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	 Background:	 To use a gout-specific quality of life (QoL) tool, the Gout Impact Scale (GIS), to evaluate characteristics of gout 
affecting QoL in subjects with gout.

	 Material/Methods:	 In this cross-sectional study, 169 individuals with gout completed the 24-item GIS and a general questionnaire 
regarding gout characteristics. The reliability and validity of the GIS were verified by Cronbach’s a and explor-
atory factor analysis, respectively. The impact of gout characteristics on the QoL of subjects with gout was as-
sessed by stepwise multiple regression analysis.

	 Results:	 The 169 subjects with gout included 149 (88.2%) men and 20 (11.8%) women, of median age 43 years. The 
reliability of the GIS was appropriate (0.84–0.90), except for Gout Medication Side Effects (0.69) and Unmet 
Gout Treatment Need (0.59). Exploratory factor analysis showed that construct validity was acceptable, with a 
cumulative variance contribution rate of 5 common factors of 70.09% and factor loading >0.5 between each 
pair of items of the GIS. Univariate analysis showed that male sex was positively correlated with Well-being 
During Attack (p<0.05), and that source of medical expenses, current cigarette use and drinking were signifi-
cantly correlated with Unmet Gout Treatment Need (p<0.05 each). A family history of gout, gout flares, and at-
tack frequency were significantly correlated with total GIS, Well-being During Attack, and Gout Concern during 
Attack (p<0.05 each). Multivariate analysis suggested that history of gouty arthritis, acute attack and attack 
frequency had a considerable impact on QoL (p<0.05 each).

	 Conclusions:	 The GIS showed acceptable reliability and validity in identifying associations between poor QoL and gout 
characteristics.
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Background

Gout is a painful, inflammatory form of arthritis, caused by 
abnormal metabolism of purines and the resulting accumu-
lation of uric acid crystals within the joints and other tis-
sues [1,2]. Estimates indicate that 1 to 3% of the Chinese 
population has gout [3], with the incidence rate gradually in-
creasing [4,5]. Individuals with gout experience severe gout 
flares, chronic recurrent pain, and joint swelling, resulting in a 
reduction in their quality of life (QoL) [6,7], which is poorer in 
individuals with gout than in physically and mentally healthy 
persons [8]. The instruments currently used to assess QoL in 
subjects with gout include the Short-Form 36-item health sta-
tus survey (SF-36) [9], the Health Assessment Questionnaire-
Disability survey (HAQ-DI) [10], the World Health Organization 
Health-Related Quality of Life Scale (WHOQOL-BREF) [11], and 
the Gout Assessment Questionnaire 2.0 (GAQ 2.0) [12]. Studies 
have tended to use general instruments to evaluate the QoL of 
subjects with gout, but they are relatively insensitive and do 
not evaluate the effects of gout and the drugs used to treat 
it from the subject’s point of view [13]. Furthermore, little is 
known about Chinese subjects’ awareness of gout, treatment 
status, and treatment satisfaction.

The present study was designed to assess overall QoL in Chinese 
subjects with gout and to investigate the association between 
gout-related variables and QoL in this population. Self-reported 
outcomes were determined using the Gout Impact Scale (GIS), 
the main portion of the GAQ2.0 [14], and demographic and 
clinical characteristics were also collected.

Material and Methods

Study design and study population

This cross-sectional, observational study recruited subjects with 
gout who were evaluated at the rheumatology clinic of the First 
Affiliated Hospital of Guangzhou University of Chinese Medicine 
from March 2018 to June 2019. Subjects were included if (1) 
they were aged >18 years and met the 2015 ACR-EULAR Gout 
Classification Criteria [15,16]; (2) they volunteered to complete 
the questionnaire; and (3) they had good reading comprehen-
sion and were able to communicate without difficulty. Subjects 
were excluded if they had been diagnosed with a mental ill-
ness or cognitive disorder. All participants provided written 
informed consent. The study protocol was approved by the 
Ethics Committee of the First Affiliated Hospital in Guangzhou 
University of Chinese Medicine (No. ZYYECK [2018] 172) and 
conformed to the principles of the Declaration of Helsinki.

