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Abstract

Background: Gallstones are bile salt deposits that occur in the gallbladder through
cholelithiasis or bile ducts by choledocholithiasis. The majority of patients with gallstones are
asymptomatic. Gallstones can be generically classified as cholesterol or pigment and an
intermediate mixed cholesterol gallstone. In areas where gallstone illness frequency was
previously low, it has continuously increased. There are several risk factors associated with
gallstone disease.

Objectives: To assess the prevalence of gallstone disease and associated risk factors among
patients who visited the surgical department of DebreBirhan comprehensive specialized hospital.

Methodology: The study was conducted at DebreBirhan comprehensive specialized
hospital's surgical department using a retrospective institutional-based cross-sectional design. A
total of 169 patients were selected using a simple random sampling method between the periods
of January 2020 and December 2022. Data was collected using a structured checklist and the
Open Data Kit. Descriptive statistics and binary logistic regression analyses with two or more
variables were performed after each completed form was checked for completeness.

Results: The study had a total of 165 participants, with 86 (52.1%) males and 79 (47.9%)

females, resulting in male to female ratio of 1.17:1. The mean age of the participants was 41.58 +
16.185 years. The overall prevalence of gallstone disease was 7.9%, with a higher prevalence
observed in women (15.2%) than men (1.2%). The prevalence of gallstone disease was found to
be highest (61.3%) among participants aged between 26 and 45 years, with a decrease in
prevalence after the age of 65 years. The majority of the participants were asymptomatic, with
vomiting and abdominal pain being the most common symptoms. The multivariate logistic
regression analysis revealed that female gender (OR=6.88), alcohol intake for more than five
years (OR =4.27), and history of gastrointestinal surgery (OR=6.5) were significantly associated
with gallstone disease. Further analysis in females showed that parity (OR=8.5) and, after
adjusting for alcohol intake, diabetes (OR=4.6) and hypertension (OR=1.37) were significantly
associated with gallstone disease.
Conclusion: in conclusion, the prevalence of gallstone disease was 7.9%, and faily common in
our study area. Female gender, alcohol intake for more than five years, and a history of
gastrointestinal surgery were strongly associated with the occurrence of gallstone diseases.
Whereas age and family history of gallstone disease were not significantly associated.

Keywords: Gallstone disease, cholelithiasis, prevalence, risk factors, Ethiopia.
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1. Introduction

1.1 Background of the study

Gallstones (GS) are bile salt deposits that occur in the gallbladder or bile ducts. They are
created from calcium ions, bile pigments, and excess concentrations of cholesterol (1). The
biliary tract consists of bile ducts inside and outside the liver. The biliary tree transports, stores,
and concentrates bile. Intrahepatic bile ducts merge into larger ducts, the common hepatic duct at
porta hepatitis, which becomes the bile duct ( choledochus ) after merging with the cystic duct.
The common bile duct reaches down to the back wall of the duodenum, where it empties
together with the pancreatic duct through the ampulla vateri at the major duodenal papilla (2).
Gallstones form in the bile duct by choledocholithiasis as opposed to the gallbladder through
cholelithiasis (1).

Gallstones are recognized when symptoms or difficulties emerge that are brought on by
gallstones in the gallbladder and/or bile duct. One of the most common gastrointestinal (Gl)
conditions, gallstone disease (GSD) frequently necessitates emergency abdominal surgery and
hospitalization (3).

The majority of individuals had multiple gallstones rather than only a single stone. Although
the majority of asymptomatic stones were discovered incidentally on X-ray & ultrasound taken
during a routine medical examination or when testing for an existing medical condition. Others
are palpated during laparotomies and some are on oral cholecystograms (4,5).

Individuals who had minor symptoms initially experienced serious consequences such as
acute cholecystitis, obstructive jaundice, biliary pancreatitis, gangrenous gallbladder, duodenal
fistula, gallbladder cancer, and cholecystectomy. After 5, 10, 15, and 20 years, those with
asymptomatic stones tended to have lower cumulative probabilities of events (severe
complications) than those with symptomatic (5).

A cohort study that tracked patients for 11 to 24 years found that the incidence of new-onset
biliary colic in asymptomatic GSD increased by 2% per year during the first five years, reaching
15% at ten years and 18% at twenty years. Only 2% of patients experienced problems (6). The
complication rate after an average of 8.7 years was 2.9% for individuals who had not previously
experienced symptoms and thereafter developed symptoms, 8.5% and 9.2% for patients who had

moderate and severe symptoms at enrollment, respectively (7).
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According to their primary chemical components, gallstones can be generically classified as
cholesterol, pigment stones and mixed cholesterol GS. Each form of gallstone may have a unique
pathophysiology and etiology, which are poorly understood. A complex interplay of genetic and
environmental factors leads to gallstones (8).

