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Introduction 
Gout is a metabolic disorder that commonly affects 

middle-aged to elderly men and postmenopausal women. 
It is characterized by recurrent episodes of acute or 
chronic arthritis. This condition arises when the body 
accumulates uric acid in the form of urate. The normal uric 
acid level in the blood is up to 6.8 mg/dL, with levels above 
this considered hyperuricemia. The buildup of needle-
shaped monosodium urate crystals in soft tissues can 
trigger gout.[1] 

Uric acid is the end product of purine metabolism in the 
body, and its levels can be influenced by various factors 
like genetics, diet, alcohol intake, and kidney function. 
Elevated uric acid levels have been associated with several 

comorbid conditions, including coronary artery disease, 
stroke, metabolic syndrome, diabetes, and hypertension.[2] 
According to a 2007-2008 survey in the United States, the 
prevalence of gout was 3.9%, with men being three times 
more affected than women.[3] The prevalence of gout was 
2.7% in 1994, increasing to 3.9% in 2008.[4] In white men, 
the prevalence of gout is 4%, rising to 5% in African-
American men. The NHANES study reported that 
African-Americans had a 1.69 times higher risk of gout 
compared to white men.[5] 

Risk factors for gout include environmental influences 
such as smoking, alcohol consumption, dietary habits, 
medications, chronic illnesses, and genetic 
predisposition.[6,7] Research has shown a significant 
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relationship between alcohol and beer consumption and 
an increased risk of gout.[8,9] Regular consumption of 
beverages containing fructose twice a day can elevate the 
risk of developing gout and hyperuricemia in men. 
Similarly, the intake of meat and seafood can substantially 
raise the likelihood of gout development. Conversely, 
consuming low-fat or fat-free dairy products can help 
mitigate the risk of gout. It's worth noting that moderate 
consumption of purine- and protein-rich vegetables can 
also heighten the risk of gout. 

Conversely, increasing caffeine consumption (excluding 
tea) can lower the risk of gout in men. Maintaining a 
balanced and healthy diet is crucial for preventing the risk 
of developing gout and hyperuricemia.[10,11] Laboratory 
studies have demonstrated that elevated urate levels can 
impair endothelial function by inhibiting nitric oxide 
production and vasodilation. This allows urate to enter 
cells through the URAT-1 receptor expression on 
endothelial cells, activating the renin-angiotensin system. 
In rats, urate has been shown to increase glomerular 
filtration. Recent research has identified monosodium 
urate crystals and calcification in coronary artery walls and 
the thoracic aorta in individuals with gout, suggesting 
urate-induced vessel inflammation.[12,13] 

Recent studies have also suggested that high serum urate 
levels may raise the risk of cardiovascular morbidity and 
mortality. However, it remains uncertain whether 
hyperuricemia is an independent risk factor or a 
confounding factor for cardiovascular disease (CVD), as 
many established CVD risk factors are also linked to 
increased serum urate levels.[14] 

High levels of uric acid react irreversibly with nitric oxide 
(NO), leading to endothelial dysfunction, which may 
ultimately result in hypertension and the development of 
metabolic syndrome.[15] Additionally, NO plays a role in 
insulin resistance, and its deficiency can decrease blood 
supply to tissues and reduce insulin sensitivity, potentially 
blocking insulin action.[13] Elevated uric acid levels in the 
body can induce oxidative stress by inhibiting endothelial 
NO, resulting in reduced vascular vasodilation, decreased 
blood flow to target tissues, diminished insulin sensitivity, 
increased insulin production, and long-term resistance. 
Uric acid may also trigger inflammation and insulin 
resistance in fat tissue by affecting the PPAR-ɣ nuclear 
receptor. 

