ORIGINAL ARTICLE

Immunology, Allergic Disorders & Rheumatology
http://dx.doi.org/10.3346/jkms.2015.30.3.240 • J Korean Med Sci 2015; 30: 240-244

Seasonality of Gout in Korea: A Multicenter Study
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The object of this study was to evaluate the seasonality of gout in Korea. We retrospectively
examined data from 330 patients seen at nine rheumatology clinics, treated with urate
lowering therapy (ULT) more than one year after stopping prophylactic medication.
Demographic data, clinical and laboratory features, and seasonality of gout onset and
flares were collected. Season was classified in three-month intervals. The mean age was
52.2 yr and mean disease duration was 26.8 months. The male to female count was
318:12. The onset of acute gouty attacks was obtained in 256 patients. Gout developed
most commonly in summer season (36.7%) (P < 0.001) and in June (15.6%, P = 0.002).
During ULT, there were 147 (male 97.3%) gout flares. Although there was no statistically
significant difference, gout flares were more common in summer (30.6%). Aggravating
factors were identified in 57 flares: alcohol (72.0%) was most common. In the patients
who attained target serum uric acid (< 6 mg/dL) at the end of prophylaxis, gout flares were
high in fall (35.8%) and September (17.0%). In Korea, the summer is most common
season of gout onset and there is a tendency for gout flares to increase during ULT in
summer/fall season.
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INTRODUCTION
Gouty arthritis is inflammatory arthritis, and has seasonal variation that differs widely
by geographic area (1-5). Acute gouty flares are more common in the spring in the USA
(1) and Italy (2), in the autumn in Australia (3), spring and summer in Israel (4) and
summer in the UK study (5). The reasons for dominant seasonality in different countries are not clear. There are suggestions of increased physical activity contributing to
the effect (1, 5). Serum uric acid/lipid/cortisol levels and changes in diet, alcohol consumption, temperature, or infection are suggested (6).
There were seasonal variations of non-communicable disease such as chronic obstructive pulmonary disease, gastritis, falls and injuries in India (7). Although factors
associated with gout are frequent and excessive alcohol consumption, high body mass
index/blood pressure/total cholesterol/uric acid and proteinuria in Korea (8), the seasonality or causes of gouty arthritis have not been reported. Therefore we conducted
this study to explore gout onset and flares in Korea.

MATERIALS AND METHODS
We retrospectively examined data from 330 patients seen at nine rheumatology clinics
between January and June 2013. Potential study subjects were those seen at the rheumatology clinic with gouty arthritis, taking urate lowering agents, with urate lowering
therapy (ULT) more than one year after stopping prophylactic medications. Patients
were excluded if they had adrenal insufficiency, other rheumatic diseases such as osteoarthritis, or had irregular follow ups after starting ULT. The diagnosis of gouty arthritis
depends on finding monosodium urate crystal by polarization microscope or American College of Rheumatology (ACR) classification criteria (9). Demographic and clinical data were collected by chart review. Disease duration was defined from the onset of
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first gout attack to the time of starting ULT. Gout is defined by 1)
physician diagnosis, or by 2) any three out of four criteria of patient-reported features (gout flare, joint pain at rest, swollen
joint, warm joint) (10). The onset date of acute gouty attacks
was obtained. Flares during the period from stopping prophylaxis to one year later were counted. Season was classified by
three-month time intervals (the period from March 1 through
May 31 was defined as spring). All 4 seasons were analyzed in
patients records collected during January and June 2013.
Statistical analysis
Season and month of gout onset and flares were tested by a goodness of fit test. Statistical analysis used SPSS ver. 19 (SPSS, Inc.,
an IBM Company, Chicago, IL, USA). Null hypotheses of no difference were rejected if P values were less than 0.05.
Ethics statements
The institutional review board at each hospital approved this
study (GCIRB2014-207 Gachon University Gil Hospital; 2013044 NHIS Ilsan Hospital; 2-1409-044 Inje University Ilsan Paik
Hospital; 13-083 Ajou University School of Medicine; 20141771373 Chung Ang University Hospital; 14-056 Inha University
Hospital; 14103-002 Korea University Ansan Hospital; 2014-08022-001 Ewha Womans University Medical Center; 06-2012-209,
SNU Boramae Medical Center). The board waived informed
consent requirements.