QoL assessment

All participants completed the 24-item GIS in Chinese, which al-
lowed them to describe the influence of gout on their QoL. The 
Chinese version of the GIS, which was copyrighted by Takeda 
Pharmaceuticals, was provided by Lionbridge Technologies [17]. 
The 24-item GIS includes 4 items addressing overall concerns 
about gout, 2 items addressing the side effects of gout med-
ications, 3 items addressing, unmet treatment needs, 11 ad-
dressing patient well-being during gout attacks, and 4 items, 
addressing concerns about gout during goat attacks [18]. The 
first 3 dimensions assessed the overall effects of gout, where-
as the last 2 dimensions evaluated the effects of gout onset. 
Each item was scored on a Likert 5-point scale [19], with partic-
ipants rating their responses from “strongly agree” to “strong-
ly disagree”, “all the time” to “never”, and “not at all” to “ex-
tremely”. The score for each participant on each dimension 
of the GIS was calculated. Scores ranged from 0 to 100, with 
higher scores indicating poorer condition.

Demographic and clinical characteristics

Demographic characteristics were recorded for each subject, 
including sex, age, body mass index (BMI), educational lev-
el, gross monthly income, sources of medical expenses, cur-
rent cigarette use, and current drinking. Clinical characteris-
tics included disease duration, family history of gout, baseline 
urate-lowering therapy (ULT), gout flares, and frequency of at-
tacks over 6 months.

Data collection

Patients with gout were informed of the significance and pur-
pose of the research by an investigator. If the participant be-
came confused during the survey process, the investigator was 
available for consultation. Because this survey included a com-
bination of electronic and paper questionnaires, patients un-
familiar with the operation of electronic devices could com-
plete the questionnaires with the help of family members or 
the investigator. The content of the questionnaire was exam-
ined carefully before analysis. If there were any blank answers, 
the patient was contacted and asked to clarify the incomplete 
answers. Two researchers checked the details of the data.

Statistical methods

Demographic and clinical variables were analyzed by descrip-
tive statistical methods. Categorical variables were reported 
as number and percentage, and continuous variables as me-
dian (inter-quartile range, IQR) or mean±standard deviation 
(SD). Cronbach’s alpha was used to determine the internal 
consistency of the GIS, with 0.7 or above considered accept-
able. Exploratory factor analysis was used to test the construct 
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validity of GIS, with a cumulative variance contribution rate 
>60% and factor loading >0.5 considered appropriate. A Kaiser-
Meyer-Olkin (KMO) value >0.7 and a significance on Bartlett’s 
sphericity test <0.01 indicated that the data were suitable for 
factor analysis. Because the GIS score was not normally dis-
tributed, factors possibly influencing QoL were assessed by 
Spearman correlation coefficient analysis, the Mann-Whitney 
U-test, or the Kruskal-Wallis H-test. Variables found to be sta-
tistically significant were subsequently selected as indepen-
dent variables, with GIS score being the dependent variable. 
Multiple linear stepwise regression analysis was performed to 
determine the relationships between significant variables and 
GIS scores. Each linear regression model used P-P plots and 
scatter plots to evaluate the residual and normal distribution 
of the dependent variables. All statistical analyses were per-
formed using SPSS software, with p-values <0.05 being de-
fined as statistically significant.

Results

Study characteristics

Of the 174 subjects with gout recruited, 5 were excluded be-
cause of incomplete data or withdrew voluntarily, and 169 pa-
tients were analyzed. The effective response rate on the ques-
tionnaires was 97%. The 169 patients included 149 (88.2%) 
men and 20 (11.8%) women, of median age 43 years (IQR: 
35–53.5 years) and median disease duration of 36 months 
(IQR: 12–71 months). At evaluation, 50% of the patients were 
currently experiencing an acute gout attack. Ninety-three 
(43.1%) patients had experienced 3 or more acute gout flares 
during the previous 6 months, and 98 (57.6%) had taken uric 
acid-lowering drugs. The demographic and clinical character-
istics and the mean GIS summary scores of these patients are 
shown in Table 1.