Cholesterol or cholesterol-predominant (mixed) stones, develop when bile becomes
excessively saturated with cholesterol (3). Common risk factors for oversaturation include being
female due to the effects of estrogen, being overweight with a high body mass index, being
fertile or having children, being older than forty, and finally having a family history or genetics
(9). Reduced gallbladder motility also helps stone formation (3).

Patients with cirrhosis, sickle cell disease, congenital spherocytosis, and thalassemia are at a
higher risk of developing black pigment stones, which are composed of 70% calcium bilirubin.
The intrahepatic and extrahepatic bile ducts, as well as the gall bladder, are the sites where
brown pigment stones develop. They develop as a result of infection and stasis in the biliary
system, typically in the presence of Escherichia coli and Klebsiella spp. The creation of these
stones, which are widespread in South East Asia, has been linked to Ascarislumbricoides and
Opisthorchissenensis, respectively (10).

The frequency of GSD has consistently grown in regions where it was previously low.
Owing to the rapid urbanization and ongoing adoption of a westernized diet, which alters risk
variables other than age. There are several risk factors, some of which cannot be changed, such
as race, genetics, age, and female gender, while others can, such as obesity, parity, diet, oral
contraceptives, and clofibrate, as well as conditions such as diabetes, hyperlipidemia, ileal
diseases, hemolytic anemia, and biliary infections (11). The quantity of cholesterol absorbed
from the gut and released into the bile and the amount of bile salts created and released into the
bile all grow with age. Reduced blood flow and contraction accompany the aging process that
causes the gallbladder to stop functioning properly (12).

Conception, hormone replacement therapy, a history of using estrogen above 50 mcg, and
unrestricted family planning increase the risk of developing GSD among women in the
reproductive age group (13). Women had a two fold increased chance of developing GS due to
the influence of sex hormones (progesterone and estrogen) during the reproductive age. In
multiparous women, the likelihood of having GS increased by several parties, abortion, and

prolonged fertility eras (14).
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1.2 Statement of the problem

The GSD is increasingly burdening healthcare systems worldwide. Due to rapid urbanization
and changing to a westernized diet, the prevalence of GSD has increased steadily globally (15).
Nowadays, gallstone disease is a widespread issue in developed nations and appears to be
increasing in developing countries. Gallstone disease posing a significant health burden that
drives up the frequency of hospital admissions, surgeries, and health care costs (16,17).

In larger sonographic epidemiologic surveys conducted in Europe, the median gallstone
prevalence rate ranged from 5.9% to 21.9%. Cholecystolithiasis has a mean prevalence rate of
10-12% in European populations, compared to 3-4% in Asian people (18).

Gallstones, which are the most prevalent form of biliary system disease in adults and the
main reason for hospital admissions for digestive (GIT) issues, are thought to affect 20-25
million adults in the United States (USA) (19). The number of cholecystectomies carried out
annually in the USA ranges between 650,000 to 700,000 (17). In the USA and typically in
Western nations, the rate of cholecystectomy increased after laparoscopic cholecystectomy was
introduced in 1989 (20).

Cholelithiasis is somehow linked to more than 98% of all gallbladder and biliary tract
conditions. As a result, with an estimated $6.5 billion in costs, gallstone symptoms &
complications rank among the most expensive digestive tract diseases in the USA, surpassing the
sums for chronic liver disease and cirrhosis ($1.6 billion), chronic hepatitis C ($0.8 billion), and
even pancreatic disease ($2.2 billion) (17).

There has been a few research published in Africa. The range of prevalence was 4% to 10%
(18). Gallstones were reported to be prevalent in 5.9% in Ghana (21), 4.4% in Nigeria (22),
19.2% in Morocco (23), and 10% of South African women (24).

In the past, cholelithiasis was thought to be uncommon in sub-Saharan Africa. Cholelithiasis
will become more significant in these populations as many African nations experience fast
urbanization and a continuous transition to a westernized diet. The frequency of cholecystectomy
appears to be increasing over time (25). Gl operations made up 33.8% of all non-emergency
surgeries performed at the Khartoum Teaching Hospital. GSD treatment accounted for 17.6% of

Gl surgeries, making it the second most common surgery (26).
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Recent years have seen an increase in the number of gallstone disease cases in Ethiopia. The
statistics speak for themselves: 56 GSD cases are reported annually at Ayder Referral Hospital in
Mekelle (27), while Ras Desta Damtew Memorial hospital conduct a total of 71
cholecystectomies each year (28). Moreover, the five-year GSD research conducted at Tikur
anbessa specialized hospital (TASH) reveals 78 GSD cases annually (29), which is indicative of
a changing pattern in GSD. According to the available data, the surgical ward of Zewditu
Memorial Hospital appears to be performing a significant number of gallbladder surgeries. In
fact, these surgeries account for 22% of all non-emergency surgeries, making it the second most
commonly performed surgical service at the hospital (30).