RESULTS

the mean body mass index was 25.6. The male to female count
was 318:12. Comorbidities included hypertension (42.1%), diabetes mellitus (17.0%), hyperlipidemia (33.0%), cardiovascular
diseases (8.2%), and kidney diseases (13.3%). Tophus was present in 6.7% (Table 1).
Seasons of gout onset and flares
The onset time of acute gouty attacks was obtained in 256 patients. The most common season of gout onset was summer
(36.7%, P < 0.001), followed by spring (25.4%), fall (20.7%), and
winter (17.2%) (Table 2). June was most common month of gout
onset (15.6%, P = 0.002) (Table 3).
In our study there were one hundred forty-seven episodes
(male 97.3%) of gout flares. During ULT, 113 of the 330 patients
(34.2%) experienced at least one gouty attack in the period from
stopping prophylaxis to one year later. Summer was most common season for gout flares (30.6%), then fall (25.2%), spring
(22.4%), and winter (21.8%), although without a statistically significant difference (Table 4, Fig. 1A). Twenty flares (13.6%) happened in June, followed by August (10.2%), September (9.5%)
and February (9.5%, Fig. 1B). Aggravating factors were identified in 57 flares: alcohol (72.0%), concomitant drugs (14.0%),
Table 2. Seasonality of gout onset
Gender
Total
Males
Females

No. (%)

Spring

Summer

Fall

Winter

P value*

256
65 (25.4) 94 (36.7) 53 (20.7) 44 (17.2) < 0.001
246 (96.1) 62 (25.2) 92 (37.4) 51 (20.7) 41 (16.7) < 0.001
10 (3.9)
3 (30.0) 2 (20.0) 2 (20.0) 3 (30.0)
0.940

*By Goodness of fit test.

Characteristics of patients
Three hundred and thirty patients were enrolled. The mean age
was 52.2 yr, the mean disease duration was 26.8 months, and
Table 1. Demographic and baseline characteristics
Parameters (n = 330)
Age (yr, mean ± SD) at the starting ULT
Sex (male:female)
Body mass index (kg/m2)
Disease duration (months)
Comorbidity (No., %)
Hypertension
Diabetes mellitus
Hyperlipidemia
Cardiovascular diseases
Kidney disease
Presence of tophi (No., %)
At onset time of gout
Serum uric acid (mg/dL)
CCr (mL/min/1.73 m3)
Glucose (mg/dL)
Total cholesterol (mg/dL)
Triglyceride (mg/dL)
High-density lipoprotein (mg/dL)

Findings
52.2 ± 13.8
318:12
25.6 ± 2.9
26.8 ± 60.7
139 (42.1)
56 (17.0)
109 (33.0)
27 (8.2)
44 (13.3)
22 (6.7)
8.1 ± 2.0
78.2 ± 30.6
112.4 ± 36.0
195.0 ± 77.7
225.3 ± 141.2
39.7 ± 8.7

ULT, urate lowering therapy; NSAIDs, non-steroidal anti-inflammatory drugs; CCr, calculated creatinine.
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Table 3. Monthly distribution of gout onset
Month (n = 256)

No. (%) of 256

January
February
March
April
May
June
July
August
September
October
November
December

9 (3.5)
19 (7.4)
24 (9.4)
21 (8.2)
20 (7.8)
40 (15.6)
27 (10.5)
25 (9.8)
18 (7.0)
20 (7.8)
17 (6.6)
16 (6.3)

P = 0.002, by Goodness of fit test.
Table 4. Seasonality of gout flares in the patients with urate lowering therapy after
prophylaxis ended
Gender
Total
Males
Females

No. (%)

Spring

Summer

Fall

Winter

P value*

147
33 (22.4) 45 (30.6) 37 (25.2) 32 (21.8)
0.415
143 (97.3) 33 (23.1) 43 (30.1) 37 (25.9) 30 (21.0)
0.449
4 (2.7)
0
2 (50.0)
0
2 (50.0) > 0.999

*By Goodness of fit test.
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Fig. 1. The seasons and months of gout flares. Those in all episodes (A, B) and in patients who attained target serum uric acid at the end of prophylaxis (C, D).

food (10.5%), and work/exercise (8.8%). The proportion of patients reporting alcohol use in summer was higher (88.9%) than
other seasons (data not shown). For subanalysis, we evaluated
gout flare in the patients who attained target serum uric acid
(SUA) level (< 6 mg/dL) at the end of prophylaxis (n = 139). Fifty-three episodes occurred. Gout flares were highest in fall (n = 19,
35.8%, Fig. 1C), and September (n = 9, 17.0%, Fig. 1D). Aggravating factors were identified in 20 flares (alcohol, n = 11, 55.0%,
data not shown).

DISCUSSION
In this study, we investigated the seasonality of gout onset and
flares during ULT in Korea. Summer was most common season
of gout onset, similar result as reported in other countries (4, 5).
This summer dominant seasonality disappeared in patients with
gout flares during ULT. A retrospective study in UK (5) found
that gout increased from late April to mid-September (the summer period). The reason for the increased gout attack risk during summer was unclear, but they suggested environmental
factors such as temperature, dehydration, or increased physical
activity. In our study, summer or fall from June to November
had the highest gout attack. Although we have no specific data,
we hypothesized that increased activity during these periods
resulting in minor trauma and increased temperatures result-
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ing in dehydration could influence gout attacks in our study.
We also suggest that weather could affect gout onset, but other
factors such as diet, drug withdrawal may affect gout flares during ULT.
Seasonality in gout attacks varies across geographic differences. Arber et al. (4) reported in Israel more attacks of gout in
the spring and summer, and statistically significantly increased
attacks in July. Reports from Australia (3) found elevated risk in
autumn, hypothesizing that the onset of cold weather precipitated recurrent attacks of gout. Spring was consistently a common acute gout season in the studies from North America (1,
11), and from Italy (2, 12). The definitions of spring (Mar 22-Jun
21) in those studies (1, 12) were slightly different from our study.
In our cohort, the most common month of gout onset and flares
during ULT was June, which was categorized into summer. In
the north-eastern Italy study (2), they categorized spring into
three month periods like our study, but spring was April through
June. They also reported the fewest gout attacks were during
October (fall). There was a spring peak of occurrence of acute
gout and a fall/winter peak for pseudogout in Slovakia (13). Pun
zi et al. (12) reported the lowest gout attacks occurred in summer (Jun 22-Sep 21), quite different from our result.
We found the lowest risk of acute gouty attacks of onset in winter as in previous results (1, 4, 5). We also noted lowest risk of
gout flares during ULT in the winter, although not statistically
http://dx.doi.org/10.3346/jkms.2015.30.3.240
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significant. Lower temperature seems not to be associated with
more gout flares by precipitating monosodium urate crystals as
previously reported (14, 15). The reasons for such seasonal variations are unknown, but changes in the patient’s diet, alcohol
consumption, physical activity, and changes in temperature,
humidity, and barometric pressure may play a role (1, 6, 14-16).
Lee et al. (8) reported that excessive and frequent consumption
of alcohol was associated with increased risk of gout in Korea.
In our study, patients with gout flares had higher alcohol consumption in summer (n = 16/41, 39.0%, data not shown).
SUAs, which are highest in the summer (17), or uric acid elevation by heat stress (18) may be related to our results. There
are seasonal variations in cortisol level (19, 20). The lowest cortisol levels in healthy persons were found during the spring and
summer, while the highest levels were during fall and winter
(19). Patients with gout have increased levels of low-density lipoprotein cholesterol/triglyceride, and decreased levels of high
density lipoprotein cholesterol compared with healthy controls
(6, 21, 22). Unfortunately we did not have any data about cortisol level, and have just small serum uric acid or lipid profile, so
we could not include these factors in our analyses.
There are some limitations in our study. First, it was a retrospective study and the ethnicity is limited to Koreans. Second,
since our study sample was small and from a tertiary hospital,
there is a possibility of selection bias. Third, since we had no information about changes in diet, and only limited laboratory
data at gout flares, it is hard to examine the relationship between
diet, SUA or lipid level and gout flares. Large prospective studies are needed to clarify risks for gout onset/flares and the effects
of seasonal variation.
We have several important strong points in our study. First,
we have data from multicenter rheumatology clinics, and selected compliant patients who had been examined regularly for
more than one year, allowing us to assess flares over four seasons, and second, it is the first report about gout seasonality in
Korea.
In conclusion, summer is most common season of gout onset in Korea although the seasonal effect is lower for patients
taking ULT.

ed to the patients enrolled and data collected. The manuscript
has been seen and approved by all the authors. Study concepts
& design: Choi HJ, Baek HJ, Jun JB. Data collection: Choi HJ, Lee
CH, Lee JH, Yoon BY, Kim HA, Suh CH, Choi ST, Song JS, Joo
HY, Choi SJ, Lee JS, Shin KC, Baek HJ. Analysis and interpretation of results, writing: Choi HJ, Baek HJ. Final approval: all authors.

ORCID
Hyo Jin Choi http://orcid.org/0000-0001-5192-6151.
Chan Hee Lee http://orcid.org/0000-0001-5942-9029
Joo Hyun Lee http://orcid.org/0000-0003-4549-6284
Bo Young Yoon http://orcid.org/0000-0002-9635-4799
Hyoun Ah Kim http://orcid.org/0000-0003-2609-3367
Chang Hee Suh http://orcid.org/ 0000-0001-6156-393X
Sang Tae Choi http://orcid.org/0000-0002-2074-1733
Jung Soo Song http://orcid.org/0000-0001-8651-5125
Ho Yeon Joo http://orcid.org/0000-0002-7648-5310
Sung Jae Choi http://orcid.org/0000-0002-0717-1203
Ji Soo Lee http://orcid.org/0000-0001-6279-7025
Kee Chul Shin http://orcid.org/0000-0002-6749-7598
Jae Bum Jun http://orcid.org/0000-0002-0208-0505
Han Joo Baek http://orcid.org/0000-0001-7558-052X

REFERENCES
1. Schlesinger N, Gowin KM, Baker DG, Beutler AM, Hoffman BI, Schumacher HR Jr. Acute gouty arthritis is seasonal. J Rheumatol 1998; 25: 342-4.
2. Gallerani M, Govoni M, Mucinelli M, Bigoni M, Trotta F, Manfredini R.
Seasonal variation in the onset of acute microcrystalline arthritis. Rheumatology (Oxford) 1999; 38: 1003-6.
3. McLeod J. Gout and fibrositis in cold weather. Med J Aust 1972; 1: 943.
4. Arber N, Vaturi M, Schapiro JM, Jelin N, Weinberger A. Effect of weather
conditions on acute gouty arthritis. Scand J Rheumatol 1994; 23: 22-4.
5. Elliot AJ, Cross KW, Fleming DM. Seasonality and trends in the incidence
and prevalence of gout in England and Wales 1994-2007. Ann Rheum
Dis 2009; 68: 1728-33.
6. Schlesinger N. Acute gouty arthritis is seasonal: possible clues to understanding the pathogenesis of gouty arthritis. J Clin Rheumatol 2005; 11:
240-2.

DISCLOSURE
The authors have no conflicts of interest to disclose.