Variable N=169

Age (years), median (IQR) 	 43	 (34–53.5)

Gender, Male, n (%) 	 149	 (88.2)

BMI(kg/m2), median (IQR) 	 25.78	 (23.55–28.06)

Education level, n (%)

	 Primary education 	 12	 (7.1)

	 Junior high school 	 35	 (20.7)

	 Junior college 	 39	 (23.1)

	 Senior high school 	 39	 (23.1)

	 Bachelor degree or above 	 44	 (26.0)

Income/month (RMB), n (%)

	 £3000 	 38	 (22.5)

	 3001~5000 	 52	 (30.8)

	 5001–10000 	 42	 (24.9)

	 10001–20000 	 23	 (13.6)

	 ³20000 yuan 	 14	 (8.3)

Sources of medical expenses (RMB), n (%)

	 Self-paying 	 56	 (33.1)

	 Reimbursable items 	 113	 (66.9)

	 Smoking 	 60	 (35.5)

	 Alcohol drinking 	 62	 (36.7)

Table 1. Baseline characteristics of gout patients.

Data are n (%), median (IQR), or mean(S.D). GIS: 0 to 100; higher score indicates more serious symptoms of gout or terrible quality 
of life. GIS – Gout Impact Scale; IBM – body mass index; IQR – interquartile range; S.D. – standard deviation; ULT – uric acid lowering 
therapy.

Variable N=169

Disease duration (month), median 
(IQR)

	 36	 (12–71)

A family history of gout, n (%) 	 47	 (27.8)

During an attack (half a year), n (%) 	 85	 (50.3)

Number of attacks at half a year, n (%)

	 0 	 30	 (17.8)

	 1–2 	 66	 (39.1)

	 3–5 	 43	 (25.4)

	 6–10 	 21	 (12.4)

	 >10 	 9	 (5.3)

Baseline ULT use n (%)

	 Allopurinol 	 33	 (19.5)

	 Febuxostat 	 43	 (25.4)

	 Benzbromarone 	 22	 (13.0)

GIS, median(IQR)

	 Gout concern overall 	 87.5	 (75–100)

	 Gout medication side effects 	 75	 (62.5–100)

	 Unmet gout treatment 	 41.67	 (33.33–50)

	 Well-being during attack 	 43.18	 (30.68–54.55)

	 Gout concern during attack 	 75	 (68.75–93.75)
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Assessment of QoL in gout

Median scores on GIS and its subscales ranged from 41.67 (Unmet 
Gout Treatment Needs) to 87.5 (Gout Concern Overall). These 
GIS scores indicated that participants had considerable concerns 
about their gout (87.5±25), the side effects of medications used 
to treat this condition (75±37.5) and acute gout attacks (75±25). 
Nevertheless, subjects regarded their drug therapy as effective 
and their health status during a gout flares as acceptable, as 
shown by the their scores on the “Unmet Gout Treatment Need” 
(41.67±11.67) and “Well-being During Attack” (43.18±21.86) sub-
scales, both of which were below the scale mid-points. These re-
sults indicate that the overall QoL of Chinese patients with gout 
was generally moderate or below average (Table 1).

Reliability of the GIS

Evaluations of internal consistency showed that Cronbach’s a 
was 0.89 overall; 0.90 for the Gout Concern Overall dimension, 
0.69 for the Gout Medications Side Effects dimension, 0.59 for 
the Unmet Gout Treatment Need dimension, 0.91 for the Well-
being During Attack dimension, and 0.84 for the Gout Concern 
During Attack dimension. Thus, reliability was adequate for over-
all GIS (0.89) and for 3 of the subscales (0.84–0.90) (Table 2).

Construct validity of GIS

Evaluation of construct validity showed that the KMO sam-
pling was adequate, with a score of 0.86, and the approximate 
chi-squared value on Bartlett’s sphericity test was 2905.528 
(df=276, p<0.01), indicating that the GIS scores were appro-
priate for exploratory factor analysis. The result of exploratory 
factor analysis suggested that 5 common factors with eigen-
values greater than 1 were retained. The cumulative variance 
contribution rate was 70.09%, and factor loading between each 
pair of items on the GIS was >0.5, indicating reasonable va-
lidity. The 5 principal components explained 32.10%, 17.11%, 
9.79%, 5.85%, and 5.24%, respectively, of the variation in to-
tal evidence (Table 3).

Correlations between QoL and gout-related variables

Correlation analysis showed that male sex was significantly as-
sociated with Well-being During Gout Attacks (p=0.01), whereas 
sources of medical expenses, current cigarette use, and current 
drinking significantly correlated with Unmet Gout Treatment Need 
(p<0.05 each). Family history of gout, gout flares, and 6-month 
frequency of gout attacks were positively associated with Well-
being During Attacks (p<0.01 each), Gout Concern During Attacks 
(p<0.05 each), and overall GIS scores (p<0.01 each) (Table 4).

