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Abstract 
Background: Studies have shown that age, female gender, pregnancy, obesity, sedentary 
lifestyle; diet rich in animal fats and refined sugars; and poor in vegetable fats and fiber were 
significant risk factors for gall stone formation. The data on risk factors associated with gall 
stones is insufficient in India; hence this study was designed to determine food habits and 
anthropometric measures of patients suffering from cholelithiasis.  
Material and Methods: This prospective study was conducted on 50 patients after they signed 
in written informed consent. These patients were divided into two groups, Group A –included 
patients suffering from cholelithiasis and Group B included controls. The following parameters 
were assessed age, sex, weight, waist circumference, hip circumference, height, BMI, WHR, 
number of children/abortion, use of OCP, and family history of cholelithiasis were evaluated in 
both the groups.  
Results: A total of 53 patients were recruited in the study and divided into 2 groups. The mean 
age of patients in Group A was significantly (p<0.05) higher than Group B. Patients in Group A 
had significantly higher waist circumference (WC) and Hip circumference (HC) as compared to 
Group B. Estimates of correlation demonstrated that waist circumference had significant 
correlation with weight, hip circumference, body mass index, waist hip ration; hip 
circumference had significant correlation with weight, waist circumference, and BMI; BMI had 
significant correlation with weight, waist circumference, hip circumference; WHR had 
significant correlation with waist circumference in both groups.  
Conclusion: To conclude patients suffering from gall stones had higher waist circumference, 
hip circumference and age than in controls and there was significant correlation of WHR, BMI, 
HC and WC.  
 
Key words: gall stones, waist circumference, hip circumference, body mass index, waist 
hip ratio 
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Introduction: 
Cholelithiasis is the pathologic state of stone
s or calculi within gallbladder lumen. 
Gallstones are among the most common 
gastrointestinal illness requiring 
hospitalization and frequently occur in 
young, otherwise healthy people with a 
prevalence of 11 to 36% in autopsy reports.  
Risk factors for gallstones include obesity, 
rapid weight loss, childbearing, multiparity, 
female sex, first degree relatives, ileal 
disease, increasing age, drugs: ceftrioxone, 
postmenopausal estrogens, and total 
parentral nutrition. Only first degree 
relatives of patients with gallstones and 
obesity (body mass index >30kg/m2) have 
been identified as strong risk factors for 
development of symptomatic gallstone 
disease. Approximately 75-80% of 
gallstones are of cholesterol type and 10-
20% bilirubinate of either black or brown 
pigment. In Asia, pigmented stones 
predominate, although recent studies have 
shown an increase in cholesterol stones and 
the prevalence in India is 4%. Gallstones 
represent an inability to maintain certain 
biliary solutes, primarily cholesterol and 
calcium in a solubilised state. Most 
cholesterol stones contain calcium salts in 
there center.  The pathogenesis of 
cholesterol gallstones involves three stages: 
cholesterol super saturation of bile, crystal 
nucleation and stone growth (1). Whether 
cholesterol remains in solution depends on 
the concentration of phospholipids and bile 
acids in bile and the type of phospholipid 
and bile acid. Micelles formed by the 
phospholipid hold cholesterol in 
thermodynamic state. When bile is 
supersaturated with cholesterol or bile acid 
concentrations are low, unstable unilamellar 
phospholipid vesicles form, from which 
cholesterol crystals may nucleate and stones 
may form. Patients with gallstones have 
increased fasting and postprandial 
gallbladder volumes (2). Pigment stones 
contain less than 20% cholesterol and are 
dark due to the presence of calcium 