It appears that almost 40% of the admissions to TASH's surgical ward were due to
gastrointestinal issues. Out of all the Gl illnesses requiring inpatient care,
cholelithiasis/cholecystitis accounted for 25.9%, making it the most common reason for
admission. Additionally, cholelithiasis or cholecystitis were among the top ten disorders of
surgical inpatient care, comprising 10.3% (31). The total prevalence of GSD is 10.2% among
patients who were admitted to the St. Paulos hospital Millennium Medical College (SPHMC),
Addis Abeba (32) and 5.2% in Gondar University Hospital (33).

The frequency of gallstone disease in Ethiopia has been the subject of few investigations, and
to the best of my knowledge, no published research has examined the risk factors linked with
GSD. It is unfortunate that most studies only discuss the prevalence of GSD and do not provide
sufficient information. Moreover, there has been no research conducted on the prevalence and
associated risk factors of GSD at Debre birhan comprehensive specialized hospital (DBCSH).
Therefore, the importance of the present study is further underscored by the prevalence and

potential significance of risk factors for GSD.
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1.3 Significance of the study

Ethiopia, like many other African nations, is rapidly urbanizing, and there has been a gradual
move towards a westernized diet, which has led to an increase in the prevalence of gallstone
disease in recent years. There were limited studies on the prevalence of gallstone disease and
associated risk factors in Ethiopian populations. Most of the studies provide insufficient
information as they focus only on the prevalence of GSD; as a result, it is important to recognize
the prevalence and associated risk factors. Due to the lack of community-based research and the
fact that the majority of patients are asymptomatic at the time of diagnosis, it is still challenging
to diagnose GSD early, which raises the likelihood of missed diagnoses and leaves the true
prevalence of the condition unknown.

The findings of the study provide valuable information to create effective screening systems for
early disease diagnosis and community education. Additionally, governmental and non-
governmental organizations (NGO) that focus on non-communicable illnesses can benefit from
the results of this study. Overall, this research serves as a foundation for further investigations by

other researchers in the field.
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2. Literature review

2.1 Prevalence of GSD

According to a study of global sonographic, epidemiologic, and population-based studies on
the incidence of gallstones, the mean prevalence rate of the GSD is 10-12% in European people
and 3-4% in Asians (18). According to a survey of published articles, the prevalence of gallstone
disease is often reported to range from 2% to 5% in Africa and Asia, 10% to 12% in the USA,
and 9.7% to 19.5% in European nations (10,16,34).

Gallstone disease was present in 9.7% of Guadalajara, Spain's adult population (35), 8.03%
in Linkoping, Sweden (36), 0.67% per year in Italy (37), 20.5% in Rosario, Argentina (38), 5.0%
in central Taiwan (39), 6.83% in Shanghai China (40), 8.6% in other study at southwest, China
(41), 2.4% in southeast Iran (42), 5.53% in Sana, Yemen (43), 11.7% in Saudi high altitude
population (44), 6.2% in northern India (45), 4.4% in sonographic study in Adult individuals of
Igbo in Southeast Nigeria (22), 5.9% in Kumasi, Ghana (21), 19.2% in rural Morocco (23), 10%
in South African (18), 10.2% in SPHMC, Addis Abeba, there was an upward trend in stone
disorders, which grew by 10.8% (32), another study done at Saint Paul’s Hospital shows 7% of
cases had stones in the bile duct (46), 5.2% among patients visited radiology department of
Gondar University Hospital (33).

GSD was found to be prevalent in 24.8% of diabetic (DM) individuals in northern Italy,
17.7% of type 2 DM patients in North India, and 17.5% of DM individuals in lbadan, Nigeria,
had GS. The prevalence of GS in Nigeria identified by ultrasound screening in type 1 DM and
type 2 DM was 10% and 18.11%, respectively (47-49). According to a Taiwanese study, there
was a greater overall incidence of GSD in the type 2 DM cohort compared to the non-diabetes
group but a lower total incidence of GSD in the type 1 DM cohort (50). The overall prevalence
of GSD was 31% among spinal cord injury (SCI) patients in an American study: with 19.6% of
patients having gallstones whereas 11.1% undergoing cholecystectomy for gallstones as a result
of their SCI, and 25% among Chilean male patients with SCI (51,52). According to a study done
in Japanese, the prevalence of GSD among individuals who underwent esophagectomy was
found to be 23%. The incidence of cholelithiasis after five years of esophagectomy increased
significantly to 16%, which was substantially higher compared to the 5.9% incidence before the
surgery. The incidence of gallstones continued to rise over time and stabilized at 34% ten years

after the surgery (53).
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2.2 Risk factors of GSD
2.2.1 Socio-demographics characteristics

