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Abstract
Background and Objectives: The aim of this study is the association between uric acid
levels and metabolic syndrome in individuals undergoing general health screening. Serum
uric acid levels have been reported to be associated with a variety of cardiovascular
conditions. Previous epidemiological studies have suggested that hyperuricemia may be a risk
factor for cardiovascular diseases. However, on the other hand, many studies argue that the
observed association between uric acid and atherosclerosis is attributable to an indirect
association of hyperuricemia with cardiovascular risk factor or clustering of these metabolic
and hemodynamic risk factors, designated “metabolic syndrome”.
Materials and Methods: The study comprised of metabolic syndrome cases visiting the
general medicine outpatient at Government General Hospital, Guntur. Age and sex matched
healthy volunteers served as controls. Total 100 out of which 50 cases and 50 controls.
Physical Parameters like Waist Circumference (WC), Blood Pressure, Systolic (SBP) &
Diastolic (DBP) and Biochemical parameters like Fasting Plasma Glucose (FPG) and Lipid
profile Total Triglycerides (TTG), Total Cholesterol (TCH), HDL Cholesterol (HDL-C).
Metabolic syndrome is diagnosed using the diagnostic criteria provided by the International
Diabetes Federation.
Results: The total numbers of study participants were 100. Out of them 50 cases of central
obesity were selected with increased waist circumference and 50 age and sex matched
controls were selected with normal waist circumference. Out of 50 obese individuals
metabolic syndrome was detected in 23 (46%) of subjects, in 14 (60.86%) of men and in 9
(39.1%) of women and hyperuricemia was detected in 21 (42%) of individuals. The overall
serum uric acid (SUA) analysis in the 50 obese group, 21 (Twenty one) are with increased
SUA levels. The mean± standard deviation values of all physical (waist circumference, blood
pressure) and biochemical parameters (FPG, lipid profile, SUA) of obese group when
compared to controls were statistically highly significant.
Discussion: In the present study risk analysis was done among the obese group (waist
circumference >90cms in men and >80cms in women) and control group who were non
obese. The difference between all the variables (physical and biochemical) of both groups
based on the standard error of difference was statistically significant and also the p value
(<0.001) that was obtained from Student t test was statistically significant.
Conclusion: in the present study, an elevated serum uric acid concentration was found to be
correlated with hypertension, insulin resistance and the risk factors of metabolic syndrome.
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However, to fully determine the nature of the causal relationship between serum uric acid
concentration and the risk of metabolic syndrome, future prospective studies are required.
Key words: Metabolic syndrome, Uric acid, Insulin resistance, obese, Hypertension.
Introduction
Metabolic syndrome (MetS) is defined by a clustering of risk factors for cardiovascular
disease the syndrome was first described in 1998 by a consultation group tasked with defining
diabetes for the World Health Organization (3). Since then, classification has changed
repeatedly and currently three definitions are being used: the revised National Cholesterol
Education Programme Adult Treatment Panel III (NCEP ATP III), the International Diabetes
Federation (IDF), and the Harmonizing definition. It is important to diagnose this syndrome
since it is closely associated with the future development of type 2 diabetes mellitus and
cardiovascular complications. The aim of this study is the association between uric acid levels
and metabolic syndrome in individuals undergoing general health screening. Serum uric acid
levels have been reported to be associated with a variety of cardiovascular conditions.
Previous epidemiological studies have suggested that hyperuricemia may be a risk factor for
cardiovascular diseases. However, on the other hand, many studies argue that the observed
association between uric acid and atherosclerosis is attributable to an indirect association of
hyperuricemia with cardiovascular risk factor or clustering of these metabolic and
hemodynamic risk factors, designated “metabolic syndrome”.
Materials and Methods
Metabolic syndrome diagnosed using the diagnostic criteria provided by the International
Diabetes Federation.
The study comprised of metabolic syndrome cases visiting the general medicine outpatient at
Government General Hospital, Guntur. Age and sex matched healthy volunteers served as
controls. Total 100 people out of which number of cases are 50 and number of controls are
50. 1. Physical Parameters like Waist Circumference (WC) and Blood Pressure, Systolic
(SBP) & Diastolic (DBP). 2. Biochemical parameters: Blood samples were collected in 10-12
hours of fasting state from both control and test groups for the analysis of Fasting Plasma
Glucose (FPG) and Lipid profile which include Total Triglycerides (TTG), Total Cholesterol
(TCH) and HDL Cholesterol (HDL-C).
Results
In the present study, the total numbers of study participants were 100. Out of them 50 cases
of central obesity were selected with increased waist circumference and 50 age and sex
matched controls were selected with normal waist circumference. The average age of study
population was 51.94±3.289 yr, ranging from 40-60 years. Out of 50 obese individuals
metabolic syndrome was detected in 23 (46%) of subjects, in 14 (60.86%) of men, and in 9
(39.1%) of women and hyperuricemia was detected in 21 (42%) of individuals.
The overall serum uric acid (SUA) analysis in the 50 obese group, 21 (Twenty one) are with
increased SUA levels.
Table 1: Age distribution in study population
Study group (N=100) Number
OBESE
50
CONTROL
50

3709

Mean±S.D. (age in years)
51.94±3.289
78.46±6.37
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Table 2: Anthropometric analysis (WC) in study population
Study group
(N=100)
Obese
Control

Number
50
50

Mean ± S.D.
(waist circumference in cms)
91.16±5.08
78.46±6.37

t value

p value

11.0146

< 0.001 HS

Table 3: Mean±S.D. values of blood pressure in study population
Study group (N=100)
Obese (N=50) Controls (N=50) t value p value
Systolic blood pressure in mm of Hg 125.9±10.08
113±8.39
6.952 < 0.001 HS
Diastolic blood pressure in mm of Hg
80.1±6.96
75.4±6.13
3.582 < 0.001 HS
Table 4: Fasting plasma glucose (FPG) in study population
Study group (N=100)
Obese
Control

Number
50
50

Mean±S.D.
94.1±7.55
87.1±8.05

t value

p value

4.452

< 0.001

HS

Table 5: Mean±S.D. values of lipid profile in study population
Parameter
Total cholesterol
Total triglycerides
HDL-C
VLDL-C
LDL-C

Obese (n=50)
165.66±14.65
155.96±23.17
41.64±6.34
31.2±4.65
92.22±12.29

Controls (n=50)
156.44±12.16
140.96±11.93
47.26±5.54
28.22±2.37
80.96±11.36

t value
3.424
4.069
4.717
4.037
4.755

p value
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

HS
HS
HS
HS
HS

Table 6: Mean±S.D. values of serum uric acid (SUA) in study population
Study group (n=100)
Obese
Control

Number
50
50

Mean±S.D. (SUA in mg %)
6.96±1.68
5.54±1.42

t value p value
4.566 < 0.001 HS

The mean± standard deviation values of all physical (waist circumference, blood pressure)
and biochemical parameters (FPG, lipid profile, SUA) of obese group when compared to
controls were statistically highly significant.

Fig 1
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Table 7: Cross tabulation between serum uric acid and SBP
SBP
(mmHg)
< 130
> 130
Total

Serum Uric Acid Levels (mg/dl)
(N=50 Obese Group)
< 7/ 5.6 (N=29)
> 7/ 5.6 (N=21)
25 (86%)
12 (57.14%)
4 (13%)
9 (42.85%)
29
21

Total
37
13
50

A chi-square of independence was performed to examine the relation between serum uric acid
level and systolic BP. The association between these variables was statistically significant. X2
(df- 1) = 5.347, p= 0.0207 (p<0.05).

Chart 1: Relationship between serum uric acid and systolic BP
Table 8: Cross tabulation between serum uric acid and diastolic blood pressure
DBP
(mmHg)
< 80
> 80
Total

Serum Uric Acid Levels (mg/dl)
(N=50 Obese Group)
< 7/ 5.6 (N=29)
> 7/ 5.6 (N=21)
25 (86%)
12(57.14%)
4(13%)
9(42.85%)
29
21

Total
37
13
50

A chi-square of independence was performed to examine the relation between serum uric acid
level and diastolic BP. The association between these variables was statistically significant.
X2 (df- 1) = 5.347, p= 0.0207 (p<0.05)
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Chart 2: Relationship between serum uric acid and diastolic BP

Discussion
Metabolic syndrome, representing a cluster of visceral obesity, hypertension, dyslipidemia
and glucose intolerance induced by insulin resistance, is a common basis for the development
of atherosclerosis, especially coronary heart disease and atherosclerotic brain infarction. A
need for the early diagnosis of metabolic syndrome is essential to prevent and decrease
morbidity and mortality due to cardiovascular disease. The present study was done to assess
the presence of metabolic syndrome according to IDF criteria in obese individuals and more
specifically the relation between the 23 metabolic syndrome individuals attending
Government General Hospital, Guntur. In the present study risk analysis was done among the
obese group (waist circumference >90cms in men and >80cms in women) and control group
who were non obese. The difference between all the variables (physical and biochemical) of
both groups based on the standard error of difference was statistically significant and also the
p value (<0.001) that was obtained from Student t test was statistically significant. In our
study, the prevalence of MetS in Obese population was 46% using the IDF criteria. This is
lower than the prevalence found in other countries. For example, in a recent survey from the
USA using the relation between components of MetS and uric acid levels, in harmonizing
definition, the prevalence of MetS was 34.3%.
Uric acid and metabolic syndrome
In the present study, it was observed that 47.8% of metabolic syndrome individuals had
elevated serum uric acid levels above the normal range and only 17% of control group had
elevated serum uric acid levels.
Conclusion
In conclusion, in the present study, an elevated serum uric acid concentration was found to be
correlated with hypertension, insulin resistance and the risk factors of metabolic syndrome.
However, to fully determine the nature of the causal relationship between serum uric acid
concentration and the risk of metabolic syndrome, future prospective studies are required.
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