Stepwise multiple linear regression

Stepwise multiple linear regression analysis was performed 
to identify factors significantly associated with total GIS score 
and score on each subscale. Patients undergoing an acute gout 
attack were significantly more anxious than those who were 
not on overall concern about goat (r=7.73, p<0.01) and con-
cern about gout during an attack (r=6.92, p<0.01), indicating 
that patients with gout flares had poorer QoL. Scores on un-
met gout treatment needs were significantly higher in patients 
with than without frequent gout attacks (r=0.64, p<0.01) and 
gout flares (r=5.57, p<0.01), as well as being higher in current 
smokers than non-smokers (r=6.63, p<0.01). Scores on Well-
being During Attacks were significantly higher in patients with 
than without a history of gouty arthritis (r=10.38, p<0.05), in 
patients who were than were not experiencing attacks (r=0.52, 
p<0.05) and in those with than without gout relapse (r=8.91, 
p<0.05), indicating that health status during an attack en-
hanced patient discontent. History of gout (r=24.43, p<0.05), 
acute gout attacks (r=31.56, p<0.05), and greater attack fre-
quency (r=1.54, p<0.05) were positively correlated with poor-
er QoL, as shown by overall GIS scores (Table 5).

Discussion

QoL has been recognized as an important outcome of in sub-
jects with gout, as shown in the UK Department of Health 
Trial and the Outcome Measures in Rheumatology Clinical Trial 
(OMERACT) [20,21]. Overall GIS was designed to estimate the 
influence of gout on mental and social function [22,23] and 
was the only gout-specific QoL measurement assessed during 
OMERACT [13], showing satisfactory reliability and validity in 
subjects with gout. The present cross-sectional study of 169 
patients with gout in China used gout-specific QoL measure-
ments to evaluate the association between QoL and gout char-
acteristics. Overall, we observed that patients with gout had 
moderate or low QoL. Univariate analysis showed that male 
sex was positively correlated with well-being during an attack. 
Source of medical expenses, current smoking, and current drink-
ing were significantly related to unmet gout treatment needs. 
Multiple linear regression analysis of factors associated with 

Gout Impact Scale (n=169)
No. 

items
Cronbach’s 

alpha

Overall 24 0.89

Gout concern overall 4 0.90

Gout medication side effects 2 0.69

Unmet gout treatment need 3 0.59

Wellbeing during attack 11 0.91

Gout concern during attack 4 0.84

Table 2. Internal consistency analysis of the Gout Impact Scale.
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GIS Item(n=24)
Factor loading

1st rotated 2nd rotated 3rd rotated 4th rotated 5th rotated

Gout concern overall

	 1.a 0.047 0.751 0.185 0.136 0.045

	 1.b 0.072 0.892 0.131 0.070 0.037

	 1.c 0.230 0.842 0.248 0.045 –0.098

	 1.d 0.186 0.836 0.268 0.054 –0.086

Gout medication side effects, r

	 1.f 0.011 0.286 0.653 –0.040 –0.165

	 1.l 0.064 0.480 0.572 –0.107 –0.083

Unmet gout treatment need, r

	 1.j 0.034 –0.212 0.004 –0.169 0.807

	 1.m –0.182 0.022 0.402 0.293 0.540

	 1.n 0.176 0.076 –0.192 –0.106 0.790

Well being during attack

	 2.a 0.818 0.082 0.023 0.268 –0.115

	 2.b 0.855 0.172 0.015 0.250 –0.069

	 2.c 0.778 0.215 0.009 0.263 –0.078

	 2.d 0.703 –0.136 0.234 0.025 –0.080

	 3.a 0.761 0.093 0.240 0.006 –0.010

	 3.b 0.803 0.071 0.008 0.226 0.044

	 3.c 0.811 –0.056 0.137 –0.005 0.023

	 3.d 0.894 0.122 –0.043 0.190 0.022

	 3.e 0.880 0.195 –0.069 0.182 0.057

	 3.f 0.882 0.126 0.051 0.145 0.001

	 3.g 0.840 0.162 0.031 0.197 0.106

Gout concern during attack

	 1.g 0.178 0.272 0.795 0.033 –0.151

	 1.h 0.064 0.402 0.584 0.226 0.084

	 1.i 0.233 0.348 0.732 0.025 –0.126

	 1.k 0.084 0.546 0.531 0.153 –0.223

Eigenvalues 7.70 4.12 2.35 1.40 1.26

VCR (%) 32.10 17.11 9.79 5.85 5.24

CVCR (%) 32.10 49.21 59.00 64.85 70.09

Table 3. Exploratory factor analysis of the Gout Impact Scale.