The main socio-demographic risk factors identified were advanced age, female gender, and
ethnicity (11,17,34). GSD was more common as people aged. That was evidenced by a study
done in Guadalajara, Spain (35), Rosario, Argentina (38), southwest China revealed that the
frequency of GSD reached its maximum between the ages of 80 and 90, and then started to
decrease (41), rural Morocco shows the condition is more prevalent (71.2%) in those over 40
(23), SPHMC, Addis Ababa shows in males, the incidence of gallstones increased with age, but
decreased in females (32), and Gonder University Hospital (33).

The survey conducted in northern India revealed that the age groups of 20-30 and 40-60 had
a higher incidence of GSD patients (45). According to a study conducted in Igbo, southeast
Nigeria, people over 80 and under 20 are less likely to have GS, but those between the ages of 31
and 40 are more likely to have them (22).

Research from Guadalajara, Spain (35); Rosario, Argentina (38); central Taiwan and
Shanghai, China, (39,40); southeast Iran (42); and an Igbo, southeast Nigeria, sonographic study
(22) has shown that age has a substantial correlation with the development of GSD.

The average age of the research participants varied across different locations. 43.9 years old
on average, with a standard deviation (SD) of 13.1 years in southwest China (41), 44.3 years old
on average, with a SD of 10.2 years, and a median age of 43 years in Saudi high-altitude
population (44), 37 years old on average, with a SD of 17.2 years in Sana, Yemen (43), 33.88
years on average with a SD of 12.60 years in Igbo, southeast Nigeria (22), 47.7 years on average
in rural Morocco (23), 47.3 years old on average with a SD of fifteen years in South Africa (20),
49 years on average in Saint Paul's Hospital on the surgical therapy of choledocholithiasis (46),
40.3 years on average with an SD of 11.2 years in TASH on the pathogenesis and clinical
presentation of biliary tree blockage outside the liver (55), and 42 years on average in a five-year
study of GSD at TASH (29).

The participants’ ages ranged from 25 to 85 years old in Saudi high-altitude population (44),
18-92 years in Igbo, southeast Nigeria (22), 8 to 96 years in rural Morocco (23), 16 to 87 years
in Saint Paul's Hospital on the surgical therapy of choledocholithiasis, patients' (46), and 21 to 80
years in TASH on the pathogenesis and clinical presentation of biliary tree blockage outside the
liver (55).
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In the final five years of the South African trial, more younger patients than in the previous
five underwent surgery for GSD, indicating that age is not the only significant risk. This
demonstrates how the GSD pattern is shifting (20).

GSD was significantly correlated with female sex, as evidenced by a study conducted in
Rosario, Argentina (38), northern India (45), Saudi high-altitude population (44), Sana, Yemen
(43), southeast Iran (42), Igbo, southeast Nigeria (22), Kumasi, Ghana (21), rural Morocco (23),
and Gonder University Hospital (33). However, according to screening studies conducted in
central Taiwan and Shanghai, China, sex does not show statistical significance (39,40).

The research participants were 50.9% women in the Saudi high-altitude population (44),
51.5% men in Sana, Yemen (43), 50.6% women in Igbo, southeast Nigeria (22), 23.4% men with
the female to male ratio was 3.27:1 in rural Morocco (23), female to male ratio was 5.7:1 in
South Africa (20), 71.6% women in Mekelle Ayder Referral Hospital (27), 84% female with
female-to-male ratio was 5:1.5 in Zewditu Memorial and TASH study on the surgical results of
biliary stone illness (54), 53.3% women with females to males was 1:1.14 in TASH on the
pathogenesis and clinical presentation of biliary tree blockage outside the liver (55), and the ratio
of female to male was 5:1 in a five-year study of GSD at TASH (29).

2.2.2 Gallstone-related characteristics

The majority of patients with gallstones have no symptoms (34). That was supported by a
study conducted in Rosario, Argentina, which revealed 72.2% of cases were symptoms-free (38);
the SPHMC study on the trends in stone disease revealed 65.2% of the patients reported no
clinical symptoms at the time of diagnosis (32); and 88.2% of the study participants were
asymptomatic in a study from Gonder University Hospital (33). However, a study conducted in
the high-altitude population of Saudi Arabia reveals that 86.7% of the stones were newly
diagnosed, and of those, 61.5% had at least one GS suggestive symptom, whereas 38.5% had no
symptoms at all. The discrepancy might be due to genetic and environmental factors as well as

