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INTRODUCTION
Metabolic syndrome is an accumulation of several disorders, 
which together raise the risk of an individual developing 
atherosclerotic cardiovascular disease, insulin resistance, and 
diabetes mellitus, and vascular and neurological complications 
such as a cerebrovascular accident.1, 2 The pathogenesis of 
MetS involves both genetic and acquired factors that play 
a role in the final pathway of inflammation that leads to 
CVD. MetS has become increasingly relevant in recent 
times due to the exponential increase in obesity worldwide. 
Early diagnosis is important in order to employ effectively 
lifestyle and risk factor modification. Pharmaceutical therapy 
in MetS is aimed at treating the individual components of 
MetS such as antihypertensives, statins, and metformin.3, 4

In addition to genetic and epigenetic factors, some lifestyle 
and environmental such as overeating and lack of physical 
activity have been identified as major contributors to the 
development of MetS. A causative role can be given to high 
caloric intake since visceral adiposity has been shown to be 
an important trigger that activates most of the pathways of 
MetS. Among the proposed mechanisms, insulin resistance, 
chronic inflammation, and neurohormonal activation seem 

to be essential players in the progression of MetS and its 
subsequent transition to CVDs and T2DM.5, 6 
Gallstones form when there is an imbalance in the 
composition of bile resulting in precipitation of one or more 
of its components. Between 37 and 86% of gallstones are 
cholesterol-rich stones, 2-27% are pigment stones and 4-16% 
are mixed. Most patients (> 80%) will remain asymptomatic 
throughout their lifetime and the likelihood of developing 
symptoms diminishes with time. Liver function tests and 
an abdominal ultrasound should be offered to patients with 
symptoms suggestive of gallstone disease (e.g. abdominal 
pain, jaundice, fever).6 Hence; the present study was 
conducted for evaluating patients with metabolic syndrome 
and its association with gallstone disease in a tertiary care 
centre.

MATERIAL AND METHODS
The present study was conducted for evaluating patients 
with metabolic syndrome and its association with gallstone 
disease in a tertiary care centre. A total of 70 gallstone 
patients were enrolled in the present study. Inclusion criteria 
for the present study included 70 patients above 18 years 
of age and having gallstones detected on ultrasonography-
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incidentally or symptomatically. A detailed work up of all the 
patients enrolled in the study i.e. detailed history, a thorough 
Clinical Examination was performed, followed by routine 
investigations including CBC (complete blood count), 
FBS (fasting blood sugar)/RBS (random blood sugar), 
LFTs (liver function tests), Urine Routine, Lipid profile, 
Glycosylated haemoglobin, Ultrasound Abdomen.Subjects 
were asked to complete a questionnaire that enquired about 
the information on demographic data, histories of diabetes 
mellitus, hypertension, and chronic liver disease and so on. 
Metabolic syndrome was diagnosed according to the Adult 
Treatment Panel III (ATP III) criteria.7 According to the 
ATP III criteria, MetS was defined as the presence of any 
three of the following five traits: (1) Abdominal obesity, 
defined as a waist circumference in men ≥ 102 cm and in 
women ≥ 88 cm; (2) Serum triglycerides ≥ 150 mg/dL 
(1.7 mmol/L) or medicinal treatment for elevated TG; (3) 
Serum HDL cholesterol < 40 mg/dL (1.03 mmol/L) in men 
and < 50 mg/dL (1.29 mmol/L) in women or medication 
for low HDL-C; (4) Blood pressure ≥ 130/85 mmHg or 
medication for high blood pressure; and (5) Fasting plasma 
glucose (FPG) ≥ 110 mg/dL (5.6 mmol/L) or medication for 
elevated blood glucose. Incidence and associated risk factors 
of metabolic syndrome among gallstone disease patients 
was evaluated. All the results were recorded and analysed 
using SPSS software. Univariate regression curve, chi-square 
test and student t test were used for evaluation of level of 
significance. 

RESULTS
A total of 70 patients with gallstone disease were evaluated. 
Among them, prevalence of metabolic syndrome was found 
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to be 40 percent (28 patients). Mean age of the patients with 
and without metabolic syndrome was 62.3 years and 52.4 
years respectively. 71.43 percent of the patients with metabolic 
syndrome and 62.5 percent of the patients without metabolic 
syndrome were males. While assessing the gallstone disease 
patients with metabolic syndrome, it was seen that age, male 
gender, obesity, dyslipidaemia, hypertension and diabetes 
were found to be significant risk factors of metabolic 
syndrome among gallstone disease patients.

