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Abstract

Background : Gallstones are formed due to deposit or hypersaturation of one or more of
the bile components, namely cholesterol, bilirubin, bile salts, calcium, protein, fatty
acids, and phospholipids. BMI, gender, and age are the factors that can trigger the
formation of gallstones. In Indonesia, cholelithiasis cases have received less attention
because they are often asymptomatic, making it difficult to detect and often
misdiagnosed, resulting in a lack of official publication about the incidence of gallstones
in Indonesia. This study was aimed to determine the correlation between BMI, Gender,
and Age with cholelitiasis in Dr. Kariadi Hospital.

Methods : This was an observational study using cross-sectional design. Data were taken
from medical records of patients in Digestive Surgery Department Dr. Kariadi Hospital
from January 2018 until March 2020. A total of 100 patients were selected as subjects
(50 patients with cholethiasis and 50 patienst without cholelithiasis). Pearson Chi-Square
correlation was used for statistical analysis.

Results : Pearson Chi-Square test of BMI (p = 0.001) and Age (p = 0.041) was statistically
significant for cholelithiasis risk (p < 0.05). While Gender (p = 0.224) was not statistically
significant for cholelithiasis risk.

Conclusion : There wa a significant correlation between BMI and Age with Cholelithiasis
and there was no significant correlation between Gender with Cholelithiasis.

Keywords : Body Mass Index (BMI), Gender, Age, Cholelithiasis.
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INTRODUCTION

Cholelithiasis is a gallstone disease found in the
gallbladder or in the bile duct, or both.! Cholelithiasisisa
precipitate of one or more components of bile, namely
cholesterol, bilirubin, bile salts, calcium, protein, fatty
acids, and phospholipids.?

In the United States, as many as 10-15% of the
adult population suffer from gallstones. and
approximately 5.5 million people have gallstones and
more than 50,000 cholecystectomies are performed
annually.® In Asia the incidence of cholelithiasis ranges
from 3% to 10%, based on the latest data obtained in
Japan, the prevalence of cholelithiasis is around 3.2%,
China 10.7%, North Indian 7.1% and Taiwan 5.0%.* In
Indonesia the prevalence of gallstones sufferers is not
known with certainty, because there are not many official
publications about the incidence rate of gallstones in
Indonesia, but it is suspected that the incidence rate is not
much different from other countries in Asia, most of the
incidence of cholelithiasis in Asia are asymptomatic.!

The risk factors for cholelithiasis are four F: female,
fat, forty, fertile. The formation of cholelithiasis occurs
from various complex interactions between genetics,
environment, metabolism and risk factors.> Currently
cholelithiasis patients in Indonesia tend to increase due to
lifestyle changes such as consuming fast food which can
lead to obesity due to fat deposits and trigger
cholelithiasis. But no exact number of galls stone
incidence was published due to the lack of study on
cholelithiasis in Semarang.®

The case of cholelithiasis in Indonesia has received
less attention because it is often asymptomatic therefore,
it is difficult to detect or misdiagnosis often occurs.! Due
to the lack of study on cholelithiasis in Semarang, this
study will be conducted at Dr. Kariadi Hospital to
determine the correlation of several risk factors such as
BMI, sex, and age to cholelithiasis in Dr. Kariadi Hospital
as areferral hospital in Central Java.

METHODS

This study method was an analytic observational study
with a cross-sectional design. Sampling in the study was
carried out by consecutive sampling which met the
inclusion and exclusion criteria of the study. Based on the
calculation of the sample size, the number of samples
needed for each group is 45 people. The sample in this
study were 50 cholelithiasis patients and 50 non-
cholelithiatic patients in the Digestive Surgery
Department.

This study was conducted in August-September
2020 at the Medical Records Installation at Dr. Kariadi
Hospital, Semarang. This study is a research within the
scope of Digestive Surgery.

This study has been reviewed and approved by the
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Health Research Ethics Commission (KEPK), Faculty of
Medicine, Diponegoro University and has received
permission from the education and training (Diklit)
department of Dr. Kariadi Hospital, Semarang. To fulfill
the principles of study ethics, the researcher maintains
the confidentiality of patients as research subjects by not
including the patient's identity.

