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J:N: o3 7:{e3il Background: Gallstones have become an important health problem in Indonesia and recently received

clinical attention, while the publications of gallstone research were still limited. The incidence of
cholelithiasis in western countries was 20% while the numbers in Indonesia were not different from other countries in Southeast
Asia. Some factors that affect gallstones disease are familial factors, levels of estrogen, insulin, and cholesterol. Based on the
2007 Biomedical Riskesdas Report, the prevalence of dyslipidemia in Indonesia was 39.8%. Some studies suggested that
dyslipidemia was associated with several diseases, such as cholelithiasis, coronary heart disease, and stroke. Dyslipidemia
became the risk factor that increased the prevalence of this disease.
Objective: This study was conducted to analyzed the relationship between blood cholesterol levels and gallstones disease.
Method: We performed an analytic descriptive study with cross sectional design. Data were obtained from medical records of
patients that diagnosed with gallstone disease from March 2018 - November 2018 in Universitas Sumatera Utara General
Hospital. Data were collected by total sampling method. All statistical analyses were performed using SPSS.
Results: Chi square test showed that there was no significant relationship between total cholesterol levels with the incidence of
gallstones with p = 0.347 (p> 0.05), HDL levels with the incidence of gallstones with a value of p = 0.405 (p> 0.05), LDL levels

with the incidence of gallstones with a value of p = 0.100 (p> 0.05).
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INTRODUCTION

Gallstones are deposits of solid crystals formed in the
gallbladder."” Gallstones are divided into 3 types, namely
cholesterol stones, pigment stones and mixed type gallstones.
The incidence of cholelithiasis in western countries is 20%."* In
Asian countries the prevalence of cholelithiasis ranges from
3% to 10%. Based on the latest data the prevalence of
cholelithiasis in Japan is around 3.2%, China 10.7%, North
India 7.1%, and Taiwan 5.0%. At Santa Elisabeth Hospital
Medan in 2010-2011 there were 101 cases of cholelithiasis
treated.**®’

Although the disease is generally non-life-threatening, the
quality of life for patients is affected by upper right abdominal
pain with an increased incidence of nausea, vomiting, and
feelings of fullness after meals. The incidence of gallstone
disease has increased rapidly by nearly 2-fold every 10 years
mostly because of changes in diet, There are many factors that
influence the occurrence of gallstones including family
factors, high levels of estrogen, insulin, and cholesterol,
contraceptive pill, infections, obesity, indigestion, coronary
artery disease, pregnancy, high fat content and low fiber,
smoking, alcohol drinkers, decreased body weight in a short
time, and lack of exercise.*’

Cholesterol is a natural substance with a steroid formula in
physical form of fat. Cholesterol is an essential component for
the body to synthesize important substances such as cell
membranes, nerve fibers insulating materials, as well as sex
hormones, adrenal gland, vitamin D, and bile acids.""

However, excessive consumption of cholesterol cause
an increase blood cholesterol level called hyperchole
sterolemia, even may lead to death. Blood cholesterol levels
tend to increase in people who are overweight, obese,
hypertension, lack of exercise, smokers, high fat food
consumers.”®”” Women have the highest risks suffering from
metabolic diseases. A survey conducted in Germany in 2008-
2011 stated that 65.7% of female respondents suffered from
hypercholesterolemia. In addition, another 2013 meta-
analysis study in Iran stated that the prevalence of
hypercholesterolemia in women was higher by 41.8%
compared to men at 38.9%. "

In Indonesia, research shows the prevalence of
hypercholesterolemia in women is higher than men at the age
of 55 and above. Based on the 2007 Biomedical basic health
research report, the prevalence of hypercholesterolemia in
Indonesia is 39.8%. Some provinces in Indonesia such as
Nangroe Aceh, West Sumatera, Bangka Belitung and Riau
Islands have a prevalence of =50%."

Basic and clinical aspects of gallstone pathogenesis continue
to receive attention worldwide. Risk factors for gallstone
disease include unmodifiable [i.e., aging, female gender, and
race] and modifiable conditions. In Western countries,
gallstones are comprised mainly of cholesterol in 75-80% of
cases, and are often associated with systemic abnormalities.
Primary prevention strategies in the general populations and
in study participants at risk are conceivable while studying
metabolic pathways. Some studies stated that hypercholester
olemia is closely related to several diseases, such as
cholelithiasis, coronary heart disease, and stroke.*** Stinton
and Shaffer (2010) stated that dyslipidemia is one of the risk
factors for cholelithiasis.” Therefore, researcher want to find
out the relationship of blood cholesterol level with the
occurrence of gallstones in the University of North Sumatera
General Hospital.

