, a value for the scale was calcu-

lated if at least one half of the items within the scale were

available. Seven scales were identified: Gout Concern, Well-

Being, Productivity, Gout Pain and Severity, Treatment Sat-

isfaction, Treatment Convenience and Treatment Bother.

Reliability and Validity Analyses

Reliability and validity were assessed in a number of ways.

Internal-consistency reliability, a measure of the extent to

which items within each scale correlate with each other to

form a multi-item scale, was assessed using Cronbach’s

alpha. Data from all assessments were used to evaluate inter-

nal-consistency reliability. An alpha coefficient of 0.70 or

greater was considered acceptable (19). Construct validity

was evaluated by calculating Pearson correlation coefficients

among items and scales and determining the extent to

which hypothesised relationships were upheld. We hypothe-

sised that:

1 Subjects who report more severe pain would report

worse physical functioning (SF-36) and worse Bodily

Pain (SF-36) and less treatment satisfaction than those

who reported less severe pain.

Questionnaire validation period 

Day-14  

Double-blind study 
Febuxostat vs. placebo 

Extension study
Febuxostat 

Day 1 Day 28 

Day 1 Month 6 Month 12 

GAQ GAQ GAQ GAQ 

Gout flare  
prophylaxis* 

Gout flare  
prophylaxis* 

Figure 1 Febuxostat Phase 2 study diagram and administration of Gout Questionnaire. GAQ ¼ Gout Assessment Questionnaire

administration. Note: Questionnaire was administered at scheduled visit or at the time of discontinuation. *Gout flare prophylaxis was

provided from Day-14 to Day 1 if washing out of previous urate-lowering therapy. All subjects received prophylaxis for the first 2 weeks

of the double-blind study and for the first 4 weeks of the extension study. Gout flares were treated as needed, regimen per investigator
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2 Subjects who reported more frequent pain would report

worse physical functioning (SF-36) and worse Bodily

Pain (SF-36) and less treatment satisfaction than those

who reported less frequent pain.

3 Gout Concern should be at least moderately correlated

with health distress.

4 Subjects who meet the efficacy definition (in terms of

achieving a sUA level of 06.0 mg/dl) should report

higher treatment satisfaction than those who did not

reduce their sUA to efficacious levels.

Known-groups validity was assessed by categorising the

study subjects according to their sUA levels at the time

point to be analysed (i.e. at 1 month, 6 months and

12 months). Three groups were created: those whose sUA

level improved to 06.0 mg/dl, those who improved to

�6.0 to 07.8 mg/dl and those who had �7.8 mg/dl.

Mean scale scores were compared for each GAQ and SF-36

scale and MOS Health Distress at 1, 6 and 12 months

using analysis of variance (ANOVA) with the Tukey adjust-

ment for multiple comparisons. It was hypothesised that the

group with the lowest sUA levels would report better func-

tioning on each of the GAQ scales compared with the

group with the highest sUA levels.

Responsiveness and Minimally Clinically Important

Difference

Responsiveness is designed to evaluate how effectively the

questionnaire detects change in those individuals who are

known to change clinically. Responsiveness is demonstrated

if the change scores improve, on average, for the study sub-

jects demonstrating clinical improvement. Guyatt’s statistic

is calculated as the ratio of the average change score for an

item or scale of the clinically improved study subjects to the

standard deviation of the change score for that same item or

scale of the clinically stable study subjects. A Guyatt’s statis-

tic with a magnitude of 0.20 indicates acceptable respon-

siveness, while a statistic with a magnitude of 1.00 or

greater is considered indicative of a highly responsive item

or scale (20). In this case, improved and stable subjects were

defined using sUA levels.

The minimal clinically important difference (MCID) for

each of the scales was also investigated. MCID was calcula-

ted using the patient-reported pain frequency and pain sever-

ity items from the GAQ as anchors. These items were used

to assess the amount of change in the other scales associated

with a minimum 1-point change in the pain scale (of a 5-

point scale), using linear regression. Change scores were eval-

uated from baseline to 1 month, from baseline to 6 months

and from baseline to 12 months for all non-pain GAQ scales

included in both the baseline and follow-up questionnaires.