The data collected in this study were secondary
data. Secondary data were obtained from the medical
records of patients at Dr. Kariadi Hospital, Semarang in
the form of weight, height, age and sex of cholelithiasis
and non-cholelithiasis patients in the Digestive Surgery
Department for the period January 2018 - March 2020.
Inclusion criteria was patients with a diagnosis of
cholelithiasis with ICD code 10 K80.2 who undergo
hospitalization, patients other than cholelithiasis in the
Digestive Surgery department who undergo
hospitalization, patients with a minimum age of 19 years
and exclusion criteria are patients whose medical record
data was incomplete and cholelithiasis patients with
comorbidities such as cholecystitis, cholangitis, etc.

The independent variables of this study were BMI,
sex, and age. The dependent variable of this study is
cholelithiasis. Hypothesis testing was done using the chi
square test. Data that did not meet the requirements of the
chi square test were analyzed using Fisher's exact test.
Determination of the results of the test using the p value.
The p value is considered significant if p <0.05 with the
95% confidence interval. If there are more than
2 independent variables which are significant p <0.05,
then the multivariate analysis is used with logistic
regression test.

RESULTS

There were a total of 212 study subjects consisting of
102 cholelithiasis patients and 110 non-cholelithiasis
patients. From the 102 cholelithiasis patients, 70 patients
met the inclusion and exclusion criteria, 9 patients were
excluded because of data incompletion, and 23 patients
were excluded because of the existance of comorbidities
(cholecystitis and cholangitis). From the 110 patients
without cholelithiasis, 50 patients met the inclusion and
exclusion criteria, 21 patients under 19 years old were
excluded and 39 patients were excluded because of data
incompletion. So that in this study, 50 cholelithiasis
patient subjects were taken randomly from 70 patients
who met the inclusion and exclusion criteria and 50 non-
cholelithiatic patients who met the inclusion and
exclusion criteria were taken. The selection of study
subjectsis shownin figure 1.

Subject Characteristics Data

The research subjects were cholelithiasis and not
cholelithiasis patients in the Digestive Surgery
department of Dr. Kariadi Hospital, Semarang with the
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. . . . of data incompletion
randomly incompletion (cholecystitis & cholangitis) (under 19 years old)
Figure 1. Selection of Study Subjects
TABLE 1

Data on the characteristic of research subjects

Variahle Mean = SD
n (%)
Age (years) All subjects 44.56 + 15.51
Cholelithiasis 51.05+13.84
Non-Cholelithiasis 39.09 + 14.97
Gender Male All Subjects 42 (42)
Cholelithiasis 18 (36)
Non-Cholelithiasis 24 (48)
Female All Subjects 58 (58)
Cholelithiasis 32 (64)
Non-Cholelithiasis 26 (52)
Weight (kg) All Subjects 62.33+13.34
Cholelithiasis 67.07 £14.12
Non-Cholelithiasis 57.59 +10.69
Height (m) All Subjects 1.60 £ 0.07
Cholelithiasis 1.59 £0.06
Non-Cholelithiasis 1.60 +0.07
BMI (kg/m2)  All Subjects 24.23 +4.32
Cholelithiasis 26.20+4.39
Non-Cholelithiasis 21.80+4.51
Cholelithiasis  Yes 50 (50)
No 50 (50)
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TABLE 2

Chi-Square test result of BMI, Gender, and Age with Cholelithiasis

Variahle Cholelithiasis Non-Cholelithiasis p
n % n %
BMI (kg/m?)  Obesity (> 25,1) 27 54 11 22 0.001*#
Non-Obesity (< 25,1) 23 46 39 78
Gender Female 32 64 26 52 0.224#
Male 18 36 24 48
Age (years) >50 25 50 15 30 0.041*#
<50 25 50 35 70

#Pearson Chi-Square; *Significant

demographic and clinical characteristics of research
subjectsis shownin Table 1.

Hypothesis Testing

Pearson Chi-Square test between BMI and cholelithiasis
was obtained p =0.001 (p <0.05), this indicates that there is
a significant correlation between BMI and the incidence
of cholelithiasis. The Pearson Chi-Square test between
gender and cholelithiasis was obtained p = 0.224 (p> 0.05),
this indicatetes that there was no significant correlation
between gender and the incidence of cholelithiasis.
Pearson Chi-Square test between age and cholelithiasis
was obtained p = 0.041 (p <0.05), this indicates that there is
a significant correlation between age and the incidence of
cholelithiasis.