METHODS

This study was an analytic descriptive study with cross
sectional approach. The relationship between the variables of
hypercholesterolemia and gallstones disease were
determined based on the data collected from the medical
records in University of North Sumatera General Hospital from
March - November 2018.

Population in this study were all the patients who diagnosed
with gallstones disease and those who indicated to perform
lipid profile test. The samples used were subjects from the
chosen population and had fulfilled the inclusion and
exclusion criteria. Patient with uncomplete medical records
were excluded. Samples selection was obtained with total
sampling method.

Finally, a total of 60 patients were enrolled into this study, 30
patients in group [ with gallstone cases while other 30 patients
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in group II non gallstone cases. Data were obtained from
medical records in University of North Sumatera General
Hospital in 2018. The collected data were analyzed with a
statistical computer program. In this study, the data
hypothesis will be analyzed with Chi Square test.

RESULTS

A total of 60 subjects were enrolled in this study. In patients of
Group [, there were S patients identified with high total
cholesterol, low HDL and high LDL identified respectivelyin 11
and 13 patients.

Table 1.Distribution of gallstones patients based on total
cholesterollevel

Category Frequency Percentage (%)
High Total Cholesterol 5 16.7

Normal Total Cholesterol |25 83.3

Total 30 100.0

Table 2. Distribution of gallstones patients based on HDL
level

Category Frequency Percentage (%)
Low HDL 11 36.7

Normal HDL 19 63.3

Total 30 100.0

Table 3. Distribution of gallstones patients based on LDL
level

Category Frequency Percentage (%)
High LDL 13 43.3

Normal LDL 17 56.7

Total 30 100.0

As seen ontable 1, there were 5 respondents (16.7%) with high
total cholesterol level and 25 respondents (83.3%) with normal
total cholesterol level. Referred to table 2, there were 11
respondents (36,7%) with low HDL level and 19 respondents
(63.3%) with normal HDL level. Moreover, based on table 3,
there were 13 respondents (43.3%) with high LDL level and 17
respondents (56.7%) with normal LDLlevel.

Table 4.Cross tabulation of correlation between total
cholesterollevel and gallstone disease

Gallstones |Total|p value
Yes |No
Total Cholesterol LevelHigh |5 |8 13
Normal|25 (22 47
Total 30 |30 60

Table 5.Cross tabulation of correlation between HDL level
and gallstone disease

0.347

Gallstones | Total p value
Yes No
HDL Level Low 11 8 19 0.405
Normal |19 22 |41
Total 30 30 |60

Table 6.Cross tabulation of correlation between LDL level
and gallstone disease

Gallstones Total p value
Yes No
LDL Level |High 13 7 20 0.100
Normal (17 23 40
Total 30 30 60

Based on analysis result (table 4-6) by using statistical test chi
square, it can be seen that the cases of gallstones with total
cholesterol level have p value = 0.347, with HDL level have p
value = 0.405, and with LDL level have p value = 0.100. From
the results, we found no significant correlation of total
cholesterol, HDL, and LDL levels with gallstones disease.

DISCUSSION

Most of the patients with gallstones are not evaluated for any
metabolic disorders. All most about half of patients with
gallstones will have an abnormal lipid profile. Bile is the only
significant pathway for elimination of excess cholesterol from
the body, either as free cholesterol or as bile salts. When
cholesterol concentration exceeds the solubility capacity of
bile, cholesterol can no longer remain dispersed and
nucleates into the solid cholesterol monohydrate crystals.
Three conditions must therefore be met to permit the formation
of cholesterol gallstones:(1) Bile must be supersaturated with
cholesterol, (2) Nucleation must be kinetically favourable, (3)
Cholesterol crystals must remain in the gall bladder long
enough to aggregate into stones. "

Recent European studies have shown that hypertrigly
ceridemia, hypercholesterolemia and low level of high density
lipoprotein cholesterol (HDL) a common finding in patients
with cholelithiasis. This study was performed to analyze the
correlation between blood cholesterol level with gallstones
disease. While in this study, we found no significant
correlation between blood cholesterol level and gallstones
disease (p>0.05). The results of this study are consistent with
the study of Kim et al (2011) which found no significant
correlation between total cholesterol level and gallstones
disease (p=0.256), between HDL level and gallstones disease
(p=0.3551), and between LDL level and gallstones disease
(p=0.075). This was similar to our findings and showed no
statistical significance (P > 0.01). Even though the cholesterol
level is expected to be high in cases of cholelithiasis,[3] our
study did not show a very significant increase, indicating that
there might be other pathways to gallstone formation and this
needs further study."*"*