bilirubinate. Black pigment stones are 
usually associated with hemolytic conditions 
like hereditary spherocytosis, and sickle cell 
disease or cirrhosis. These stones are usually 
not associated with infected bile and are 
found exclusively in the gallbladder. They 
are common in Asian countries like Japan as 
compared to Western countries. Brown 
pigment stones often contain more 
cholesterol and calcium palmitate and occur 
as duct stones in Western patients.  They are 
associated with disorders of biliary motility 
and bacterial infection. E. coli secrete beta 
glucuronidase that causes enzymatic 
hydrolysis of soluble conjugated bilirubin 
glucuronide to produce insoluble bilirubin, 
which then precipitates with calcium (1).    
A study done to evaluate the association 
between diet, physical activity and gall 
stones concluded that sedentary lifestyle and 
a diet rich in animal fats and refined sugars 
are significant risk factors for gall stone 
formation (3). Another study done to study 
diet as a risk factor for cholesterol gall stone 
disease concluded that energy intake related 
to obesity and energy storage represents an 
important risk factor for the formation of 
gall stones (4). A study done to determine 
the role of iron deficiency in the formation 
of gall stones concluded that low serum iron 
levels lead to bile super saturation with 
respect to cholesterol, which leads to 
gallstone formation (5). Similar studies done 
to assess obesity, dyslipidemia and 
cholesterol gallstone disease in an Antarctic 
expedition and Romania concluded that the 
most important risk factors for gallstones are 
age, female gender, pregnancy and obesity 
(6, 7). Recently in 2011 a study was done in 
India to check the antecedent risk factors in 
the causation of gallstone disease concluded 
that abdominal adiposity, inadequate 
physical activity and high intake of saturated 
fats represent high risk lifestyles (8).  
The data on risk factors associated with gall 
stones is insufficient in India; hence this 
study was designed to determine food habits 
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and anthropometric measures of patients 
suffering from cholelithiasis. 
Methodology: 
Study Design: This prospective study was 
conducted in the Department of Surgery for 
2 months from April to August 2013. 50 
patients were enrolled in the study after they 
signed in written informed consent. These 
patients were divided into two groups, 
Group A – included patients suffering from 
cholelithiasis and Group B included 
controls. 
Patients between the age group of 20-65 
years, suffering from cholelithiasis, willing 
to give written informed consent and 
undergoing abdominal ultrasonography were 
included in the study. Patients with chronic 
liver disease, previous gastric or small 
bowel surgery, inflammatory bowel disease, 
uncontrolled diabetes mellitus, 
hypothyroidism or hyperthyroidism, 
pregnancy and lactation, other serious 
disease, including depressive disorders 
treated by medication were excluded from 
the study.  
Outcome Measures: The following 
parameters were recorded in both groups: 
age; sex; weight; waist circumference; hip 
circumference; height; BMI; Waist Hip 
Ratio (WHR); number of children; number 
of abortions; use of oral contraceptive pills 
(OCP); and family history of cholelithiasis  
Statistical Analysis  
The data was tabulated as mean ± standard 
deviation (SD). Results were analyzed using 
non parametric tests (Chi-Square Test), 
parametric tests (two tailed student t-test) 
and correlation (Pearson correlation 
coefficients) analysis. A p<0.05 was 
considered statistically significant 
Results:  
A total of 53 patients were recruited in the 
study and divided into 2 groups. 
Participants in Group A were patients 
suffering from cholelithiasis whereas 
subjects in Group B were controls. Twenty 
seven patients were recruited in Group A 
and 26 patients in Group B. All the 53 