All statistical analyses were performed using SAS software,

Version 8.2 of the SAS System for Windows (18).

R E S U L T S

A total of 153 study subjects at 24 sites enrolled in the

initial month-long Phase II randomised controlled trial of

febuxostat. Of the 153 subjects enrolled, 126 (82.4%) com-

pleted at least one GAQ and were included in these analy-

ses. The demographics of the full cohort are provided in

Table 2. The majority of study subjects were male, Cauca-

sian and had experienced a gout flare within the last year.

The mean age of the study subjects was 54 years. The

majority were current alcohol drinkers, but were not current

tobacco users.

Table 3 contains the inter-scale Pearson correlations and

the Cronbach’s alpha values for the GAQ scales. The lower

triangle displays the inter-scale correlations for the GAQ,

while the Cronbach’s alpha values are shown in the last col-

umn. Internal consistency reliability was demonstrated for

the scales, as the Cronbach’s alpha values ranged from 0.78

to 0.97, all above the acceptable level of 0.70.

Table 4 contains the inter-scale Pearson correlations

between the GAQ and the SF-36. The SF-36 domain of

Bodily Pain tended to have the strongest inter-scale correla-

Table 2 Demographics

Characteristic Full cohort (n ¼ 126)

Gender (%)

Male 111 (88.1)

Female 15 (11.9)

Race (%)

Caucasian 109 (86.5)

Black 8 (6.3)

Asian 2 (1.6)

Hispanic 4 (3.2)

Other 3 (2.4)

Age (years)

Mean (SD) 53.7 (12.92)

Range 23–80

Tobacco use (%)

Non-tobacco user 53 (42.1)

Ex-tobacco user 48 (38.1)

Tobacco user 25 (19.8)

Alcohol use (%)

Non-drinker 28 (22.2)

Ex-drinker 14 (11.1)

Drinker 84 (66.7)

Years since gout diagnosis (%)

110 years ago 54 (42.9)

5–10 years ago 29 (23.0)

1–5 years ago 31 (24.6)

01 year ago 12 (9.5)

Years since last gout flare (%)

5–10 years ago 3 (2.4)

1–5 years ago 17 (13.5)

01 year ago 106 (84.1)

SD ¼ standard deviation.
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tions with the GAQ scales for Well-Being, Productivity,

Gout Concern and Gout Pain and Severity, ranging from

0.29 for Productivity to 0.45 for Gout Pain and Severity.

The Role-Physical and Social Functioning domains also had

correlations with these GAQ scales in the 0.25–0.34 range.

As hypothesised, Gout Concern was highly correlated with

MOS Health Distress (0.46). In general, the GAQ scales

were more highly correlated with one another than with the

scales of the SF-36.

It was hypothesised that subjects reporting more severe

and more frequent pain would report worse physical func-

tioning, worse Bodily Pain and less satisfaction than those

with less severe pain. This was confirmed as moderate corre-

lations were reported with both pain severity (0.23 for Phys-

ical Functioning, 0.44 for Bodily Pain and 0.28 for

Treatment Satisfaction) and pain frequency (0.21 for Phys-

ical Functioning, 0.38 for Bodily Pain and 0.24 for Treat-

ment Satisfaction) (data not shown).

Known-groups validity for the study population at

1 month compared three different levels of sUA groups.

However, at 6 and 12 months no subjects had sUA levels

�7.8 mg/dl, so only two groups were compared. No statis-

tically significant differences between the groups emerged

for the three sUA groups at 1 month, nor for the two

groups at 6 and 12 months. Not surprisingly, the groups

reported similar SF-36 scores at all time points (data not

shown).