GIS consists of 24 items with five subscales. VCR – variance contribution rate; CVCR – cumulative variance contribution rate; 
GIS – Gout Impact Scale.
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overall GIS indicated that history of gouty arthritis, acute gout 
attack, and attack frequency had significant effects on QoL.

We found that Cronbach’s a on the overall GIS was 0.89, with 3 
subscales of the GIS also showing satisfactory internal consis-
tency (0.84~0.90). In contrast, Cronbach’s a on the unmet gout 
treatment needs (0.59) and side effects of gout medications 
(0.69) subscales were lower. Similar results were observed in 
other studies. For example, an observational survey of 147 pa-
tients in the U.S.A. found that reliability was sufficient for the 
overall GIS (0.93) and 3 of its subscales (0.82~0.94), but not for 
the unmet gout treatment needs (0.62) and side effects of gout 
medication (0.32) subscales [19]. Another study, involving 308 
patients with gout, showed that Cronbach’s a for the GIS was 
sufficient (0.76–0.94), but not for the side effects of gout medica-
tion (0.60) and unmet gout treatment needs (0.65) subscales [12]. 
Cronbach’s a for the GIS may increase as the number of items 
increase [24], suggesting that the low Cronbach’s a on the un-
met gout treatment needs and side effects of gout medications 
may be due to their having fewer items (2 and 3, respectively).

The first study using the GIS to investigate the correlation be-
tween gout-related features and QoL found that attack fre-
quency and serious pain episodes reduced the QoL of gout 
patients [8]. In contrast, objective indicators, such as the num-
ber of swollen and painful joints during gout flare, blood uric 
acid concentration, and gouty tophi, were not associated with 

patient QoL. Physician severity score and acute gout attack were 
found to correlate positively with total GIS score [18], as did 
unbearable pain and the severity of acute gouty arthritis [24]. 
Consistent with the above results, we found that gout flares 
and attack frequency were significantly associated with poor 
QoL. Unbearable pain during gout flare and more frequent at-
tacks made patients more worried about physical impairment, 
loss of ability to work, and the burden of healthcare costs [12]. 
Patients with gout flares or frequent attacks were found to 
more likely experience depression and/or anxiety, which had 
an impact on their mental state [25].

Older men were found to be more susceptible to gouty arthri-
tis, reducing their overall QoL [26,27]. Our findings also sug-
gested that QoL was worse in men than in women during a 
gout attack. Alternatively, 17-b estradiol in women may regu-
late purine synthesis and uric acid metabolism, reducing uric 
acid levels. In contrast, estrogen in men may promote renal 
uric acid reabsorption and inhibit renal excretion of uric acid. 
In addition, because men generally participate more in social 
activities, they are more likely to drink alcohol and eat high-
purine foods [28]. More interestingly, we found that current 
smoking, current alcohol consumption, and source of med-
ical expenses correlated significantly with the Unmet Gout 
Treatment Need subscale. Alcohol drinking has been report-
ed to play a role in the development of arthritis [29]. Alcohol 
intake increases purine and blood lactic acid contents, which 