Endothelial dysfunction increases peripheral resistance, 
leading to smooth muscle cell growth in the media layer of 
blood vessels.[16] Studies in the US have shown an inverse 
relationship between uric acid levels and diabetes.[17] 

Similarly, Japanese men exhibited a similar inverse 

relationship between uric acid levels and diabetes, 
although this association was not observed in Japanese 
women.[18] 

Uric acid can harm the kidneys and elevate blood 
pressure, particularly in advanced stages. Several studies 
have demonstrated that reducing uric acid levels with 
allopurinol can aid in treating high blood pressure and is 
effective in the pathogenesis of chronic hypertension. 
Moreover, individuals with gout have a higher incidence 
of chronic kidney disease (CKD). A UK study revealed that 
within a 3-year follow-up period, 78% of gout patients 
compared to non-gout individuals showed an increased 
risk of CKD stage 3 or higher due to the direct effects of 
gout on the kidney and comorbidities such as diabetes, 
hypertension, kidney stones, and Non-steroidal anti-
inflammatory drugs (NSAIDs) overuse. 

Elevated uric acid levels contribute to obesity by 
inhibiting adiponectin production through oxidative 
stress induction and NADPH oxidase activation. This 
leads to the generation of oxidized lipids and 
inflammatory mediators like monocyte chemoattractant 
protein, associated with body weight. Some studies suggest 
a higher frequency of gout-related stroke among 
women.[20,21] 

Metabolic syndrome, also known as syndrome X or 
insulin resistance syndrome, comprises a cluster of 
metabolic disorders that increase the risk of CVD and 
diabetes. Major features include central obesity, 
hypertriglyceridemia, hyperglycemia, hypertension, and 
low HDL levels. Diagnosis is based on NCEP-ATP III 
criteria.[1] 

Uric acid possesses endogenous antioxidant properties 
that safeguard against diseases caused by oxidants and free 
radicals.[22] Very low uric acid levels are linked to 
endothelial dysfunction and cardiovascular events.[23] 

Gout is a common disease associated with metabolic 
syndrome. Proper diagnosis and treatment of gout and 
related conditions can effectively reduce the risk of 
cardiovascular complications and mortality. Therefore, we 
conducted this research to enhance follow-up care for 
these patients. 

 
Objectives 

This study was conducted to assess the prevalence of 
metabolic syndrome in gout patients referred to a 
rheumatology clinic in Kashan from 2013 to 2023. 

 
Methods 

In this cross-sectional study, all patients diagnosed with 
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gout through joint aspiration and the presence of uric acid 
crystals within white blood cells were included if they also 
had at least one-joint rheumatoid arthritis. 

To assess the presence of metabolic syndrome, blood 
pressure measurements were taken in the morning after a 
10-minute rest in a quiet room while seated. Blood 
pressure was measured twice with a 5-minute interval, and 
the average value was recorded. A systolic blood pressure 
above 130 mm Hg or diastolic blood pressure above 85 
mm Hg was considered the initial criterion for metabolic 
syndrome.[1] 

Blood samples were collected from fasting patients to 
evaluate potential comorbidities and risk factors 
associated with gout. Tests included measurements of 
fasting blood sugar, total cholesterol, HDL, LDL, uric acid, 
and creatinine levels. The diagnosis of metabolic 
syndrome was based on five criteria: 1) systolic blood 
pressure >130 mm Hg or diastolic blood pressure >85 mm 
Hg; 2) triglyceride levels >150; 3) HDL levels <40 in men 
or <50 in women; 4) blood sugar >100 mg/dL or existing 
type 2 diabetes; and 5) waist circumference >102 cm in 
men or >88 cm in women. Meeting at least three of these 
criteria classified a gout patient as having metabolic 
syndrome.[1] 

Hyperuricemia was defined as a uric acid level exceeding 
6.8 mg/dL. Obesity was determined by calculating the 
Body Mass Index (BMI) based on height and weight 
measurements, with a BMI≥30 indicating obesity. 
Demographic information, such as age, sex, gout duration, 
history of kidney stones, CVD, and family history of gout, 
was recorded in the questionnaire.[1] 

Statistical analysis was performed by an expert on the 
collected data, with 180 gout patients randomly selected 
using online random number generation. Data were 
entered into SPSS 22 for analysis. Frequency distribution 
tables and graphs were used to describe qualitative 
variables, while central dispersion indices were employed 
for quantitative variables. Correlations between 
quantitative variables were assessed using Pearson's 
correlation coefficient and Spearman's correlation 
coefficient for ranks. The relationship between qualitative 
variables was evaluated using Chi-square or Fisher's exact 
test. 
 

Statistical analysis 
The continuous variables were expressed as the mean ± 

SD, and the categorical variables were presented as a 
percentage and frequency. Because the data showed a non-
normal distribution, the Mann-Whitney test was used to 
compare the parameters between patients and health 

groups. The relations between parameters were evaluated 
using the Pearson correlation coefficient. All statistical 
analyses were performed with SPSS (version 16.0, SPSS 
Inc, Chicago, IL, USA). A “P-value” less than 0.05 was 
considered significant.  
 

Ethical considerations 
The study was conducted in accordance with the 

Declaration of Helsinki. Institutional Review Board 
approval was obtained. The present study did not interfere 
with the process of diagnosis and treatment of patients and 
all participants signed an informed consent form.  

 
Results 

Out of the 180 patients diagnosed with gout, 88.3% (159) 
were male. The average BMI of the patients was 29.6±4.14, 
indicating overweight, and the average age was 
58.41±17.22 years. The demographic characteristics of the 
patients are presented in Table 1. 

Among the 180 gout patients, 100 (55.6%) had a 
diagnosis of metabolic syndrome. Blood pressure, with a 
frequency of 70% (100 individuals), was the most prevalent 
component of metabolic syndrome. The frequency of 
metabolic syndrome and its components is illustrated in 
Table 2. 

Table 3 demonstrates that 90% of patients had at least one 
component of metabolic syndrome. The highest frequency 
was related to the presence of three components, which 
included 30% of patients. Among those with metabolic 
syndrome, more than half (54 individuals) exhibited three 
components of the syndrome. 

The study revealed that 59.1% of participants over the age 
of 40 were diagnosed with metabolic syndrome, compared 
to 34.6% among those aged 40 or younger. The 
relationship between age and metabolic syndrome was 
statistically significant with a P-value of 0.020. Among 
male subjects, 54.1% were found to have metabolic 
syndrome; however, no significant relationship was 
observed between metabolic syndrome and gender in gout 
patients (P=0.276). 

Regarding BMI, 80.3% of obese patients (BMI>30) had 
metabolic syndrome. The relationship between metabolic 
syndrome and obesity (higher BMI) was statistically 
significant (P<0.001). 

The average uric acid levels in patients with and without 
metabolic syndrome did not show a significant difference. 
There was no significant relationship between uric acid 
levels and metabolic syndrome (P=0.814). 
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Table 1. Demographic information of the patients 
Variable Data 
Total number of patients 180 
Number of males (percentage) 159 (88.3%) 
Number of females (percentage) 21 (11.7%) 
Average age (year) 58.41 ± 17.22 
Average body mass index (BMI) 29.6 ±4.14 
Uric acid level (mg/dL) 8.26 ± 1.93 
Males waist circumference 96.13 ± 6.81 
Females waist circumference 86.04 ± 4.55 
Triglyceride level (mg/dL) 170.81 ±81.7 
Fasting blood sugar (mg/dL) 109.23 ± 35.41 
Systolic blood pressure (mmHg) 136.41± 11.02 
Diastolic blood pressure (mmHg) 88.12 ± 8.26 
Males HDL levels (mg/dL) 45.5 ± 8.5 
Females HDL levels (mg/dL) 49.5 ±8.5 
 
Table 2. Frequency of metabolic syndrome and its 

components 
Variable Percentage 
Metabolic syndrome 55.6% 
Blood pressure (mmHg) 70% 
Hypertriglyceridemia 48.3% 
low HDL (mg/dL) 40.6% 
Diabetes 33.9% 
Abdominal obesity 32.8% 
Obesity 39.44% 
 
Table 3. Frequency of metabolic syndrome components in 

patients 
Component (n) Patient (n) Percentage 
0 18 10% 
1 45 25% 
2 20 11.1% 
3 54 30% 
4 33 18.3% 
5 10 5.6% 
Total 108 100% 
 

Discussion 
The study aimed to determine the frequency of metabolic 

syndrome in gout patients who visited the rheumatology 
clinic in Kashan, Iran, between 2013 and September 2014. 
The study included 180 participants aged between 19 and 
92 years, with an average age of 58.31±17.69. 