Table 5 contains the responsiveness results for the GAQ

scales at 1, 6 and 12 months. With the exception of Gout

Concern at 1 month (0.030), the Guyatt’s statistics indicate

responsiveness for all other scales for all time points consid-

ered with values ranging from 0.24 (Gout Pain and Severity

at 12 months) to 1.14 (Well-Being at 6 months).

The mean change in GAQ scales was compared by change

in pain severity and frequency. Results were similar for sever-

ity and frequency at all time points. Table 6 displays the mean

Table 3 Construct validity (Inter-scale Pearson correlations) and internal consistency reliability (Cronbach’s alpha) within GAQ scales on

the full cohort

GAQ Scale

Pearson’s correlation coefficient between scales

Cronbach’s alpha*
Well-Being
(WB)

Productivity
(P)

Gout
Concern
(GC)

Treatment
Satisfaction
(TS)

Gout Pain and
Severity (PS)

Treatment
Bother (TB)

Treatment
Convenience
(TC)

WB 0.97

P 0.69 0.90

GC 0.46 0.40 0.90

TS 0.23 0.22 0.39 0.78

PS 0.40 0.38 0.45 0.28 0.83

TB 0.01 0.10 0.06 0.18 0.12 N/A

TC )0.04 0.02 0.25 0.30 0.05 0.22 N/A

GAQ, Gout Assessment Questionnaire. *Cronbach’s alpha was not calculated (N/A) for single-item scales.

Table 4 Construct validity (Inter-scale Pearson correlations) between SF-36, Health Distress and GAQ scales on the full cohort

SF-36 domains Well-Being Productivity
Gout
Concern

Treatment
Satisfaction

Gout Pain
and Severity

Treatment
Bother

Treatment
Convenience

Physical functioning 0.17 0.27 0.18 0.16 0.24 0.17 )0.01

Role – physical 0.25 0.30 0.31 0.28 0.25 0.20 0.04

Bodily Pain 0.30 0.29 0.41 0.35 0.45 0.17 0.04

General health 0.17 0.18 0.31 0.08 0.18 0.11 0.07

Vitality 0.13 0.21 0.27 0.11 0.22 0.20 0.14

Social functioning 0.25 0.26 0.34 0.26 0.28 0.13 0.01

Role – emotional 0.13 0.16 0.13 0.02 0.14 0.18 0.11

Mental health 0.17 0.16 0.29 0.00 0.21 0.08 0.02

Health transition 0.13 0.16 0.20 0.30 0.19 0.14 0.18

Summary

Physical component summary 0.27 0.33 0.34 0.31 0.34 0.20 0.02

Mental component summary 0.13 0.13 0.23 )0.01 0.15 0.12 0.09

Medical Outcomes Study

Health distress 0.28 0.29 0.46 0.17 0.29 0.11 0.03
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change score for the non-pain GAQ scales when subjects were

categorised by the extent of improvement in pain severity

from baseline to 6 months, as an example.

As expected, greater positive changes were noted for the

Improved group (at least one category improvement from

baseline) compared with the Worsened group (at least one

category worsening from baseline). The Improved and Wor-

sened group reported similar change scores in pain severity

at 12 months for Well-Being and Gout Concern (data not

shown).

Table 7 reports the MCID for each non-pain scale of the

GAQ using pain frequency and severity as anchors (all time

points included). With the exception of Well-Being for pain

frequency, the MCID for each scale was statistically signifi-

cantly 10. This implies Well-Being may not be substan-

Table 5 Responsiveness of GAQ scales: mean GAQ change scores by serum uric acid level at follow up

GAQ Scale

Serum uric acid level

Guyatt’s Statistic*

Clinically improved
(06.0 mg/dl)

Clinically stable
(�6.0 to 07.8 mg/dl)

Clinically worse
(�7.8 mg/dl)

n Mean change (SD) n Mean change (SD) n Mean change (SD)

