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ABSTRACT 

Objective: To analyze the role of age and gender in gallstones formation and their relation to the types of stones formed.  
Study Design: Cross-sectional study. 
Place and Duration of Study: Combined Military Hospital, Rawalpindi Pakistan, from Jan 2019 to Jun 2021. 
Methodology: Laparoscopic cholecystectomies were performed on 400 patients with symptomatic gallstones and acute 
cholecystitis. Variables such as gender, number of pregnancies if female, age, stone-types, and fatty liver.  
Results: The study included 166(41.5%) male and 234(58.5%) female patients. The mean age was 48.89±16.3 years. 106(63.9%) 
male patients had cholesterol stones while 32(19.3%) and 28(16.9%) had bilirubin and mixed stones, respectively. Among 
female patients, 182(77.8%) had cholesterol stones, 26 (11.1%) had mixed and 26(11.1%) had bilirubin stones. Patients with gall 
stones in age groups <25 years, 26-50 years, 51-75 years and greater than 76 years were 35(8.8%), 186(46.5%), 144(36%) and 
35(8.8%) respectively. The frequency of cholesterol gallstones was 14(40%), 130(69.9%), 127(88.2%) and 17(48.6%) in all the four 
age groups, respectively. The relationship of cholesterol gallstones with fatty liver and number of pregnancies was positive 
with coefficients β=6.61 for fatty liver and β=5.9 for number of pregnancies.  
Conclusion: The gender and age of patients had significant relationship with gallstones. The frequency of cholesterol stones 
positively relates to fatty liver and number of pregnancies in females.  
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INTRODUCTION 

Gallstone disease is one of the most common 
health issue in the world with 10-20% prevalence, out 
of which more than 20% patients present with clinical 
symptoms.1 These occur due to abnormal stone masses 
which gather in the gallbladder or the intrahepatic bile 
duct.2 Multiple pathogenic factors lead to stone 
formation with most studies focusing on the role of 
biliary microbiome in the pathogenesis of gallstones.3 
Gallstone disease is prevalent in the developed world, 
where 80% are cholesterol gallstones. A complex 
interplay of dietary habits, genetic factors and other 
pathogenic mechanisms is suspected to be at play.4  
Jayanthi et al. found that the patients with cholesterol 
stones had markedly high cholesterol contents in their 
bile whereas the patients with mixed stones had 
cholesterol rich bile composition and patients with 
pigment gall stones presented with high composition 
of bile salts.5 However,  one study revealed that there 
were significant differences in the chemical elements 
and amino acid composition of all three types of stones 
that implies the different conditions through which 

they are formed.6 Numerous studies have identified 
the factors that can cause cholesterols gallstones 
formation. One previous study presented a dietary 
model in which people with intake of highly refined 
sugars, fats, fast food consumption, and low fiber 
intake are at elevated risk for cholesterols gallstones 
compared to people with high fiber consumption, low 
fats, proteins, vegetables, and fruit are at low risk.7 
Female gender has also been identified as a major risk 
factor for gallstones mainly at the childbearing age that 
relate to the number of pregnancies and presence of 
sex hormones such as estrogen which increases the 
biliary cholesterol secretion thus leading to cholesterol 
supersaturation of bile.8 The study of Hermida et al. 
indicated that the frequency of gallstones is higher in 
aged people than younger people.9 The objective of our 
study was to see the relationship of distinct types of 
gallstones with age and gender.  

METHODOLOGY 

The cross-sectional study was conducted from 
January 2019 to June 2021 at CMH, Rawalpindi 
Pakistan, after permission from the Institutional Ethics 
Review Board (Ser 291). Sample size was calculated by 
using WHO calculator with 50% population 
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proportion10. The data was collected through non-
probability consecutive sampling technique. 

Inclusion Criteria: Patients aged 11 to 90 years, of 
either gender, with symptomatic gallstones, acute 
cholecystitis and chronic cholecystitis were included. 

Exclusion Criteria: Patients with choledocholithiasis, 
gall bladder polyps and cholangitis were excluded. 

The patients selected for this study were chosen 
on the basis of their ultrasound reports and final 
diagnosis. The consent of patients was duly taken 
through pre-operative proforma, maintaining their 
rights of safety and privacy.  

Statistical Package for Social Sciences version 26 
was used for data analysis. Quantitative variables with 
normal distribution were expressed as Mean±SD and 
qualitative variables were expressed as frequency and 
percentages. Chi-square test was applied to explore the 
inferential statistics. 

RESULTS 

In our study, 400 patients with symptomatic 
gallstones were assessed. The age of patients ranged 
from 11 to 90 years. The mean age was 48.89±16.3 
years. The study included 234(58.5%) female patients 
and 166(41.5%) male patients. The female to male ratio 
was 1.5:1. Out of 400 patients 288(72%) had cholesterol 
stones while 58(14.5%) had bilirubin stones and the 
other 54(13.5%) had mixed stones. The ratio of 
cholesterol stones were higher in females 182(77.8%) as 
compared to males 106(63.9%). The percentage of 
bilirubin and mixed stones were higher in males that is 
32(19.3%) and 28(16.9%) respectively. Whereas in 
females the frequency of both bilirubin and mixed 
stones were 26(11.1%). The reason to transform short-
age into age-groups was to see the prevalence of stones 
in the particular age groups. Gallstones occurring in 
the age groups 26-50 were 186(46.5%) and in the 51-75 
age group there were 144(36%) patients which were 
clearly more than the other groups. After ultrasound 
screening, 164(41%) patients showed no indication of 
fatty liver while, 236(59%) patients were found to have 
fatty liver disease. There were 29(12.3%) patients had 
never been pregnant, 30(12.8%) female patients had 1 
child and the total of 175(74.7%) female patients out of 
234 had more than 1 child (Table).  