DISCUSSION

Correlation Between BMI and Cholelithiasis

The results of data analysis between BMI and
cholelithiasis using the Pearson Chi-Square correlation
test showed that the patient's BMI had a significant effect
or there was a significant correlation with cholelithiasis.
In this study, the average BMI of cholelithiasis patients
was 26.20 = 4.39 kg/m? included in the category of light
fat - heavy fat according to the classification of the
Ministry of Health Indonesia and included in the
category of Obesity I - Obesity II according to the WHO
classification.”

The results of this study are consistent with
previous studies conducted by Liu ef al. In 2018, it was
found that an increase in BMI, waist circumference, and
waist to hip ratio (WtHR) were significantly associated
with an increased risk of cholelithiasis (p<0.001).
Nurhikmah et al in 2018 also stated that there was a
correlation between an increase in BMI and the incidence
of cholelithiasis (p = 0.001) where the results showed that
the frequency of increase in BMI in cholelithiasis patients
was higher than non-cholelithiasis patients.’
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Study conducted by Kiani et al in 2020 is also in
accordance with this study, namely the average BMI of
cholelithiasis patients was 27.576 £ 5.753 kg /m? (p = 0.08)
where the formation of gallstones was significantly
associated with high BMI.0

Obesity is associated with more lithogenic bile,
which is bile that contains more cholesterol than the bile
acids or phospholipid content can dissolve. Research
shows that the hypersecretion of cholesterol by the liver
into the bile in obese or obese people is due to
upregulation of HMG-CoA reductase activity, but it is
also caused by reduced production of bile acids and
phospholipids so that bile is more lithogenic. Because the
level of secretion of cholesterol into the bile exceeds other
lipids secreted, cholesterol is supersaturated in the bile
causing increased flux into the gallbladder muscle cells
which interferes with normal gallbladder function
leading to higher gallbladder volume and residual
volume and gallbladder motility to be lower in obese or
obese women.'!

In individuals who are obese and consume high-
calorie foods, it can interfere with the emptying of the
gallbladder, which causes the motility of the gallbladder
to be inhibited, so that the amount of bile stored in the
gallbladder increases, normally bile is flowed into the
intestine, but because the motility of the gallbladder is
disturbed so that deposition occurs.'?

In obese people cholesterol levels increase which
can support the formation of gallstones due to cholesterol
super saturation and hypo motility in the gallbladder.
Increased cholesterol levels result in an increase in the
levels of the HMG CoA Reductase enzyme so that the
amount of cholesterol uptake from the blood to the liver
increases so that the amount of cholesterol secretion into
the bile increases so that cholesterol super saturation
occurs in the gallbladder. In addition, an increase in
cholesterol levels also results in an increase in the release
of Cholecystokinin hormone levels so that the stimulation
of gallbladder contraction decreases, resulting in
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gallbladder hypo motility.!

Correlation Between Gender and Cholelithiasis

The results of data analysis between sex and cholelithiasis
using the Pearson Chi-Square correlation test showed
that the patient's gender was not significant or there was
no significant correlation with cholelithiasis.

Previous study conducted by Ansari-Moghaddam
et al in 2016 found that women were 2.73 (95% CI; 1.34 -
5.56) times more likely to suffer from gallstones than
men.!® Research conducted by Sueta et al in 2017, the
results showed the correlation between sex and the
incidence of gallstones, a significant correlation (p =0.001)
was obtained between female sex and the incidence of
gallstones where the prevalence ratio value was 3.38,
which means gender women are a potential risk for
cholelithiasis, where women have a potential risk of
suffering from gallstones 3 times greater than men.™ In
addition, study by Hu et al in 2018 also shows a significant
correlation between cholelithiasis and age / sex (OR =
0.517 for age > 55 vs <45, and for sex P=0.011).1