Month 1

Well-Being 61 32.46 (36.32) 21 32.82 (39.65) 30 35.14 (35.08) 0.819

Productivity 51 33.80 (43.07) 19 44.93 (42.03) 28 21.45 (51.32) 0.804

Gout Concern 63 0.60 (15.93) 21 5.95 (19.57) 29 6.24 (12.77) 0.030

Gout Pain and Severity 60 5.21 (25.33) 21 17.02 (21.07) 29 10.52 (25.93) 0.247

Month 6�
Well-Being 60 34.69 (35.62) 8 31.77 (30.37) 1.142

Productivity 50 29.12 (46.27) 8 14.97 (66.16) 0.440

Gout Concern 60 15.97 (19.71) 8 14.38 (18.51) 0.863

Gout Pain and Severity 60 11.54 (28.53) 8 17.81 (36.70) 0.314

Month 12�
Well-Being 49 31.82 (33.73) 12 29.17 (38.31) 0.831

Productivity 42 31.98 (47.39) 11 36.43 (46.64) 0.686

Gout Concern 49 20.61 (23.64) 12 25.69 (20.63) 0.999

Gout Pain and Severity 47 9.15 (22.92) 12 24.38 (38.51) 0.238

GAQ, Gout Assessment Questionnaire; SD, standard deviation. Higher mean change scores indicate better functioning. *Guyatt’s statistic for each scale

defined as the ratio of the mean change for the subjects who are clinically improved to the standard deviation of the change for subjects who are clinically

stable. �No subjects had serum uric acid levels �7.8 mg/dl at 6 or 12 months.

Table 6 Mean change in non-pain-related GAQ scales based on the change in pain severity from baseline to 6 months

GAQ Scale

Change in pain severity from baseline to 6 months*

Guyatt’s Statistic�

Improved Same Worsened

n Mean change (SD) n Mean change (SD) n Mean change (SD)

Well-Being 30 41.14 (41.15) 20 28.83 (29.64) 16 28.39 (25.65) 1.39

Productivity 28 42.53 (50.20) 16 18.24 (45.74) 12 )0.31 (37.90) 0.93

Gout Concern 30 18.53 (20.55) 20 12.21 (16.52) 16 16.67 (21.57) 1.12

GAQ, Gout Assessment Questionnaire; SD, standard deviation. Higher mean change scores indicate better functioning. *Improved: �1 category

improvement from baseline; same: no change from baseline; worsened: �1 category worsening from baseline. �Guyatt’s statistic for each scale defined as the

ratio of the mean change for the subjects who are clinically improved to the standard deviation of the change for subjects who are clinically stable.

Table 7 Minimal clinically important difference in GAQ scales

linear regression on change in pain frequency and change in pain

severity from baseline (all time points included)

GAQ Scale Beta (95% CI)* p-value�

Pain frequency

Well-Being 3.06 ()1.49, 7.60) 0.186

Productivity 12.33 (5.86, 18.81) 00.001

Gout Concern 2.73 (0.11, 5.34) 0.041

Pain severity

Well-Being 4.94 (2.34, 7.54) 00.001

Productivity 8.25 (4.55, 11.96) 00.001

Gout Concern 1.88 (0.32, 3.44) 0.018

GAQ, Gout Assessment Questionnaire. *Parameter estimate and 95%

confidence interval for change in pain frequency/severity. �p-value for

parameter estimate for change in pain frequency/severity.
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tially affected by change in pain frequency. In interpreting

the table, consider the Productivity scale. On average, a

10-point change is necessary on the scale for the change to

be clinically meaningful.

D I S C U S S I O N

The goal of this study was to evaluate the initial reliability,

validity and responsiveness of the GAQ. In general, the

results suggest the GAQ has acceptable properties of reliab-

ility and validity in this gout population. The questionnaire

has excellent internal consistency, as demonstrated by the

Cronbach’s alpha values for all GAQ scales. In fact, most

scales have alpha values over 0.90. The construct validity of

the instrument was supported by the inter-scale correlations

between the GAQ scales, the SF-36 and MOS Health Dis-

tress scale. As expected, correlations were higher between

scales assessing similar concepts than between scales of dissi-

milar concepts. For example, the correlations between the

GAQ scales tended to be moderate to high, while the corre-

lations between the GAQ and the SF-36 tended to be low

to moderate.