DISCUSSION
Significant interest exists in understanding the shared 
metabolic dysregulation leading to obesity, diabetes, and 
cardiovascular disease (CVD). Hence came the concept of 
the “metabolic syndrome” (MetS). Reaven first described 
MetS in his 1988 Banting lecture as “Syndrome X”. Reaven 
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suggested that the syndrome hinged on the existence of insulin 
resistance and resulted in glucose intolerance, hypertension 
and dyslipidemia. The World Health Organization (WHO) 
produced the first formalized definition of the MetS in 
1998.8

The metabolic syndrome is a clustering of hyperglycemia/
insulin resistance, obesity and dyslipidemia. It is important 
for several reasons. First, it identifies patients who are at high 
risk of developing atherosclerotic CVD and type 2 diabetes 
(T2D). Second, by considering the relationships between the 
components of metabolic syndrome, we may be able to better 
understand the pathophysiology that links them with each 
other and with the increased risk of CVD. Third, it facilitates 
epidemiological and clinical studies of pharmacological, 
lifestyle and preventive treatment approaches.9, 10

Diseases of the gallbladder are common and expensive 
to treat. The best epidemiological screening method to 
accurately determine point prevalence of gallstone disease is 
ultrasonography. Many risk factors for cholesterol gallstone 
formation are not modifiable such as ethnic background, 
increasing age, female gender and family history or genetics. 
Conversely, the modifiable risks for cholesterol gallstones are 
obesity, rapid weight loss and a sedentary lifestyle.11 Hence; 
the present study was conducted for evaluating patients 
with metabolic syndrome and its association with gallstone 
disease in a tertiary care centre for early identification of the 
high risk factors and prompt intervention if required any.
In the present study, out of 70 gallstone disease patients, 
28 patients were found to be suffering from Metabolic 
syndrome. Hence; overall prevalence of metabolic syndrome 
among gallstone patients was 40 percent. Our results 
were in concordance with the results obtained by previous 
authors who also reported similar demographic details. In 
a study conducted by Peswani AR et al, overall prevalence 
of metabolic syndrome among gallstone patients was 36 
percent.12 Méndez-Sánchez N et al, in another study, overall 
prevalence of metabolic syndrome among gallstone patients 
was 36 percent.13

In the present study, mean age of the patients with and 
without metabolic syndrome was 62.3 years and 52.4 years 
respectively. In a study conducted by Peswani AR et al, the 
mean age for cases positive for metabolic syndrome was 
59.05 years which was significantly higher as compared to 
mean age for cases negative for Metabolic syndrome which 
was 54.96 years.12 In another study conducted by Zhu Q et 
al, authors evaluated the association between gallstones and 
metabolic syndrome. The ?incidence density of gallstone in 
the group of subjects with MetS was higher than the group 
without MetS. The generalized estimating equation analyses 
confirmed and clarified the association between MetS and 
gallstone disease in males, while this association was not 
significant in females. With numbers of metabolic syndrome 
components increasing, the risk of gallstone disease showed 
corresponding increasing in males.14 Obesity is an important 
risk factor for gallstone disease, more so for women than for 
men, especially considering that women with a body mass 
index of 30 kg/m2 or more have at least twice the risk of 
gallstone disease as women with a body mass index of less 
than 25 kg/m2.15- 17

In the present study, 71.43 percent of the patients with 
metabolic syndrome and 62.5 percent of the patients without 
metabolic syndrome were males. While assessing the gallstone 
disease patients with metabolic syndrome, it was seen that 
age, male gender, obesity, dyslipidaemia, hypertension and 
diabetes were found to be significant risk factors of metabolic 
syndrome among gallstone disease patients. In a similar study 
conducted by Ahmed et al, authors compared the frequency 
of metabolic syndrome in patients with uncomplicated 
gallstone disease and complicated gallstone disease. A total 
of 104 patients diagnosed as having gallstone disease were 
evaluated. The ages were comparable between the two groups, 
that is, the complicated and uncomplicated gallstone disease 
at 42.42 years in the former and 39.24 years in the latter 
group. Metabolic syndrome was more predominant in the 
complicated arm 40.38% when compared to uncomplicated 
arm 25% but it was not significant statistically with a p-value 

Variable Metabolic syndrome present (n=28) Metabolic syndrome absent (n=32) p- value 
Age (years) 62.3 52.4 0.00*
Males (%) 71.43 62.5 0.01*
BMI (Kg/m2) 33.5 28.4 0.00*
Dyslipidaemia (%) 89.28 31.25 0.00*
Blood pressure ≥ 130/85 mmHg 85.71 34.38 0.03*
FBG ≥ 100 mg/dL 92.86 25 0.04*
FBG: Fasting Blood glucose; *: Significant

Table-1: Associated risk factors of metabolic syndrome among gallstone disease patients

Variable OR 95% CI p- value 
Age (years) 1.846 (1.813-1.925) 0.00*
Males (%) 1.459 (1.319-1.528) 0.01*
BMI (Kg/m2) 1.693 (1.517-1.794) 0.00*
Dyslipidaemia (%) 1.229 (1.186-1.397) 0.00*
Blood pressure ≥ 130/85 mmHg 1.782 (1.716-1.821) 0.03*
FBG ≥ 100 mg/dL 1.981 (1.912-2.084) 0.04*

Table-2: Association of risk factors
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of 0.2. Metabolic syndrome is associated with complicated 
gallstone disease though this study failed to reach statistical 
significance due to small sample size, it re-enforces the 
findings of previous studies. It is an easily assessable and 
useful measure to predict complications associated with gall 
stone disease.18

CONCLUSION
From the above results, the authors concluded that metabolic 
syndrome is related to gallstone disease.The present study 
shows an obvious association between MetS and GSD, and 
the more the metabolic components of MetS, the higher the 
prevalence of the gallstone disease. 
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