unknown causes (44).
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The primary symptoms of GSD were abdominal pain, primarily in the right upper quadrant
(RUQ) region, followed by the epigastric and left upper quadrant (LUQ) areas. Fatty meals
exacerbate the pain, which radiates to the right shoulder and back. Which was described by a
study conducted in Ayder Referral Hospital in Mekelle (27), Zewditu Memorial and TASH on
the surgical results of biliary stone illness (54), Saint Paul's Hospital on the surgical treatment of
common bile duct stones (46), TASH on a 5-year evaluation of the GSD (29), and TASH on the
pathogenesis and clinical presentation of biliary tree blockage outside the liver (55). Fever,
nausea, vomiting, fatty meal indigestion, jaundice and anorexia are among the other complaints
(27, 46, 55, 56). Furthermore explained by the patients were RUQ pain (57.8%) and Murphy's
sign (18.7%) (27). Tenderness at the RUQ was the most frequently seen physical indication (29,
57).

2.2.3 Pathologic and metabolic conditions

Pathologic and metabolic risk factors for GSD were obesity, DM, high cholesterol, low-fiber
diets, Crohn's disease, rapid weight loss, liver cirrhosis, hepatitis B/C infection, SCI, prolonged
fasting, mutation, and hemolytic diseases (10,17,34). There was a substantial correlation between
DM and GSD that was evidenced by a study conducted in central Taiwan and Shanghai (39,40),
a Japanese population-based cohort (57), another Taiwanese study (58), a North Indian (45),
Mexico (59), Addis Ababa, Ethiopia on the relationships of GSD and DM (60), and SPHMC on
patterns in stone disease (32).

High blood pressure has been linked to an increased risk of gallstone disease, according to a
Japanese population-based cohort study. Additionally linked to a higher risk of cholelithiasis was
treatment for hypertension (57), and in southwest China, a study revealed a strong correlation
between GSD and hypertension (41).

Body mass index (BMI) >25 and fatty liver have significant associations with the
development of GSD, according to studies conducted in central Taiwan, Shanghai, China
(39,40), and southeast Iran (42). According to a Chilean study, a strong correlation between

cholelithiasis and chronic SCI was found using statistical analysis (52).
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The study conducted at Zewditu Memorial and TASH on the surgical outcomes of
choledocholithiasis with symptoms (54), and TASH on the clinical presentation and pathogenesis
of biliary tree blockage outside the liver (55), found that DM and high blood pressure were the
most commonly associated comorbidities with GSD cases. In southwest China, a study reveals
that hypertension (21.8%) is the most frequently found comorbidity (41). According to a
screening survey conducted in rural Morocco, 89% of respondents consumed a western-style
diet. DM affects 7.2% of individuals (23). According to a study at SPHMC on patterns in stone
disease, the most common comorbidities were DM, an enlarged gallbladder filled with mucus
(hydrops), an umbilical hernia, and empyema (acute cholecystitis) (23).

2.2.4 Genetic and behavioral factors

Genetic and behavioral risk factors identified were octreotide medication, family history
(10,17,34,39,40), Smoking, use of hypolipidemic medications, use of oral contraceptives, and
physical activity (35, 39,40, 42). According to a study in Guadalajara, Spain, drinking alcohol for
fewer than five years had a negative correlation with GSD (35). Weekly alcohol use is linked to
the growth and formation of GS, according to Swedish forward cohort research (36). According
to a study conducted in Mexico, a history of alcohol abuse is preventative of gallstone disease.
Subjects who moderately consume alcohol have a lower incidence of gallstones (59).

Italian researchers have found that individuals with gallstones are more likely to have first-
degree relatives with gallbladder disease (GD). The prevalence of GD was much higher in the
first-degree relatives of individuals with gallstones (28.6%) compared to those without (12.4%),
indicating a potential genetic link. The study also found that mothers and sisters had the highest
relative risks for GD, suggesting that the disease is passed down through dominant sex-linked
features (61). According to screening studies conducted in central Taiwan and Shanghai, China,
first-degree relative history of GSD and use of oral contraceptives have significant associations
with the development of GSD (39,40). The study conducted in the high-altitude population of
Saudi Arabia reveals that the first-degree relatives' history of GSD was substantially associated
with GSD based on regression analysis (44). A study carried out in northern India found a
substantial association between first-degree relatives' family history of GSD and GSD (45).
According to a screening study conducted in a rural area of Morocco, smoking and certain
genetic and family factors were positively correlated with gallstones. Physical exercise and

alcohol consumption had the opposite impact (23).
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2.2.5 Others factors

