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ABSTRACT

Objectives: The prevalence of hyperuricemia has rarely been investigated among these
populations. The purpose of the present study was to investigate the prevalence of hyperuricemia
and the association between uric acid levels and the various metabolic syndrome risk factors.
Methods: This cross-sectional health examination survey was based on a population random
sample from the select three districts of state of Rajasthan. It included 1440 subjects aged > 18
years. Blood pressure (BP), Random blood glucose levels, body mass index (BMI), waist
circumference, waist-to-hip ratio, total cholesterol and uric acid was measured. Data were
analyzed using scatter plot smoothing techniques and linear regression models.

Results: Overall incidence rate of hyperuricemia among these populations were 13.5%. It was
14.4% in men and 12.8% in females. Hyperuricemia were associated with all the known
metabolic syndrome and CVD factors but to a lesser degree.

Conclusion: Prevalence of hyperuricemia was high among these populations. Hyperuriemia may
be considering as an independent indicator. It may enhance the risk for getting the diseases.

Key words: Hyperuricemia, hypertension, type 2 diabetes, WC and BMI

INTRODUCTION pandemic proportions worldwide. @ About
20-30% of adult population worldwide is

Metabolic ~ Syndrome is an suffering from this disorder. ! Millions of
assemblage of abnormalities that confers an people in developing countries are facing a
increased risk of developing not only double health burden that represents an
cardiovascular disease gCVD) but also type unsettling modern-day paradox i.e. the
2 diabetes mellitus. ™ It has reached to impact of  poverty-related  diseases
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(associated with contagious and nutrition) is
being exacerbated by the increasing load of
chronic non communicable diseases. !

According to a recent systematic
review of studies published between 1998
and 2005, has shown the strong association
between the metabolic syndrome and the
risk of CVD. B! Metabolic syndrome also
increases incidence of coronary heart
diseases and diabetes. ' Apart from its
association with cardiovascular disorder and
diabetes mellitus, it is a common soil for
numerous other clinical disorders too and so
it has become a matter of great debate. "
The prevalence of metabolic syndrome is
rapidly increasing in developing countries
due to changing lifestyle. The prevalence of
hyperuricemia has been increasing in recent
years, not only in advanced countries but
also in developing countries, along with the
development of their economies. It has been
suggested that hyperuricemia is associated
with metabolic syndrome. ® ¥ Nomad’s
tribal populations are moving faster towards
urbanization and follow their lifestyles
pattern and there seems to be no literature
available regarding hyperuricemia and its
correlation with metabolic disorders among
these populations. So objective of this study
was to estimate the prevalence of
hyperuricemia with metabolic syndrome and
the association between uric acid levels and
the various metabolic syndrome components
in our country.

MATERIALS AND METHODS

The present study was conducted in
three select districts of Rajasthan. A total of
1440 subjects were included in the study,
Out of which 807 were females (56%) and
males 633 (44%). Height and body weight
were measured with participants standing

without shoes and heavy outer garments.
Body mass index (BMI) was calculated as
weight divided by height squared (kg/m2).
Hip and waist were measured to the nearest
1 cm. Family history, lifestyle habits and
other possible metabolic syndrome risk
factors were assessed by means of a
standard questionnaire. Random plasma
glucose, total cholesterol and uric acid
levels, were measured by using Easy touch
glucose, uric acid and cholesterol meter
(GCU). We defined subjects as
hyperuricemia if their serum uric acid
concentration was >7.0mg/dl.  Blood
pressure was taken after a 10-min rest using
a digital blood pressure  machine.
Classification of hypertension was based on
American Diabetes Association guidelines.
Healthy blood pressure was taken to be
<120/80, early high blood pressure was
taken to be between 120/80 and 140/90
while blood pressure 140/90 or higher was
considered to be hypertension. The study
was approved by the institutional human
ethics committee at BITS, Pilani, Rajasthan,
India and performed according to the
Declaration of Helsinki. All study members
were given detailed explanation of the study
in their regional language before obtaining
their written consent

RESULTS

The present study was carried out in
1440 subjects comprising of 807 females
(mean age, 42.65+16.84) and 633 males
(mean age, 42.58+19.37). Table 1 shows
demographic, anthropometric and other
clinical characteristics of the study
population. Mean values of uric acid level of
males were slightly higher than females as
shown below in table.
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studied populations