Of 30 patients, only 11 patients had high HDL levels and 19
patients had normal serum HDL levels, i.e., 36.7% and 63.3%,
respectively. The study showed no statistical significance. The
same 30 patients were evaluated for the LDL levels and 0-150
mg/dL was considered normal according to our institution's
charts. The findings were 13 had high LDL and 17 had normal,
it accounted for 43.3% and 56.7%, respectively. The national
prevalence for the same was 72.3% low HDL. This showed a
statistical unsignificance (P > 0.01). This study was contrast
with a study in Korea. That study demonstrated that low HDL-
cholesterol was an independent predictor, was significantly
associated with gallbladder stone formation in
premenopausal women. Brasca AP et al. found that lower
HDL-C and higher TG were associated with a higher
probability of gallstone disease.™"

The insignificant findings of this study might have been
caused by the writers who did not specify the type of stone
studied, and the lack of samples that were collected. Large
prospective studies should be conducted to verify these results
and further discover the factors involved in the mechanism of
gallstone formation.

CONCLUSION
There is no significant correlation between blood cholesterol
level and gallstones disease (p>0.05).

Conflict of Interest
There was no conflict of interest in this study.

Acknowledgement

The author would like to thank the Universitas Sumatera Utara
General Hospital and all parties who contributed to this
research.

REFERENCES
1.  Sjamsuhidajat R, De Jong W. 2010. Buku Ajar Ilmu Bedah Edisi 2. EGC:
Jakarta.

2.  Stinton L.M, Shaffer E.A. 2012. Epidemiology of gallbladder disease:
cholelithiasis and cancer. Gut and Liver. vol.6, no.2; pp.172-187.6 (2): 172-87

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS * 265



VOLUME - 10, ISSUE - 04, APRIL - 2021 * PRINT ISSN No. 2277 - 8160 * DOI : 10.36106/gjra

Shaffer EA. Epidemiology and risk factors for gallstone disease: has the
paradigm changed in the 2lst century? Curr Gastroenterol Rep. 2005;
7:132-140.

Lammert F, Gurusamy K, Ko CW, et al. Gallstones. Nat Rev Dis Primers. 2016;
2:16024.

Housset C, Chre "tien Y, Debray D, Chignard N. Functions of the Gallbladder.
Compr Physiol. 2016; 6:1549-1577.

Lesmana L.A, Sulaiman A, Akbar N, Noer M.S. 2014. Buku Ajar [lmu Penyakit
Hati. Jayabadi: Jakarta.

Chang S.C, Andreotti G, Chen ], Gao Y.T, Rashid A, Shen M.C. 2008. 'Serum
lipid levels and the risk of biliary stones: A population-based study in China'.
International Journal Cancer. vol.122, no.10 : pp.2322-2329.

Girsang J.H, Hiswani, Jemadi. 2011. Karakteristik Penderita Kolelitiasis yang
Dirawat Inap di RS SANTA ELISABETH Medan. Jurnal Kesehatan: Medan.
Djumhana A. 2010. Jurnal Kedokteran Batu Empedu pada Wanita Lebih Besar.
Fakultas Kedokteran Unpad-Rumah Sakit Hasan Sadikin : Bandung.
Listiyana D.A, Mardiana, Prameswari, G.N. 2013. Obesitas Sentral dan
Kadar Kolesterol Darah Taotal. Jurnal Kesehatan Masyarakat. vol.9, no.l
:pp.37-43.

Martiem, M. 2011. Indeks Massa Tubuh sebagai Determinan Penyakit
Jantung Koroner pada Orang Dewasa Berusia Di atas 35 Tahun. Jurnal
Kedokteran Trisakti, vol.23, no. 3.

Malazy O.T, Qorbani M, Samavat T, Sharifi, F, Larijani. 2014. Prevalence of
Dyslipidemia in Iran: A Systematic Review and Meta-Analysis Study.
International Journal Of Preventive Medicine. vol.5, no.4: pp.373-393.

Stinton L.M, Myers R.E Shaffer E.A. 2010. Epidemiology of Gallstone',
Gastroenterology Clinical North America Journal. Vol.39, no.2: pp.157-169.
Malik A.A, Wani M.L. 2011. Association of dyslipidaemia with cholelithiasis
and effect of cholecystectomy on the same. International Journal of Surgery.
vol. 9, issue 8:pp.641-642.

Wang]J, Shen S, Wang B, NiX, LiuH, YuR, Suo T. Serum lipid levels are the risk
factors of gallbladder stones: a population-based study in China. Lipids
Health Dis : 2020; 19: 50.

Alexander N, Edwin RRS, Purushotaman P Sanniyasi S. Relationship
Between Cholesterol and Gallstones, is There Really a Link? A Review of 80
Cases. International Journal of Scientific Study. 2018: Vol 5(12)

266 = GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS




