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Abstract

Objectives. To identify the instruments that have been used to measure health-related quality of life

(HRQOL) in gout and assess their clinimetric properties, determine the distribution of HRQOL in gout

and identify factors associated with poor HRQOL.

Methods. Medline, CINAHL, EMBASE and PsycINFO were searched from inception to October 2012.

Search terms pertained to gout, health or functional status, clinimetric properties and HRQOL. Study data

extraction and quality assessment were performed by two independent reviewers.

Results. From 474 identified studies, 22 met the inclusion criteria. Health Assessment Questionnaire

Disability Index (HAQ-DI) and Short Form 36 (SF-36) were most frequently used and highest rated due

to robust construct and concurrent validity, despite high floor and ceiling effects. The Gout Impact Scale

had good content validity. Gout had a greater impact on physical HRQOL compared to other domains.

Both gout-specific features (attack frequency and intensity, intercritical pain and number of joints involved)

and comorbid disease were associated with poor HRQOL. Evidence for objective features such as tophi

and serum uric acid was less robust. Limitations of existing studies include cross-sectional design,

recruitment from specialist clinic settings and frequent use of generic instruments.

Conclusion. Most studies have used the generic HAQ-DI and SF-36. Gout-specific characteristics

and comorbidities contribute to poor HRQOL. There is a need for a cohort study in primary care

(where most patients with gout are treated) to determine which factors predict changes in HRQOL over

time. This will enable those at risk of deterioration to be identified and better targeted for treatment.
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Introduction

Gout is the most prevalent inflammatory arthritis, affecting

1.4% of adults in Europe [1]. Health-related quality of life

(HRQOL) may be adversely influenced by the excruciating

pain, chronic arthropathy, associated co-morbidities

(renal and cardiovascular disease, metabolic syndrome

and OA) and frequent suboptimal management in gout

[2]. The UK Department of Health and the Outcome

Measures in Rheumatology Clinical Trials (OMERACT)

group have identified HRQOL as a key component of

patient outcome assessment alongside the more trad-

itional markers such as survival rates, symptoms and

cost of resources [3, 4]. HRQOL can be measured using

generic instruments, which allow HRQOL to be compared

between different disease states, or by disease-specific

instruments, which account for the specific facets of

individual diseases [5]. Recent interest in HRQOL in gout

patients has resulted in the development of a disease-

specific measure, the Gout Assessment Questionnaire

1.0 [6], which was subsequently revised, resulting in the

Gout Assessment Questionnaire 2.0 and its subscale, the

Gout Impact Scale (GIS) [7]. The aims of this systematic

review were to (i) describe which instruments have

been used to measure HRQOL in gout in existing studies,

(ii) describe the clinimetric properties of these instru-

ments, (iii) describe the distribution of HRQOL in gout

and (iv) identify which factors associate with poor

HRQOL in gout.
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Methods

Search strategy

A systematic search was undertaken using the following

databases from inception to October 2012: Medline,

EMBASE, CINAHL, PsycINFO and Cochrane database

of systematic reviews. The search aimed to identify

studies of self-reported HRQOL in gout as well as those

evaluating the clinimetric (measurement) properties of

instruments used to assess HRQOL in gout patients.

Clinimetrics is defined as a methodological discipline

focused on measurement issues [8, 9]. The clinimetric

properties of an instrument describe the quality of its clin-

ical measurements, e.g. validity, reliability and responsive-

ness. Search terms included gout, health or functional

status and HRQOL. These domains were combined with

filters for measurement properties, such as elicitation

method (scale, measure and questionnaire) and measure

of scientific quality (psychometrics, validity, responsive-

ness, reliability) [10].

To increase the recall of the search results, all terms

were typed as synonyms and free text and mapped to a

thesaurus. Truncated terms and wildcards were used spe-

cific to each database.

Eligibility criteria

The following inclusion criteria were applied: (i) adults

aged >18 years with gout, (ii) assessment of HRQOL or

evaluation of the clinimetric properties of one or more in-

struments and (iii) publication in English. Both primary

care and secondary care studies were included. Publica-

tions without empirical data (such as commentaries, edi-

torials and reviews), randomized controlled trials deemed

to be non-representative of a typical population with gout

and articles not available as full text were excluded.

Study selection

Titles and abstracts of identified articles were independ-

ently reviewed against the criteria above by two reviewers

(PC, LC). Articles that could not be excluded based on title

and abstract screening alone were included for full-text

review, carried out independently by the same two re-

viewers. Further exclusions were made based on re-

application of the inclusion and exclusion criteria. The

references of all full-text papers were examined for rele-

vant studies. Disagreements at all stages were arbitrated

through consensus meetings.

Data extraction

The following data were extracted: study design (length

and method of recruitment, inclusion and exclusion cri-

teria, controls), participants (sample size, geographic lo-

cation, setting, mean age, gender, ethnicity, method of

gout diagnosis), study response rate or attrition, methods

of measurement (follow-up, statistical analysis), HRQOL

scores and factors associated with poor HRQOL. The

Consensus-based Standards for the Selection of Health

Measurement Instruments (COSMIN) checklist was used

to extract data on the clinimetric properties of question-

naires [11].

Methodological assessment

The quality of the following clinimetric properties of

HRQOL instruments was assessed against a modified

version of the quality criteria for measurement properties

by Terwee et al. [12]—validity (content, known group, floor

or ceiling effects, construct and concurrent), reliability (in-

ternal consistency and test�retest) and responsiveness.

Qualitative studies were assessed against the criteria set

by the Critical Appraisal Skills Programme (CASP) [13].

Cohort studies were assessed against the standards set

by the Newcastle Ottawa Scale (NOS) for assessing the

quality of non-randomized studies [14]. Assessment of the

methodological quality of cross-sectional studies included

modified components such as the baseline associates of

HRQOL, response rate and a measure of association be-

tween poor HRQOL in gout compared with controls, in

addition to the NOS quality assessment scale.

Results

Study selection

A total of 761 potentially relevant articles were identified:

474 articles were included in title and abstract screening

after removal of duplicated papers. After full-text review of

the remaining 24 articles as well as 5 articles identified

from reference lists, 22 articles met the inclusion criteria.

Reasons for exclusion are described in Fig. 1. Included

studies are summarized in Table 1.

Study characteristics and methodological quality

Of the 22 included studies, 8 evaluated clinimetric proper-

ties of instruments used to measure HRQOL [4, 6, 7,

15�19] and the remainder focused on self-reported

HRQOL or health care utilization [20, 21�32]. One study

reported both the measurement properties as well as the

scores of HRQOL as measured by the Health Assessment

Questionnaire Disability Index (HAQ-DI) and Short Form

36 (SF-36) [33]. All studies were published in or after

2006. A total of 13 cross-sectional [4, 7, 18, 20�24,

26�30], 7 cohort [6, 15�17, 19, 25, 33] and 2 qualitative

studies [31, 32] were identified. The median sample size of

the 20 quantitative studies was 134 (range 49�70 334).

Only four studies [17, 18, 22, 33] used the diagnostic

gold standard of MSU crystal identification from joint or

tophus aspirate [34]. Other methods of gout diagnosis in

studies included hyperuricaemia (n = 3) [6, 18, 19], ACR

classification criteria [35] (n = 11) [4, 7, 15, 16, 23, 25, 26,

28, 29, 31, 35], self-reported gout (n = 4) [19, 21, 22, 30],

physician diagnosis (n = 2) [22, 24] and ICD-9 codes (n = 1)

[20]. The follow-up period in cohort studies ranged from

8 weeks [16, 19] to 2 years [17]. Five cross-sectional stu-

dies reported response rates of >60% [7, 18, 22, 24, 29].

Quality assessment of cohort and cross-sectional studies

is summarized in Table 2 (for qualitative studies, see sup-

plementary Table S1 available as supplementary data at

Rheumatology Online).
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Instruments used to measure HRQOL in gout

Twelve different instruments to measure HRQOL were

identified (five studies employed more than one instru-

ment) [16, 18, 23, 25, 33]. Most commonly used were

the HAQ-DI (n = 6) [4, 15, 18, 23, 27, 33], SF-36 (n = 5)

[17, 20, 22, 23, 33], GIS (n = 4) [7, 19, 24, 26] and Health

Assessment Questionnaire II (HAQ II, n = 2) [18, 25]. The

Gout Assessment Questionnaire 1.0 (GAQ 1.0) [6], Arthritis

Impact Measurement Scale (AIMS) [16], Medical

Outcomes Survey 20 (MOS 20) [16], Brief Illness

Perception Questionnaire (BIPQ) [25], SF-36 Physical

Function 10 (PF10) [18], Short Form 12 (SF-12v2) [30],

HAQ [28], EuroQOL 5D (EQ5D) [23], Short Form 6D

(SF-6D) [30] and World Health Organisation Quality of

Life (WHOQOL)-BREF [21] were each used once.

Clinimetric properties of instruments used to measure
HRQOL in gout

Values of the measurement properties of identified instru-

ments are available in Table 3. Supplementary Tables S2

and S3 (available at Rheumatology Online) present quality

ratings assigned to the measurement properties assessed

against the modified guidelines by Terwee et al. [12].

Content validity was only established for the gout-specific

GIS and GAQ 1.0, which received patient and health care

provider input during the development of the question-

naires [6, 7]. The generic SF-36 (except PF10 [18]) and

the HAQ-DI [4, 15�17, 33] performed well in the known-

group analysis based on self-reported general health,

comorbidities and correlation with disease characteristics.

The HAQ-DI, HAQ II and SF-36 had significant floor

(HAQ-DI 20.5%) and ceiling (HAQ-DI 34%, HAQ II

25.8%, SF-36 18.4%) effects, indicating a weakness in

the ability to differentiate between participants at the ex-

treme ends of the scale (no disability and severe disabil-

ity), leading to limited content validity and responsiveness

to change [4, 17]. The GIS showed poor construct validity,

with low correlations between the subscales of GIS

(except unmet treatment need) and physician-rated sever-

ity (r = 0.02�0.34), although moderate correlations were

seen with patient-rated severity (r = 0.31�0.45) [7, 19].

Correlations of the SF-36 Mental Component Summary

(MCS) (r =�0.17 to �0.43) with the GIS were generally

higher than those seen with the Physical Component

Summary (PCS) (r =�0.10 to �0.20) (NB correlation coef-

ficients are negative, as higher scores indicate better

health status on the SF-36 but worse health status on

the GIS [5]). The GAQ 1.0 had better correlation with the

MOS health distress questionnaire (r = 0.03�0.46) than

the SF-36 (PCS, r = 0.02�0.34; MCS, r =�0.01 to 0.23)

[6]. The HAQ-DI and HAQ II correlated with each other

(r = 0.87) as well as the SF-36 (HAQ-DI, r =�0.41 to

�0.67; HAQ II, r =�0.35 to 0.72) [15, 18]. Most instru-

ments had good or excellent internal consistency

(Cronbach’s a= 0.4�1.0), except the GIS (weak correlation

between items of the gout medication side effects and

unmet treatment needs) [7]. Test�retest reliability was

low for the AIMS [intraclass correlation coefficient

(ICC) = 0.11�0.70] and the MOS 20 (ICC = 0.27�0.65) [16]

but acceptable for the HAQ-DI (ICC = 0.68�0.84) [15].

Responsiveness to clinical change was elicited by the

Minimal Clinically Important Difference (MCID) of 5�8

points for the subscales of the GIS [19], SF-36 [17] and

GAQ 1.0 (in all subscales except well-being anchored to

pain frequency) [6] and a 20% change in scores of the

AIMS and MOS 20 [16]. Effect sizes (ESs) of the PCS

(SF-36) improved from small (0.3) in the treatment with

colchicine only to large (0.99) in the urate lowering treat-

ment (ULT) and colchicine group [17]. The magnitude of

the ES was lower for the GIS (0.218�0.376 in the minimally

improved and 0.129�0.682 in the markedly improved

groups) [19] and moderate (0.62) for the HAQ-DI [15].

The distribution of HRQOL in gout

No studies were identified that defined or used a cut-off

value for poor HRQOL in gout. Higher scores indicate

worse HRQOL in the GIS, GAQ 1.0, HAQ-DI, AIMS and

BIPQ and better HRQOL in the WHOQOL-BREF, SF-36

including PF10, MOS 20 and SF-12v2. Four studies iden-

tified instruments with scores lower than controls (SF-36

physical functioning, role physical, bodily pain, general

health, role emotional, PCS P< 0.001 [20]; WHOQOL-

BREF P = 0.003 [21]) and USA normative distribution

(SF-36 PCS P = 0.007 [22], P< 0.001 [30]), representative

FIG. 1 Systematic search and study selection.
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of poor HRQOL in gout. One cohort study of treatment-

failure gout showed lower scores in all SF-36 domains

(except mental health and MCS) compared with age-

and sex-matched US normative distributions (PCS and

MCS normative distributions have a mean of 50 and a

standard deviation of 10 for the US population) [33]. One

cohort [17] and two cross-sectional studies [21, 22] high-

lighted the greater impact of gout on physical HRQOL as

measured by the SF-36 [17] and WHOQOL-BREF

(P< 0.001) [21], with a lesser reduction seen in the MCS

compared with US norms (P< 0.001) [22]. However, the

impact on physical function was mild, as shown in two

studies using the HAQ-DI, with a baseline HAQ-DI of 1

for those with treatment-failure gout [33] and 0.43 in

chronic tophaceous gout [16]. (Consensus-based cut-off

for mild disability as measured by the HAQ-DI is a score

<1, moderate disability 1�2 and severe disability 52 [36].)

Similarly the average HAQ score (surrogate for musculo-

skeletal disability) in another study was 0.17 [28]. Two

cross-sectional studies [27, 30] comparing the impact of

gout with that of other rheumatic diseases showed sub-

stantially lower levels of disability (mean HAQ-DI 0.54) in

patients with gout compared with those with RA (0.97) and

OA (1.00) [27]. Those with severe gout (three or more

flares in the previous year and confirmed tophi) had similar

health utility (SF-6D) scores as patients with average RA

or systemic lupus [36]. In two studies that utilized the

GIS, participants’ gout concern remained high despite

their reporting that they found treatment helpful [19, 24],

and in another cohort study using the generic BIPQ, the

impact of gout was most severe on perceptions of chron-

icity [25]. Gout severity was also associated with an

increased utilization of primary care clinics in a cross-

sectional study of health care resources utilization

(P = 0.005) [29].

Factors associated with poor HRQOL in gout

Two studies of physical functioning (measured by the

SF-36 and HAQ-DI) as a surrogate marker of HRQOL

and another study of health care utilization found that

associated comorbidities contribute to poorer HRQOL

(PCS, r =�0.18 to �0.43, P< 0.01 [22]; HAQ-DI,

P< 0.03 [33]) and a greater number of primary care

visits (P = 0.006) [29]. In one study of US veterans, comor-

bidities were solely responsible for poor HRQOL, with no

difference in HRQOL between those with and without gout

after comorbidities had been adjusted for [20]. However,

in one cross-sectional study the association between gout

and poor physical HRQOL of the WHOQOL-BREF re-

mained significant after adjustment for medical (diabetes,

hypertension and chronic kidney disease) and musculo-

skeletal comorbidities (WHOQOL-BREF, P = 0.001 [21]).

Cross-sectional association of gout characteristics [pres-

ence of tophi (PCS, P< 0.01; MCS, P< 0.05), uncertainty

about the presence of tophi (PCS, P< 0.001; MCS,

P< 0.01) and four or more flares in the last 12 months

(PCS, P< 0.05; MCS, P< 0.05)] with poor HRQOL and

high activity impairment also remained significant even

after adjustment for comorbidities [30]. In one cohort

[25] and four cross-sectional studies [7, 22, 28, 30],

gout-specific features, including increasing frequency of

flares (P = 0.002 [22], P = 0.044 [25], r = 0.51 [7], P< 0.05

[30]), time with pain between attacks (P< 0.001 [22]), pain

during a typical attack (P = 0.023 [22]), number of joints

involved in a typical attack (P = 0.004 [22]) and presence

of tophi {relative risk (RR) = 4.3, 95% confidence interval

(CI) 1.2, 15.1 [28], P< 0.05 [30]} were reported to be asso-

ciated with worse HRQOL (measured by the GIS, SF-36,

SF-12v2, HAQ and BIPQ) even after adjustment for age,

gender, gout features and comorbidities. Increased fre-

quency of flares in the previous year (three or more)

(PCS, P< 0.05) and confirmed tophi (severe gout) (PCS,

P< 0.01; MCS, P< 0.01) led to worse HRQOL compared

with asymptomatic patients [30]. The presence of tophi

had a significant impact on activity impairment (P< 0.05

[30]) and led to an increased likelihood of consultation with

a rheumatologist {odds ratio (OR) = 7.92, 95% CI 2.81,

22.34, P< 0.0001 [29]} in two cross-sectional studies

[29, 30]. Other cross-sectional variables such as phys-

ician-rated severity (primary care OR = 1.46, 95% CI

1.02, 2.08, P = 0.037; rheumatologist OR = 1.52, 95% CI

1.08, 2.14, P = 0.018), time since last gout attack (primary

care OR = 0.65, 95% CI 0.55, 0.76, P< 0.0001; rheuma-

tologist OR = 0.78, 95% CI 0.67, 0.91, P = 0.001) and an

attack within the last 3 months (primary care OR = 3.48,

95% CI 1.84, 6.58, P< 0.0001; rheumatologist OR = 2.11,

95% CI 1.22, 3.65, P = 0.008) were also associated with

health care resources utilization [29]. While some studies

support the association of tophi (GIS, P = 0.029 [24]; PCS,

P< 0.01; MCS, P< 0.05 [30]) and serum uric acid (SUA)

(P = 0.002) [25] with poor HRQOL, others do not (tophi:

patient-severity rating, r = 0.174 [26]; SUA: WHOQOL-

BREF, P = 0.750 [21]; GIS, r< 0.29 [24]; patient-severity

rating, r = 0.06 [26]). There was a paucity of cross-sec-

tional evidence for positive effects of allopurinol on

HRQOL from a patient’s perspective (WHOQOL-BREF,

P = 0.618 [21]; HAQ, P = 0.79 [28]), whereas steroid and

non-steroidal anti-inflammatory drugs were associated

with greater musculoskeletal disability [28]. Although

tophi, comorbidities, polyarticular disease and radio-

graphic damage were associated with worse HRQOL

at baseline, after multivariate analysis, a reduction in

flares (P = 0.001�0.06) and baseline SUA (P = 0.001�0.04)

were predictors of improvement in HRQOL in one co-

hort study [17].

Discussion

Although none of the identified instruments to measure

HRQOL in gout in this review were satisfactory in all

domains of the assessed clinimetric properties, generic

instruments (HAQ-DI, SF-36) received the highest ratings.

Correlations with clinical characteristics, other instru-

ments and change in scores coupled with clinical change

strengthened their construct and concurrent validity as

well as responsiveness. The SF-36 and HAQ-DI have

been endorsed by the OMERACT group as validated

tools to measure HRQOL and functional disability in

gout [37, 38]. While the generic instruments allow

www.rheumatology.oxfordjournals.org 2037

Health-related quality of life in gout

cross-sectional study of veterans with gout and another 
role emotional, 
Mental Component Summary (
)
to
.
(
[
-
)
]
to
.
.
-
.
.
to
to
rheumatoid arthritis (
)
osteoarthritis 
.
&geq;3
to
.
which
i
ing
.
s
s
.
-
-
higher
.
two
ies
,
and both PCS and MCS of the SF12v2 
(
,
p
p
,
p
&geq;
4
p
,
p
)
low health utilities score (poor health) 
.
,
[
(
p
p
p
p
p
p
,
[
(
-
--
;
p
]
)
&geq;3
p
,
p
as measured by the SF6D of the SF12v2 
to
.
p
(
[
-
--
)
]
)
.
-
--
-
--
-
--
-
--
-
-
--
 (primary and secondary care)
.
st
,
,
,
,
lesser 
.
-
-
.
,
.
st


comparison between the impact of different diseases,

their treatments and cost-effectiveness analyses, they

may lack the sensitivity to capture the true impact of

gout, especially in those with less severe disease [39].

The disease-specific GIS may focus on HRQOL domains

more relevant in gout (hence a better correlation with pa-

tient-reported factors) and be more responsive to small

changes in health status [40]. However, it may miss

any unexpected adverse outcomes and does not allow

comparison between disease states. Furthermore, the

OMERACT group has not yet unreservedly endorsed the

Gout Assessment Questionnaire 2.0 and its GIS subscale

as fully validated HRQOL measures in chronic gout [38].

A consistent finding of all the instruments reviewed is

that people with gout had lower physical HRQOL com-

pared with the normative distribution [20, 22] as well as

study controls [21], even after adjusting for comorbidities

[7, 22, 24]. This may be due to the strong emphasis on

physical functioning as a surrogate measure for HRQOL in

the generic instruments. The impact of SUA and tophi

were variable, with some studies reporting an adverse

effect on HRQOL [17, 24] but others showing no effect

[21, 26]. SUA may have an indirect relationship with

HRQOL in gout, as it is positively correlated with the fre-

quency of flares in the last 12 months as well development

of tophi [28, 30, 41]. Although allopurinol is not perceived

by patients to improve HRQOL [21, 28], its use in primary

care is often suboptimal [42] and it has been shown to

reduce the number of flares as well as tophi [43, 44].

Patients may be unaware of the rationale behind ULT,

with many discontinuing treatment at the onset of flares

when ULT is initiated [32].

The robustness of the findings of this review is sup-

ported by data extraction and quality assessment using

validated tools by two independent reviewers. Our search

strategy included a filter that is 90�97% sensitive in

retrieving clinimetric articles [12], therefore it is unlikely

that we would have missed any such articles. Never-

theless, the findings of the review need to be interpreted

in the context of the limitations of the study design as well

as those of the literature identified. A limitation is that the

articles included in the review were restricted to English

(due to a lack of translation facilities) as well as not

searching for grey literature (presumed low yield). The

generalizability of the results may be limited by the

highly selective populations studied (treatment failure or

chronic tophaceous gout in the intercritical stage, mainly

Caucasian males), study settings (private or specialist

clinics) and variable response rates.

Existing studies of HRQOL in gout are limited by their

paucity of longitudinal data, recruitment from highly se-

lective secondary care populations and use of mostly gen-

eric instruments to measure HRQOL. Hence there is a

need for a primary care�based prospective cohort study

using both gout-specific and generic questionnaires to

determine how HRQOL changes over time in the clinical

setting, where most patients with gout are treated, identify

which factors (such as disease characteristics, treatment,

comorbidities including anxiety and depression) predict

changes in HRQOL and also identify those at risk of de-

terioration to better target their treatment.

Rheumatology key messages

. Existing studies of gout most commonly use
generic measures of HRQOL.

. Gout is associated with poorer physical HRQOL.

. Poor HRQOL in gout is associated with both dis-
ease-specific characteristics and comorbidity.
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