Study conducted by Figueiredo et al in 2017 found
that parity is a significant risk factor in women. The risk
for women who had given birth to 4 or more children was
14% higher than those with nulliparity (HR =1.14; 95% CI
=1.05-1.23, p-trend = 0.0036) of developing cholelithiasis.
Women who had their first child before age 20 were at a
higher risk of developing cholelithiasis (HR =1.10;95% CI
=1.01-1.20) than those who had never had children. The
use of postmenopausal hormones only estrogen increases
the risk of cholelithiasis (HR = 1.09; 95% CI: 1.02-1.17).
Postmenopausal use of estrogen and progesterone was
notsignificant (HR =1.06;95% CI=0.99-1.14).16

This study shows different results from previous
studies because the population of cholelithiasis patients
at Dr. Kariadi Hospital found that the average age of
cholelithiasis patients was 51.05 + 13.84 years consisting
of 32 (64%) female patients and 18 (32%) male patients.
Asian women have a faster menopause (42.1-49.5 years
old) than European (50.1-52.8 years old), North American
(50.5 - 51.4 years old), and Latin American (43.8 -53 years
old).!” Study in Indonesia, states that the average age of
menopause for Indonesian women is 49.98 years.!® This
shows that the average female cholelithiasis patient at
Dr. Kariadi Hospital has menopause, where estrogen
levels in the body is very low, even though estrogen and
parity play an important role in the formation of
gallstones so that in this study, the results showed that
there was no correlation between sex and cholelithiasis.

Women have twice the risk of developing
cholelithiasis than men. This is because the hormone
estrogen is a derivative of cholesterol so that the increase
in estrogen hormone increases the levels of the HMG CoA
Reductase enzyme, which this enzyme has an effect on
increasing the secretion of cholesterol into the gallbladder
resulting in super saturation of cholesterol in the

gallbladder.!”

Correlation Between Age and Cholelithiasis

The results of the data analysis between age and
cholelithiasis using the Pearson Chi-Square correlation
test showed that the patient's age had a significant effect
or there was a significant relationship to Cholelithiasis. In
this study, the average age of cholelithiasis patients was
51.05 £13.84 years, which was included in the category of
Early Elderly - Late Elderly according to the classification
of the Ministry of Health Indonesia.

This study is in accordance with several previous
studies conducted by Seving et al. In 2016, it was found
that the age distribution of cholelithiasis patients was at
most over 65 years old and the age group under 20 years
was the group least at risk for gallstone formation.! This
study also supported by Ansari-Moghaddam's study in
2016, the results showed that the risk of cholelithiasis was
2.60 times higher in people aged 45 years and over
compared to people aged 30-44 years (Odds Ratio = 2.60,
95% CI;1.22-5.55).13

People more than 40 years of age are more likely to
develop cholelithiasis than those of younger ages. This is
because with age the increased secretion of cholesterol by
the liver into the bile increases and decreases the
synthesis of bile acids so that bile becomes more
lithogenic and gallstones rarely experience spontaneous
dissolution. Gradually the ability of the tissue to repair
itself or replace itself and maintain its normal structure
and function so that it cannot withstand injuries and
repair the damage suffered.2?

The amount of cholesterol in bile increases with
age. This is caused by a dyslipoproteinemia process
which causes an increase in the secretion of cholesterol
into the bile and a decrease in bile acid synthesis due to a
decrease in the activity of the cholesterol 7a-hydroxylase
enzyme (CYP7A1). The decrease in bile acid synthesis
results in a longer digestion time of fat in the gallbladder,
thereby increasing the occurrence of cholesterol super
saturation in the gallbladder. Decreasing the enzyme 7a-
hydroxylase cholesterol (CYP7A1) lowers HDL levels,
raises LDL levels, and increases cholesterol levels.
Decreasing HDL levels affect the decrease in Apo-protein
A levels thereby increasing nucleation in the gallbladder
due to deficiency of anti-nucleating substances that
dissolve cholesterol in the gallbladder such as bile salts,
lecithin, and phospholipids. The increase in LDL and
Cholesterol levels increases the amount of cholesterol
uptake in the liver so that the amount of cholesterol
secretion into the bile increases which makes a saturated
state of cholesterol in the gallbladder.?!

CONCLUSION

There was a significant correlation between BMI and Age
with Cholelithiasis and there was no significant

284



Medica Hospitalia | Vol. 9, No. 3, November 2022

correlation of Gender with Cholelithiasis.

10.
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