Out of the 180 participants, 100 were found to have 
metabolic syndrome, indicating a frequency of 55.6%, 
which is consistent with studies by Jae Hyun Jung, Marie 
Doualla-Bija, and Aguilar-Andrad.[24-26] However, some 
studies have reported lower frequencies of metabolic 

syndrome.[27,28] 
Gout is more prevalent in males than females, typically 

affecting middle-aged or older males and postmenopausal 
females. In our study, 88.3% of the participants were male, 
aligning with Ismailzadeh's study and previous research.[24, 

29-30] 
The mean age of the patients in our study was 

58.41±17.22, falling within the middle age range, 
consistent with other studies by Ismailzadeh and 
Saghafi.[25,29,31,32] Our study found no statistically 
significant association between metabolic syndrome and 
gender. 

We investigated the relationship between metabolic 
syndrome and age, revealing a significant correlation with 
increasing age (P=0.020). Additionally, we explored the 
link between obesity and the risk of developing gout and 
metabolic syndrome. Our findings showed that 39.44% of 
the study population was obese, in line with previous 
publications. We also found a statistically significant 
relationship between metabolic syndrome and obesity, as 
higher BMI was associated with a higher prevalence of 
metabolic syndrome (P≤0.001). 

Our study on the frequency of components of metabolic 
syndrome in patients indicated that hypertension was the 
most common component, with a frequency of 70%, 
consistent with several previous studies.[24,25,31,33-35] The 
frequencies of hypertriglyceridemia, low HDL, diabetes, 
and abdominal obesity were 48.3%, 40.6%, 33.9%, and 
32.8%, respectively. 

This study examined the prevalence of metabolic 
syndrome components among gout patients. It was 
observed that 90% of the patients exhibited at least one 
component of metabolic syndrome. Among those with 
metabolic syndrome, the most common number of 
components present was three, seen in 30% of the patients. 
One component was identified in 25% of the patients, four 
components in 18.3%, two components in 11.1%, and five 
components in 5.6% of the patients. Only 10% of the 
patients showed no signs of metabolic syndrome. 
Therefore, out of the patients with metabolic syndrome, 54 
individuals had three components, representing over half 
of all patients with metabolic syndrome. 

Our study aimed to explore the potential role of uric acid 
in the development of metabolic syndrome by comparing 
uric acid levels in patients with and without the condition. 
Given that hyperuricemia is a known factor in gout 
development, we aimed to investigate its impact on 
metabolic syndrome as well. The average uric acid level in 
patients with metabolic syndrome was 8.51±1.87, while 
those without metabolic syndrome had an average uric 
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acid level of 7.95±1.94. However, subsequent statistical 
analysis revealed no significant difference between 
metabolic syndrome and uric acid levels (P=0.814). These 
results are consistent with Fraile's study, which also 
reported no statistically significant variance in mean 
serum uric acid levels between individuals with and 
without metabolic syndrome.[31] 
 
Conclusions 

The study revealed a higher prevalence of metabolic 
syndrome in gout patients (55.6%) compared to the 
general population (25-30%). This finding is consistent 
with similar studies conducted in various countries. 
Therefore, it is crucial for clinicians to be mindful of the 
elevated prevalence of gout and its significant association 
with metabolic syndrome and CVD. Consequently, 
clinicians should prioritize assessing for the presence of 
metabolic syndrome in gout patients to effectively prevent, 
diagnose, and manage any cardiovascular risk factors in 
this patient population. 
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