patients recruited in the study gave written 
informed consent and completed the 
questionnaire. The baseline characteristics 
of patients in both the groups are shown in 
Table 1. The mean age of patients in Group 
A was significantly (p<0.05) higher 
43.85±13.86 years versus 34.65±13.94 
years in Group B. A total of 23 females 
were recruited in Group A as compared to 
20 in Group B. Patients in Group A had 
significantly higher waist circumference 
(WC) (38.65±6.37 versus 34.23±8.04) and 
Hip circumference (HC) (42.59±5.86 
versus 37.81±8.33) as compared to Group 
B. Group A had higher Body Mass Index 
(BMI), weight, and consumption of oil as 
compared to Group B, but it was not 
statistically significant. The waist hip ratio 
(WHR) was comparable in both groups.  
Correlation: 
Estimates of correlation for waist 
circumference and hip circumference with 
other variables along with their significant 
levels among patients in Group A and B are 
presented in Table 2. It has been observed 
that waist circumference has significant 
(p<0.05) correlation with weight, hip 
circumference, body mass index, waist hip 
ration in both groups. The hip circumference 
has significant (p<0.05) correlation with 
weight, waist circumference, and BMI in 
both groups; with height in Group A.  
Estimates of correlation for BMI and WHR 
with other variables along with their 
significant levels among patients in Group A 
and B are presented in Table 3. It has been 
observed that BMI has significant (p<0.05) 
correlation with weight, waist 
circumference, hip circumference in both 
groups; with height in Group A. The WHR 
has significant (p<0.05) correlation with 
waist circumference in both groups; with 
weight in Group A; and height in Group B.  
Discussion: 
Cholelithiasis is the pathologic state of 
stones or calculi within gallbladder lumen 
with majority being of cholesterol type (75-
80%) followed by bilirubinate type (10-
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25%) with the prevalence in India is 4%. 
Gall stone development is associated with 
certain risk factors that include heredity, 
obesity, rapid weight loss, through diet (very 
low calorie diet, prolonged fasting and low 
fiber/high cholesterol/high starch) or 
surgery, age over 60years and with high 
estrogen levels (pregnancy, hormone 
replacement therapy, oral contraceptive pills 
(1, 2, 9, 10).  
The present study was undertaken to study 
the correlation of Body Mass Index, Waist 
Hip Ratio, age, gender and dietary habits 
with Cholelithiasis. The results showed that 
patients with cholelithiasis had higher 
weight, waist circumference, hip 
circumference and body mass index and 
were of higher age group. They had 
significantly higher age, hip circumference 
and waist circumference as compared to 
controls. The correlation revealed that both 
groups had significant correlation of body 
mass index with waist circumference, hip 
circumference and weight. A significant 
correlation also existed between waist hip 
ratio and waist circumference in both 
groups. 
An association study done to determine if 
significant genetic component contributes to 
the pathogenesis of symptomatic gallstones, 
found a significant risk factors for 
symptomatic gallstone disease were female 
gender, obesity and age more than 50 years 
are quite similar to our results were we 
found a higher BMI, age and significantly 
higher weight in patients suffering from 
cholelithiasis (11).  
Another study done to assess power of 
correlation between chosen risk factors of 
cholelithiasis Podlasie inhabitants 
demonstrated obesity as major risk factor in 
women and statistically significant in men.  
The other significant risk factors for women 
included: age, diabetes, use of contraceptive 
pills, while for men these were: age, serum 
triglycerol level, the result are quite similar 
to our study where there was a significantly 

higher weight in patients with cholelithiasis 
(12).  
Another study done in Australian and 
immigrants from Southern Europe found 
that increased incidence of cholelithiasis in 
migrant group was more due to marked 
change in nutrient intake of southern 
European women on coming to Australia, 
are similar to our study where we found that 
patients with cholelithisais had a higher BMI 
and daily oil intake (13).  
A study done in Southern India reported that 
higher BMI appear to be risk factors in the 
formation of gallstones in this population, 
where the reported predominant type of 
gallstones is pigment/mixed are contrary to 
our study where we found that although the 
BMI was higher in patients in cholielithiasis 
group but the BMI had significant 
correlation with other variables in both the 
groups (14).  
There are certain limitation in our study 
firstly the sample size could have been 
larger but, the duration of study was only 
two months hence we tried to include 
patients who fulfilled the eligibility criteria. 
Secondly, a comparison with the 
intervention arm could be done, but any 
intervention could have prolonged the 
duration of study and we would not have 
been able to complete the study in the 
allotted 2 months. 
To conclude it was observed in our study 
that waist Circumference, hip circumference 
and age were significantly higher in those 
suffering from gallstones than in controls. 
Group A had higher number of females, 
lesser height, more weight and higher BMI. 
Estimates of correlation showed that waist 
circumference had significant correlation 
with weight, hip circumference, body mass 
index, waist hip ratio; hip circumference had 
significant correlation with weight, waist 
circumference, and BMI; BMI had 
significant correlation with weight, waist 
circumference, and hip circumference; and 
WHR has significant correlation with waist 
circumference in both groups.  
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Table 1. Characteristic in both groups 
 Cholelithiasis (Group 