AUTHOR CONTRIBUTION
HJC contributed to the design of the study, performed the analysis, interpreted the results and wrote the manuscript. HJB contributed to the design of the study, interpretation of the results
and approval of final version of the manuscript. JBJ contributed
to the idea of gout seasonality. All authors except JBJ contributhttp://dx.doi.org/10.3346/jkms.2015.30.3.240

7. Kumari R, Nath B, Midha T, Vaswani ND, Lekhwani S, Singh B. Morbidity profile and seasonal variation of diseases in a primary health center
in kanpur district: a tool for the health planners. J Family Med Prim Care
2012; 1: 86-91.
8. Lee CH, Sung NY, Lee J, Bae SC. Factors associated with gout in South
Koreans: analysis using the National Health Insurance Corporation and
the National Health Screening Exam databases. Clin Rheumatol 2013;
32: 829-37.
9. Wallace SL, Robinson H, Masi AT, Decker JL, McCarty DJ, Yü TF. Preliminary criteria for the classification of the acute arthritis of primary
gout. Arthritis Rheum 1977; 20: 895-900.
10. Gaffo AL, Schumacher HR, Saag KG, Taylor WJ, Dinnella J, Outman R,

http://jkms.org  243

Choi HJ, et al. • Gout Seasonality in Korea
Chen L, Dalbeth N, Sivera F, Vázquez-Mellado J, et al. Developing a pro-

18. Arad Z, Marder J, Eylath U. Serum electrolyte and enzyme responses to

visional definition of flare in patients with established gout. Arthritis

heat stress and dehydration in the fowl (Gallus domesticus). Comp Bio-

Rheum 2012; 64: 1508-17.
11. Williamson CS. Gout: a clinical study of one hundred and sixteen cases.
JAMA 1920; 74: 1625-9.
12. Punzi L, Salvati GP, Gambari PF. Seasonal variations in the frequency
and synovial fluid inflammation in acute gout and pseudogout. J Rheumatol 1999; 26: 1642-3.
13. Rovenský J, Mikulecký M, Masárová R. Gout and pseudogout chronobiology. J Rheumatol 1999; 26: 1426-7.
14. Loeb JN. The influence of temperature on the solubility of monosodium
urate. Arthritis Rheum 1972; 15: 189-92.
15. Guedj D, Weinberger A. Effect of weather conditions on rheumatic patients. Ann Rheum Dis 1990; 49: 158-9.
16. Fam AG. What is new about crystals other than monosodium urate? Curr
Opin Rheumatol 2000; 12: 228-34.
17. Goldstein RA, Becker KL, Moore CF. Serum urate in healthy men. Inter-

chem Physiol A Comp Physiol 1983; 74: 449-53.
19. Walker BR, Best R, Noon JP, Watt GC, Webb DJ. Seasonal variation in
glucocorticoid activity in healthy men. J Clin Endocrinol Metab 1997;
82: 4015-9.
20. King JA, Rosal MC, Ma Y, Reed G, Kelly TA, Stanek EJ 3rd, Ockene IS.
Sequence and seasonal effects of salivary cortisol. Behav Med 2000; 26:
67-73.
21. Cardona F, Tinahones FJ, Collantes E, Escudero A, García-Fuentes E,
Soriguer FJ. The elevated prevalence of apolipoprotein E2 in patients with
gout is associated with reduced renal excretion of urates. Rheumatology
(Oxford) 2003; 42: 468-72.
22. Mak A, Ho RC, Tan JY, Teng GG, Lahiri M, Lateef A, Vasoo S, Boey ML,
Koh DR, Feng PH. Atherogenic serum lipid profile is an independent
predictor for gouty flares in patients with gouty arthropathy. Rheumatology (Oxford) 2009; 48: 262-5.

mittent elevations and seasonal effect. N Engl J Med 1972; 287: 649-50.

244  
http://jkms.org

http://dx.doi.org/10.3346/jkms.2015.30.3.240