There are some areas that require further consideration.

Our hypothesis that study subjects with a sUA level of

06.0 mg/dl would report higher treatment satisfaction than

those who did not reduce their levels as much was not con-

firmed. As noted in Table 5, the majority of subjects were

clinically improved (i.e. achieved sUA levels of 06.0 mg/

dl) at the follow-up visits, limiting the ability of the ques-

tionnaire to distinguish between study subjects categorised

cross-sectionally according to sUA levels in this study.

Although no statistically significant differences were

reported between the 06.0 mg/dl sUA group and the �6.0

to 0 7.8 mg/dl sUA group, some of the scales did show

trends in the expected direction (i.e. higher functioning in

the 06.0 mg/dl sUA group). Additional clinical measures

such as physician assessment should be considered for

further evaluation of known-groups validity. Initiation of

therapy with a sUA lowering agent may result in more acute

gout flares. Consequently, improvement in patient-reported

outcomes may not be noted until after at least 6 months of

treatment when the sUA has a chance to stabilise and total

body urate load is decreasing. This is one reason to evaluate

longer term data (6 months and 1 year) when considering

the impact of gout treatments from the patient’s perspec-

tive.

For the most part, the GAQ scales were responsive to

change, the only scale that appeared unresponsive was Gout

Concern at 1 month. This is not surprising considering the

issues addressed in the Gout Concern scale, such as fear of

gout flares, would probably take more than 1 month to be

impacted by efficacious treatment. The majority of the

study subjects had been diagnosed with gout many years

ago and had experienced a flare within the past year. It is

likely that they might require more time until they have full

confidence that the treatment is working, manifesting in less

Gout Concern for the future. Most of the improvement in

Well-Being and Productivity scores occurred by 1 month, as

noted by the relatively stable change scores at each subse-

quent time point after 1 month. The scales for Gout Con-

cern and Gout Pain and Severity generally continued to

improve at 6 and 12 months.

One limitation of the current questionnaire is that the

MCIDs suggest that small changes will be clinically

important with measures such as Gout Concern, while lar-

ger changes are needed with other measures such as Pro-

ductivity. This should be addressed in the continued

development of the questionnaire. The results from the

MCID analyses suggest that a clinically meaningful change

on the questionnaire could be as low as 2 points (Gout

Concern) and as high as approximately 10 points (Produc-

tivity). In general, although all groups improved over time

(including the clinically stable group), the improved group

reported large improvements in most domains as early as

1 month. These results should be interpreted with caution

given the small sample sizes and the fact that an objective,

clinical measure was not available as the reference. Subjects

in this study were fairly homogeneous, with the majority

being male, Caucasian and having experienced a gout flare

within the past year; therefore this study population was

fairly consistent with the gout population as a whole.

However, several of the analyses were conducted with

small sample sizes and therefore more definitive results

might be obtained with a larger sample.

Furthermore, the importance of symptoms to individual

patients with gout varies widely. The ability of urate-lower-

ing therapy to lower sUA levels below the level of physio-

logic saturation can cause a paradoxical increase in the

number of flares experienced by patients when starting a

new therapy or changing dosages of current therapy. The

ability of a questionnaire to address these issues needs fur-

ther evaluation. This questionnaire focused on the patient’s

perspective about their health; the ability of a questionnaire

to distinguish between the patient’s perspective and the phy-

sician’s opinion of the patient’s health is another area that

needs further research.

In summary, initial results suggest the GAQ is reliable,

valid and responsive in this gout population. While the

results are encouraging, additional work on the question-

naire is required. Ongoing research includes further valid-

ation efforts to confirm scale structure, modification of

items to eliminate open-ended questions and examining the

questionnaire’s reproducibility. Confirmatory analyses con-

ducted on GAQ data in future studies will provide addi-

tional support to the psychometric properties of the

questionnaire.
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