Gout features
Gout concern 

overall

Gout 
medication 
side effects

Unmet gout 
treatment 

needs

Well-being 
during attack

Gout concern 
during attack

Total 
GIS

Age (years), p 0.78 0.98 0.22 0.26 0.24 0.82

Gender, Male, p 0.1 0.07 0.57 0.01* 0.55 0.46

BMI(kg/m2), p 0.97 0.57 0.54 0.52 0.59 0.75

Education level, p 0.84 0.54 0.13 0.1 0.87 0.98

Income/month, p 0.5 0.54 0.15 0.23 0.79 0.33

Sources of medical expenses, p 0.73 0.20 <0.01** 0.95 0.95 0.45

Current Smoking, p 0.88 0.96 <0.01** 0.25 0.51 0.21

Current drinking, p 0.97 0.37 0.03* 0.43 0.28 0.91

Disease duration, p 0.06 0.2 0.47 0.17 0.08 0.10

A family history of gout, p 0.04 0.13 0.78 <0.01** <0.01** <0.01**

During an attack, p <0.01** 0.45 <0.01** <0.01** 0.02* <0.01**

Number of attacks at half a year, p <0.01** 0.87 0.03* <0.01** 0.03* <0.01**

Baseline ULT use, p 0.08 0.14 0.84 0.84 0.58 0.39

Table 4. Association between the Gout Impact Scale and gout-related features.

Spearman correlation coefficient analysis performed for continuous data, and Mann-Whitney U test performed for categorical 
data.* p<0.05; ** p<0.01.
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inhibit renal excretion of uric acid [30]. The association be-
tween smoking and gout, however, is unclear. A recent meta-
analysis showed that smoking was not involved in the risk of 
gout, but that continued smoking had negative health impacts 
on patients with gout [31]. Long disease duration and medi-
cal treatment are costly for inpatients and outpatients, espe-
cially those increasing the financial burden on gout patients 
lacking health insurance and reducing their QoL. The European 
League Against Rheumatism (EULAR) has recommended that 
pharmacologic therapy should be effectively combined with 
nonpharmacologic strategies [32]. Biannual serum urate mon-
itoring may be safer and more cost-effective than no moni-
toring or annual monitoring [33]. Regular serum urate moni-
toring, along with health education about moderate drinking, 
smoking, and a low purine diet, may improve treatment com-
pliance and the QoL of patients with acute gout flares [34].

The present study had several limitations. First, this was a sin-
gle-center, cross-sectional study based on a specified point-in-
time. Second, the GIS is a self-reported disease outcome instru-
ment, which may result in recall bias and less objective results. 
Third, most of the patients with gout were from the clinic of 
the First Affiliated Hospital of Guangzhou University, a clinic 
that accepts more patients with severe symptoms. Therefore, 

patients with less obvious symptoms who did not frequently 
visit this clinic were not included. Finally, our sample size was 
relatively small and consisted of Chinese patients, suggesting 
that our findings may not be applicable to other ethnic groups.

Conclusions

The present study found that the GIS, a gout-specific instru-
ment, had acceptable validity and reliability to reflect the QoL 
of patients with gout. Overall GIS score showed significant 
positive correlations with a family history of gout, acute gout 
flares, and the frequency of gout attacks, indicating that these 
factors reduce patient QoL. Proper monitoring and health ed-
ucation may strengthen the management of gout.
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b SE t p 95% confidence interval

Gout concern overall

	 Constant 79.84 1.84 43.34 <0.01 76.2, 83.47

	 Gout flare 7.73 2.60 43.34 <0.01 2.24, 12.50

Unmet gout treatment need

	 Constant 35.51 1.58 22.47 <0.01 32.39, 38.63

	 Attack frequency at half a year 0.64 0.17 3.85 <0.01 0.31, 0.97

Current smoking 6.23 2.04 3.05 <0.01 2.20, 10.26

	 Gout flare 5.57 2.01 2.77 <0.01 1.59, 9.55

	 Well being during attack

Constant 33.67 2.41 13.98 <0.01 28.91, 38.43

	 Gout flare 10.38 3.13 3.32 <0.01 4.20, 16.57

	 History of gout 8.91 3.39 2.63 <0.01 2.22, 15.60

	 Attack frequency at half a year 0.52 0.26 2.03 0.04 0.01, 1.03

Gout concern during attack

	 Constant 74.41 1.93 38.60 <0.01 70.60, 78.21

	 Gout flare 6.92 2.72 2.55 <0.01 1.55, 12.29

Overall Gout Impact Scale

	 Constant 298.35 6.42 46.51 <0.01 285.68, 311.01

	 Gout flare 31.56 8.34 3.78 <0.01 15.10, 48.03

	 History of gout 24.43 9.02 2.71 <0.01 6.62, 42.25

	 Attack frequency at half a year 1.54 0.69 2.24 0.03 0.18, 2.90

Table 5. Stepwise multiple linear regression analysis of the Gout Impact Scale in gout patients.
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