Regression was performed to ascertain the effects 
of age, gender, fatty liver, and number of pregnancies 
on the likelihood of cholesterol stones formation. The 
logistic regression model was statistically significant, X 
2(4)=122.9, p<0.05. The model explained 38.1% 

(Nagelkerke R2) of the variance in cholesterol stones 
and correctly classified 80.8% of the cases. Males were 
0.028 times less likely to develop cholesterol stones 
than females. Fatty liver was found to be positively 
associated with cholesterol stones exhibition. Patients 
with fatty liver were 6.61 times more inclined to 
cholesterol gallstones formation. Similarly, the number 
of pregnancies in females was 5.9 times more likely to 
be the reason of cholesterol stones.  
 

Table: Association between Stone Types with Age Groups and 
Gender (n=400) 

Variables 

Types of Stones 

p-value Bilirubin 
(n=58) 

Cholesterol 
(n=288) 

Mixed 
(n=54) 

Gender, n (%) 

Male 
Female 

32(19.3%) 
26(11.1%) 

106(63.9%) 
182(77.8%) 

28(16.9%) 
26(11.1%) 

0.009 

Age-Groups, n (%) 

Under 25 
26-50 
51-75 
76 Above 

11(31.4%) 
27(14.5%) 

8(5.6%) 
12(34.3%) 

14(40%) 
130(69.9%) 
127(88.2%) 
17(48.6%) 

10(28.6%) 
29(15.6%) 
9(6.3%) 
6(17.1%) 

0.001 

 

DISCUSSION 

Gallstones disease has been attributed to the 
interaction of genetic and environmental factors with 
some unmodifiable factors such as age and genetic 
makeup.11 In the quest for minimally invasive and 
most effective treatment of the disease has led to 
development of laparoscopic modalities of treatment.12 
While cholesterol gallstones are most prevalent in the 
developing and developed societies owing to the 
presence of risk factors and shifting food habits, 
bilirubin stones are found commonly in patients with 
blood disorder and mixed stones are infected and 
found primarily in common bile duct.13 In western 
countries, the prevalence of gallstones is composed of 
75% cholesterols, 20% bilirubin stones and 5% mixed 
stones.14 In our study, it was found that 288(72%) of the 
total gallstones were cholesterol stones. 58(14.5%) were 
bilirubin stones and the other 54(13.5%) were mixed 
stones. According to Attri et al. damaged gallbladder 
motility, excessive hepatic cholesterol secretion, 
lithogenes and genetics, rapid phase transition of 
cholesterol in bile, intestines related factors involving 
cholesterol absorption, slow intestinal motility and 
changed gut microbiota defects play important role in 
the pathogenesis of cholesterol stones.15 In our study, 
there was a significant association between age, gender 
and stone types. Other studies have suggested that 
advanced age is one of the risk factors for gallstones 
formation such as Kinoo et al. who found that 
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increasing age reduces the activity of enzyme 7-alpha 
hydroxylase, which leads to cholesterol hyper-
saturation in bile, increasing the chances of cholesterol 
stones formation.16 

Similarly, females are at elevated risk for 
gallstones as compared to males. Littlefield et al. 
suggested that estrogen levels in females are naturally 
higher also, usage of oral contraceptives can lead to 
higher estrogens. Excessive estrogen tends to increase 
cholesterol in bile and thickens the bile liquid, while 
also altering the composition of bile acid leading to 
gallstone formation.17 In our study, female patients had 
mostly cholesterol stones similar to males, indicating 
that the occurance of cholesterol gallstones is dominant 
in both genders. Chang et al. conducted a cohort study 
to find out the bidirectional association between fatty 
liver and gallstones disease and it was found that fatty 
liver disease and its severity was independently 
related to increased gallstones frequency18, similar to 
our findings.  

According to Celaj et al. the risk of gallstones 
disease in women increases during pregnancy due to 
higher hormone levels which leads to higher serum 
cholesterol and gallbladder emptying is delayed.19. 
Nearly 8% of women form new gallstones by the third 
trimester. In our study, it was found that women with 
1 or more children were 5. 68 times at higher risk of 
exhibiting cholesterol gallstones. Although studies 
suggest that age is one of the major factors for 
cholesterol gallstones but in our model the patients 
mostly lie in the middle age group which could be the 
potential limitation for the variable of Age to be 
insignificantly related to binary variable cholesterol 
gallstones. Our study has provided an insight to the 
prevention of cholesterol gallstone disease. Timely 
lifestyle modification and anti-cholesterol trial therapy 
can be used in high-risk patients to decrease frequency 
of cholesterol gall stone disease. 

CONCLUSION 

Significant relationship exists between gallstones, age, 
and gender, especially patients with fatty liver and multiple 
pregnancies are at higher risk of developing cholesterol 
gallstones. 
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