Based on different researchs, certain risk factors are associated with the development of
GSD. These factors include the use of exogenous estrogens, long-term total parenteral nutrition
(10,16,34), GI surgery history (39,40), and parity (23,39,40,42). According to a Rosario,
Argentina, study, the prevalence of GSD rose with parity. In age- adjusted regression, having
four or more pregnancies was substantially linked to GSD (38). A sonographic study carried out
in Nigeria revealed a strong association between parity and GSD. Hormone therapy during
menopause has been linked to a higher incidence of GSD (22). According to a study conducted
in northern India, there was a higher chance of GS in those with parity and those who had
undergone prior Gl surgery (45). According to a study conducted on Japanese males, individuals
who had had a gastrectomy in the past had a 3.7-fold higher prevalence of GSD than men who
had not (63). A study conducted in Hungary demonstrates that vagotomy and GS have a positive

association (64).
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2.3. Conceptual framework

Pathologic and metabolic conditions:
* Diabets and hypertension

* Duatery habit

= Bapid weight loss

* Liver cirrhosis

= HCV infection

* Haemolytic anemia

* Spinal cord mjury
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» History of GI surgery

= Prolonged total parentral nutrition

Figure 1. Conceptual framework for the determinants of gallstone disease developed from

literature review.
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3. Objectives of the study
3.1. General objective:

% To assess the prevalence of gallstone disease and associated risk factors among
patients who visited the surgical department of DebreBirhan comprehensive
specialized hospital.

3.2. Specific objectives:

4+ To determine the prevalence of gallstone disease among patients who visited the
surgical department of DebreBirhan comprehensive specialized hospital.

+ To identify the determinants of gall stone disease among patients who visited the

surgical department of DebreBirhan comprehensive specialized hospital.
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4. Methods and Materials

4.1. Study area and period

The study was conducted at the Debre Birhan Comprehensive Specialized Hospital located
130 kilometers north of Addis Ababa in the Amhara region, in the north shewa zone of Debre
Birhan district. It is the largest public referral hospital in the North Shewa zone. It offers services
in pediatrics, emergency care, surgery, medical, gynecology, psychiatry, ophthalmology, anti-
retroviral therapy (ART), neonatal intensive care unit, microbiological laboratories, viral load,
and other medical specialties for more than 3 million individuals within its catchment region.
The surgical department performs orthopedic, elective, and emergency surgeries. The surgical
department includes inpatient (surgical ward) and outpatient (surgical outpatient (OPD) and
surgical referral clinic). According to the report from DebreBirhan, a comprehensive specialized
hospital the number of patients diagnosed with GSD shows an increasing trend in recent years;
however, the true prevalence of GSD in the region is unknown. The study was conducted from
January 2020 to December 2022.

View largermap S8

Figure 2: Map of DebreBerhan city in which the current study takes place.
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4.2. Study design
A retrospective institution-based cross-sectional study design was used.
4.3. Population
4.3.1. Source population
All patients who visited the surgical department of DebreBirhan comprehensive specialized
hospital.
4.3.2 Study population
All patients who visited the surgical department of DebreBirhan comprehensive specialized
hospital from January 2020 to December 2022.
4.3.3 Study participants
All randomly selected patients who visited the surgical department of DebreBirhan
comprehensive specialized hospital from January 2020 to December 2022.
4.4. Sample size calculation

The required sample size was determined using a single population proportion formula that
had a 95% confidence interval, a 5% margin of error, and a population proportion of 10.2% that
was taken from a retrospective study on patients admitted to St. Paul's Hospital, Millennium
Medical College, Addis Abeba (32) because the study shows a thirteen-year trend of gallstones
as well as an institutionally based study setting.

_ Za/2)’P1-0) Where

n b2

n=the required sample size

a = 95% confidence interval
D = margin of error
P = population proportion

2
=2 832)23 (©8%) — 140.75 = 141 by considering the 20% of non-response

rate, and incomplete patient cards, the total sample size was 169.
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4.5. Sampling techniques and procedure

Between January 2020 and December 2022, 25,004 patients visited the DBCSH surgical
department. Of them, the surgical ward, surgical OPD, and surgical referral clinic served 5,229,
8,173, and 11,602 patients, respectively. Every patient who visited the DBCSH surgical
department had their medical record number recorded. During the study period, data was
gathered from the hospital's health management information system (HMIS) registration book.
The sampling frame was the hospital's HMIS records, from which 55 patients from the surgical
OPD, 78 patients from the surgical referral clinic, and 36 patients from the surgical ward were
chosen proportionally using a computer-generated simple random sampling (SRS) method,

resulting in a total of 169 patients.

Surgical ward: Surgical OPD: Surgical referral clinic:
Has 5229 patients Has §173 patients Has 11,602 patients during
during stndy period. during stndy period. study period.

36 patients 55 patients 78 patients

selected by SRS selected by SRS selected by SRS

I I |

[ 169 patients randomly selected by SRS, ]

computer generated methods.

Figure 3: Sampling procedure in the surgical department of DBSCH.
4.6. Eligibility criteria
4.6.1. Inclusion criteria:
All patients who visited the surgical department of DBSCH and recorded on HMIS from

January 2020 to December 2022.
4.6.2 Exclusion criteria:

Incomplete patient records

A missing card among patients

A subsequent visit to the surgical department for the same diagnosis

Patients under 18 years of age (22,41) since GSD is uncommon at a younger age.
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4.7. Study variables
4.7.1. Dependent variable
Gallstone disease

4.7.2. Independent variable

Sociodemographic factors like age, sex, educational level, occupation and residence

Genetic and behavioral characteristics include the history of GSD in the first-degree relatives.
Cigarette smoking, alcohol intake, physical activity and drug use for
more than 6 month

Pathologic conditions like hypertension, diabetes, liver cirrhosis, hemolytic anemia, chron’s
disease, HCV/HBYV infection, ascarislumbicoides, and SCI

Metabolic conditions like obesity, and rapid weight loss

Factors related to bile stasis include pregnancy, exogenous estrogen, prolonged parenteral

nutrition, history of Gl surgery, parity, and previous history of abortion

4.8. Data collection tool and techniques

For the data collection, three BSc nurses and one medical doctor were recruited. The data was

collected using a standardized checklist derived from previous research that covered

sociodemographics, behavioral traits, genetics, family history, metabolic and pathological

disorders, comorbidities, and other risk factors, along with phone calls. The Kobo Toolbox

server and open data kit (ODK) version 1.25.2 software were used to collect and store the data.

4.9. Data quality control and management

To guarantee the quality of the data, data collectors and the supervisor attended a two-day

training session covering the ODK program and basic data collection procedures. 5% of the

patients who were not selected underwent a pre-test at the DBCSH surgical OPD to assess the

structured checklists. Each question was correctly coded. The supervisor and every data collector

participated in pre-testing and checklist standardization. Before the start of data collection,

problems that arose during the pre-test were resolved, including coding and decoding variables,

extracting patient information, and exporting data from the ODK application into SPSS.

Throughout the pre-test and the data-collecting phase, continuous supervision was given by the

principal investigator and supervisor. The data were checked for consistency and completeness

on each day of data collection.

17 |Page



4.10. Data processing and analysis

Each filled-out form was reviewed for completeness following data collection by ODK
version 1.25.2 before being exported to SPSS version 25 for analysis. The results of the
descriptive statistics were presented using the following metrics: frequency and percentage for
categorical data, and mean, median, mode, and standard deviation for continuous data. To
identify determinants of gallstone disease, binary logistic regression analyses with two or more
variables were performed. Based on the value of p < 0.2 on bivariant logistic regression,
independent variables were selected as a candidates for multivariate analysis. Forward stepwise
multivariate regression analysis were performed. The adjusted odds ratio (AOR) with a 95%
confidence interval (CI) was used to show the estimates of the strength of the association. A 5%
level of significance was considered statistical significance. In the end, text, tables, and charts
were used to present the results.
4.11. Operational definition
Symptomatic stones, defined as gallstones that have positive ultrasonography, produce biliary
pain expressed as abdominal pain in the hypochondrium and/or epigastrium lasting longer than a
half-hour and makes them to lie down or take painkillers, and/or consequences in the last 5 years
4).
The ultra-sonographic findings that were used to indicate the presence of stones in the
gallbladder are one or more echogenic, distantly shadowing, potentially movable structures
within the gallbladder; one or more echogenic, movable, but not shadowing, structures within the
gallbladder; and Echogenic structures with persistent shadowing in the area of the gallbladder
fossa, with little to no visualization of the gallbladder. The following final gallbladder status was
noted to determine the prevalence of gallstone disease: Ultrasonography results could be:
normal, gallstone-positive, biliary sludge-positive, previous cholecystectomy, or Inconclusive or
uncertain. gallstone positive and a history of cholecystectomy was used to define gallstone
disease. Those with no gallbladder lumen on ultrasonography, a confirmed history of
cholecystectomy, and a pertinent abdominal scar on physical examination were considered cases
of cholecystectomy (4). History of GI surgery includes upper Gl surgeries with or without
vagotomy which were done for trauma and chronic tumor. Like esophagectomy, gastrectomy,

and hiatal hernia repair.
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The diagnosis of metabolic disorders, such as obesity, hypertension, and diabetes, was made
under the accepted guidelines. For people who smoked for five years or longer, smoking was
defined as the number of cigarettes smoked per day. Drinkers are persons who have been
drinking over 10 grams of alcohol daily for at least five years. Those who didn't use tobacco or
alcohol for at least the last three years were categorized as non-users. A quantitative score was
used to evaluate alcohol and cigarette usage, with four categories: no use, light use, moderate
use, and excessive use (4). A high-calorie diet low in dietary fiber and high in carbohydrates can
be characterized as the Western diet (15).
4.12. Ethical consideration