A) (n=27) 
Controls (Group 
B) (n=26) 

p Value  

Age (years) (Mean±SD) 43.82±13.86  34.65±13.94  0.02*# 
Sex(M:F)  4:23 6:20 0.68� 
Height (Inches) (Mean±SD) 61.67±3.41  63.27±2.89  0.07# 
Weight (Kg) (Mean±SD) 67.41± 17.59  65.17± 14.86  0.62# 
Waist Circumference (Inches) 
(Mean±SD) 

38.56±6.37  34.23±8.04  0.03*# 

Hip Circumference (Inches) 
(Mean±SD) 

42.59±5.86  37.81± 8.33  0.02*# 

BMI (kg/m 2) (Mean±SD) 28.47±9.09  25.30±4.95  0.12# 
WHR 0.8998±0.069  0.9042±0.089  0.84# 
Oil Consumption (tablespoon) 2.54±2.86 2.02±0.57 0.37# 
*p<0.05 and statistically significant  
#using student ‘t’ test 
�using Chi Square Test 
 

 
 
 
 
 
 

Table 2. Correlation coefficients for waist circumference and hip circumference with other 
variables among patients in both groups. 

 
Variables 

Waist Circumference  Hip circumference  
Group A 
(n=27) 

Group B 
(n=26) 

Group A 
(n=27) 

Group B 
(n=26) 

r p r p r p r P 
Height (Inches) -0.28 0.15 0.11 0.58 -0.39 <0.05* -0.13 0.54 
Weight (kg) 0.80 <0.05* 0.50 <0.05* 0.50 <0.05* 0.42 <0.05* 
Waist circumference 
(Inches) 

1 - 1 - 0.89 <0.05* 0.92 <0.05* 

Hip Circumference 
(Inches) 

0.89 <0.05* 0.92 <0.05* 1 - 1 - 

Body Mass Index 
(kg/m2) 

0.77 <0.05* 0.53 <0.05* 0.80 <0.05* 0.55 <0.05* 

Waist Hip Ratio 0.58 <0.05* 0.43 <0.05* 0.14 0.48 0.05 0.79 
*p<0.05 and statistically significant  
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Table 3. Correlation coefficients for body mass index and waist hip ratio with other variables 
among patients in both groups. 

 
Variables 

Body Mass Index  Waist Hip Ratio  
Group A 
(n=27) 

Group B 
(n=26) 

Group A 
(n=27) 

Group B 
(n=26) 

r p r p r p r P 
Height (Inches) -0.40 <0.05* 0.16 0.45 0.06 0.76 0.64 <0.05* 
Weight (kg) 0.78 <0.05* 0.91 <0.05* 0.43 <0.05* 0.34 0.08 
Waist circumference 
(Inches) 

0.77 <0.05* 0.53 <0.05* 0.58 <0.05* 0.43 <0.05* 

Hip Circumference 
(Inches) 

.79 <0.05* 0.55 <0.05* 0.14 0.48 0.05 0.79 

Body Mass Index 
(kg/m2) 

1 - 1 - 0.26 0.18 0.87 0.67 

Waist Hip Ratio 0.26 0.18 0.87 0.67 1 - 1 - 
*p<0.05 and statistically significant  
 