TABLE.1 A description of various clinical, anthropometric and biochemical parameters in these lesser

Males Females Total

Mean+Std  [Mean+Std Mean+Std
Age of respondents (yrs) 42.58+19.37 |42.65+16.84 |42.62+17.99
Weight (kg) 56.88+11.02 [51.40+10.71 [53.81+11.18
Height(cm) 165.19+8.11 (155.86+7.39 159.96+9.000
Waist circumference(cm) |76.37+12.06 [74.58+12.10 |75.36+12.11
Waist to height ratio(cm)  ].4632+.0718 |.4801+.07985 |.4727+.0768
Body mass index(kg/m2) |20.88+3.67 [21.20+4.34  |21.06+4.065
Hip circumference (cm) 84.41+10.38 |84.05+12.07 |84.21+11.36
Waist to hip ratio (cm) .9043+.0737 |.8890+.0790 |.8957+.077
fnynitlﬂgb'md pressure 12%;1& 125.39+18.87 |127.17+18.61
;ﬁssstﬁl'e‘z(rm?ﬂg) 81.08+12.55 [80.01+12.27 [80.48+12.40
Glucose test (mg/dl) 110.75+29.26 (111.48+26.64 |111.16+27.81
Cholesterol (mg/dl) 186.44+45.70 (183.27+45.81 |184.66+45.77
Uric (mg/dl) 4.91+2.24 4.77+2.33 4.83+2.296

Overall, the prevalence of Hyperuricemia was found 13.5%. Hyperuricemia was more frequent
in men than women (14.4% Vs 12.8%).

Table No. 2: Showing prevalence of hyperuricemia

Sex No. of subjects With SUA Prevalence (%)
Normal Elevated

Male 542 91 14.4

Female | 704 103 12.8

Total 1246 194 13.5

It was found that the prevalence rate of hyperuricemia increases as the age rises .As it could be
seen below from the table 3 the incidence rate of hyperuricemia was maximum at the highest
level of age. Association between age and hyperuricemia was found to be statistically significant
(p<0.05)
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Table 3: Prevalence of uric acid level according to different age groups

Uric acid levels

Normal(2-7 Abnormal

mg/dl) (above 7) Total

Age of respondents  18-27 326 (86.7%) (50 (13.3%)  |376 (100%)

28-37 ]261(90.3%) 28 (9.7%) 289(100%)
38-47 1190 (85.6%) 32 (14.4%) |222 (100%)
48-57 150 (90.4%) 16 (9.6%) 166 (100%)
58-67 |187 (83.5%) 37 (16.5%) |224 (100%)
68-77 |88 (77.9%) 25 (22.1%) |113 (100%)
78-87 40 (87.0%) 6 (13.0%) 46 (100%)
88-97 |2(100%) 0(0%) 2(100%)
Total |1246(86.5%) 194 (13.5%) (1440(100%)

Chi-square=15.489, p=0.05

Linear regression analysis was carried out to
find out the correlation ship between age of
respondents and level of uric acid. It was
found to be positively correlated (r=0.03)
based on t-value (1.321). (Fig 1)

Figure 1: Shows the correlation ship between the
age of respondents and hyperuricemia
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Co relational analysis was done to find out
the significant correlation ship between type

2 diabetes and hyperuricemia and it was
found to be positively correlated (r=0.04)
based on t value (1.528 ) but not statistically
significant as shown below in scatter plot
diagram.(Fig 2)

Figure: 2 Scatter plot diagram to show the
correlation ship between type 2 diabetes and uric
acid level
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Linear regression analysis was carried out to
get to know the positive correlation between
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hypertension and hyperuricemia .It was
found to be positively correlated(r=0.009)
but again the correlation was statistically
insignificant (Fig 3)

Figure 3: Correlation ship between hypertension
and hyperuricemia
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Linear regression analysis was done to find
out the correlation between general (BMI)
and central (WC) obesity. It was found to be
positively  correlated with  both  the
adiposities(r=0.01) based on t values (0.393)
and (t-value (0.718) but statistically non-
significant (Fig 4 a, b)

Figure 4 (a): Scatter plot diagram to show the
correlation ship between adiposities and level of
uric acid

40.00

©
o

35.00

30.00

2500

Body mass index

20,00

15.00

10.00

T T T T T
0.00 5.00 10.00 15.00 20.00

Figure 4. (b)

120,00

100.00

80.00

1

Waist circumference

20.00-

T T T T T
0.00 5.00 10.00 15.00 20.00
uric

Lastly correlation ship was carried between
cholesterol levels and wuric acid levels
Positive correlation was found (r=0.03)
based on t-value (1.473). But it was not
found statistically significant. (Fig 5)

Figure 5: Correlation ship between cholesterol
levels and hyperuricemia
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DISCUSSION

Elevated serum uric acid levels are
commonly seen in association with glucose
intolerance, hypertension and dyslipidemia,
a cluster of metabolic and hemodynamic
disorders which characterize the so-called
metabolic syndrome. % Similar results have
been found in the present study. In the past
several decades, the prevalence varied
greatly and appeared to be increasing. There
was lots of information that demonstrated
the importance of serum uric acid to the
clinical prognosis, so the importance of
hyperuricemia (HU) is increasing. It
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reported that 18.8% of the patients with HU
developed into gout in a 5 year follow-up.
(11 Independent association between HU and
cardiovascular disease has been found in
many studies. ** **] Hyperuricemia has been
reported to be associated with several
components of metabolic syndrome (MS)
and authors have postulated that increased
concentrations of uric acid may be another
important component of the syndrome. ™4
Similar findings have been observed in the
present study that hyperuricemia have
shown positive correlation with each
metabolic syndrome factors but correlation
was not strongly significant. Significant
association between age of respondents and
hyperuricemia was observed in the present
study .Similar results have been noted in
other studies that with increasing age, the
level of uric acid increases. Serum uric acid
concentration increases with age and further
increases after menopausal in women .Uric
acid levels are often increased in subjects
with MS, ™ further suggesting that uric
acid could be included in the definition of
MS. [ Subjects with  persistent
hyperinsulinemia related to MS may have an
additional effect on renal target organ
damage and cause both arise in UAE and
uric acid during the early stages. The results
of the present study have reveal the facts
that hyperuricemia has been positively
correlated with the known risk factors for
MS like central and visceral adiposities,
elevated cholesterol levels, hypertension and
type 2 diabetes .Males have higher level of
uric acid as compared to females but
statistically the differences was not
significant. ®” 1 with rapid industrial
development and due to that hike in
financial status possibility of improved
nutrition and promotion of successful heath
and medical care programs in India, life
expectancy has been prolonged and the
elderly population has increased; thus
prevention and control of chronic diseases

have become more important than before.
Hyperuricemia ~ may  induce many
complications, such as chronic gout,
distortion of joint and renal failure, which
may increase medical care costs. Therefore,
it is important to study the hyperuricemia in
India, in all developing countries, even in
the whole world at large scale. In view of
the rapid increase in the prevalence of
various  clinical, anthropometric and
biochemical parameters in these lesser
studied populations, high-risk screening and
effective  public-intervention educational
programs are urgently needed.

CONCLUSION

This study shows serum uric acid is
markedly  associated with  metabolic
syndrome and its components. Considering
the growing incidence of obesity and
metabolic syndrome worldwide and the
potential link to hyperuricemia, more
emphasis should be put on the evolving
morbidity prevalence of hyperuricemia in
our country specifically among these lesser
studied groups.

ACKNOWLEDGEMENTS

This work has been financially
supported by DST funding agency under
Women Scientist Scheme (WOS-A) New
Delhi.

REFERENCES

1. Wilson WF, Agostino R, Parise H,
Sullivan L, Meigs J: Metabolic
Syndrome as a precursor of
Cardiovascular Disease and Type 2
Diabetes Mellitus. Circulation 2005,
112:3066-72.

2. Gotto AM Jr, Blackburn GL, Dailey
GE Ill, Garber AJ, Grundy SM,
Sobel BE, et al.. The metabolic

International Journal of Health Sciences & Research (www.ijhsr.org) 30
Vol.2; Issue: 4; July 2012



syndrome: A call to action. Coron
Artery Dis 2006, 17:77-80.

Primary prevention in rheumatology:
the importance of hyperuricemia.

3. Grundy SM: Metabolic syndrome Best Pract Res Clin Rheumatol 2004,
pandemic. Arterioscler Thromb Vasc 18(2):111-124. PubMed Abstract |
Biol 2008, 28(4):629-36. Publisher Full Text

4. Mohan V, Deepa M: The metabolic 11.Lin KC, Lin HY, Chou P: The
syndrome in developing countries. interaction between uric acid level
Diabetes Voice 2006, 51:15-17. and other risk factors on the

5. Earl S, Ford ES: Risks for all-cause development of gout among
mortality, cardiovascular disease, asymptomatic hyperuricemic men in
and diabetes associated with the a prospective study. Journal of
metabolic syndrome: A summary of Rheumatology 2000, 27:1501-1505.
the evidence. Diabetes Care 2005, PubMed Abstract
28:1769-78. 12. Alderman MH, Cohe H, Madhavan

6. Klein B, Klein R, Lee K: S, Kivlighn S: Serum uric acid and
Components of the Metabolic cardiovascular events in successfully
Syndrome and risk of Cardiovascular treated hypertensive patients.
Disease and Diabetes in Beaver Hypertension 1999, 34:144-150.
Dam. Diabetes Care 2002, 25:1790- PubMed Abstract | Publisher Full
4. Text

7. Nakagawa T, Hu H, Zharikov S, 13. Bos MJ, Koudstaal PJ, Hofman A,
Tuttle KR, Short RA, Glushakova O, Witteman JC, Breteler MM: Uric
Ouyang X, Feig DI, Block ER, acid is a risk factor for myocardial
Herrera-Acosta J, et al. A causal role infarction and stroke: the Rotterdam
for uric acid in fructose-induced Study. Stroke 2006, 37:1503-1507.
metabolic syndrome. Am J Physiol PubMed Abstract | Publisher Full
Renal Physiol. 2006; 290(3): F625— Text
F631. doi: 10.1152/ajprenal.00140. 14. Bonora E, Targher G, Zenere MB,
2005. [PubMed] [Cross Ref] Saggiani F, Cacciatori V, Tosi F, et

8. Conen D, Wietlisbach V, Bovet P, al.. Relationship of wuric acid
Shamlaye C, Riesen W, Paccaud F, concentration to cardiovascular risk
Burnier M. Prevalence of factors in young men. Int J Obes
hyperuricemia and relation of serum Relat Metab Disord 1996, 20:975-
uric acid with cardiovascular risk 980. PubMed Abstract
factors in a developing country. 15. Lo" pez-Sua” rez A Elvira-Gonza
BMC Public Health. 2004; 4(1):9. lez J,Bascun“ana-Quirell A,Rosal-
doi: 10.1186/1471-2458-4-9. [PMC Obrador], Micha n-Don"a
free article] [PubMed] [Cross Ref] A Escribano-Serrano  J, et al

9. Chetna Mangat et al Metabolic Concentracionesse” ricas deuratos y
Syndrome: a challenging health Issue excrecio'n urinariadea” cido u” rico
in highly urbanized Union Territory enindividuosconsi ndrome metabo”
of north India Diabetology & lico. Med Clin(Barc).2006;126:321—
Metabolic Syndrome 2010, 2:19 doi: 4.
10.1186/1758-5996-2-19 16. TsouliSG, Liberopoulos EN,

10. Vazquez-Mellado J, Alvarez Mikhailidis DP, Athyros VG,
Hernandez E, Burgos-Vargas R: ElisafMS. Elevated serum uric acid

International Journal of Health Sciences & Research (www.ijhsr.org) 31

Vol.2; Issue: 4; July 2012



17.

levels in metabolic syndrome: an
active component or an innocent
bystander?  Metabolism.  2006;
55:1293-301.

Ismail S, Servet A, Betul P, Ali RS,
Oguz G, Merih B, et al.:
Hyperuricemia and its related factors
in an urban population, lzmir,

Turkey. Rheumatol Int 2009, 29:869-
874.

18. Kumar S, Singh AR, Takhelmayum

R, Shrestha P, Sinha JN, et al.:
Prevalence of hyperuricemia in
Chitwan District of Nepal. Journal of
college of Medical Sciences-Nepal
2010, 6(2):18-23.

*hhhhkhkkkkhkhkhkhrhhkhkhkkkhkhkhiirhikiiikk

International Journal of Health Sciences & Research (www.ijhsr.org) 32

Vol.2; Issue: 4; July 2012