Before the study began, ethical approval was obtained from the Research Ethics Review
Committee of the Anatomy Department. The chief officer of the hospital approved the ethical
approval obtained from the Anatomy department. The hospital's research ethics review board
reviewed the proposal. The hospital's surgical department and Cardroom received a formal letter
of support and ethical clearance from the hospital's research ethics review board. After obtaining
hospital consent, the study ensured confidentiality at all stages only the medical record number
of study participants was utilized without stating their names. The information gathered was also
kept in a secure location. There was no direct benefit or harm from participation in the study.
4.13. Dissemination of the result

The results of our research will be shared with the Addis Ababa University Department of
Anatomy, School of Medicine, College of Health Sciences, to partially fulfill the prerequisites
for the Master degree in Medical Anatomy The study's findings will be shared with the surgical
department of the Debre Birhan Comprehensive Specialized Hospital, the Debre Birhan City
Health Office, the North Shewa Health Office, and other pertinent institutions. For the benefit of
the scientific community, the study's findings were submitted for publication and discussed at

conferences and meetings.
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5. Results
5.1. Socio-demographic characteristics

Between January 2020 and December 2022, 25,004 patients visited the DBCSH surgical
department. Of them, the surgical ward, surgical outpatient department, and surgical referral
clinic served 5,229, 8,173, and 11,602 patients, respectively. 165 (97.6%) of the 169 patients
whose medical records were obtained had complete cards for analysis. 86 (52.1%) of the 165
patients were men, and 79 (47.9%) were women; the male-to-female ratio was 1.17 to 1. The
participants' average age was 41.58 + 16.185 years. The upper age limit was 84 years old, and
the minimum age was 18. The age range of 41 (24.8%) patients was 2635 years old. In contrast,
35 (21.2%) were between the ages of 36 and 45, 30 (18.2%) were between the ages of 18 and 25,
27 (16.4%) were between the ages of 56 and 65, 19 (11.5%) were between the ages of 46 and 55,
and 13(7.9%) were over the age of 65. 106 (64.2%) individuals were between the ages of 18 and
45, and 46 (27.9%)were between 46 and 65. Rural dwellers made up 92 patients (55.8%), while

urban dwellers made up 73(44.2%). as shown in Table 1.
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Table 1: Socio-demographic characteristics of patients who visited the surgical department of
DBSCH.

Variables Total Percentage %
Frequency

Age No of males No of females
18-25 19 11 30 18.2
26-35 15 26 41 24.8
36-45 14 21 35 21.2
46-55 7 12 19 11.5
56-65 18 9 27 16.4
>65 13 0 13 7.9
Total 86 79 165 100

Sex Female 79 47.9
Male 86 52.1

Educational level | Illiterate 63 38.2
Primary education 28 17
Secondary education 39 23.6
College diploma & above 35 21.2
Total 165 100

Occupation Farmer 53 32.1
Governmental 28 17.0
Private work 36 21.8
House wife 39 23.6
Others (students...) 9 55
Total 165 100

Residency Rural 92 55.8
Urban 73 44.2
Total 165 100
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In the current study, 38.2% of participants had no literacy, followed by 23.6% with a
secondary education, 21.2% with a college diploma or above, and 17% with a primary education,

as indicated in Figure 4.

38.20%

23.60%
21.20%

17%

llliterate Primary education Secondary education College diploma & above

Educational level

Figure 4: Educational status of study participants who visited the surgical department of
DBSCH.
32.10% of the study participants were farmers, compared to 23.6% housewives, 17%

government employees, 21.82% private workers, and 5.5% others, as shown in Figure 5.

Others [students...}, 5.50%.

Farmer , 32.10%

Private work ,

21.80% Governmental , 17%

Figure 5: Occupational status of study participants who visited the surgical department of
DBSCH.
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The age and sex distribution of respondents among different age categories are shown in Figure
6.

Q2
0 Sex

female
W male

20

Count

7.27%

5.45%

18-25 26-35 36-45 48-55 56-65

adjested age

Figure 6: The relationship between age and sex of respondents who visited the surgical
department of DBSCH.
5.2. Gallstone related characteristics

In the current study, the overall prevalence of GSD among individuals who visited the
DBCSH surgical department was 7.9% (12 patients had GSD & 1 patient had a history of
cholecystectomy). Gallstone disease was more prevalent in women (15.2%) than men (1.2%).
According to the statistics, 30.6% of the individuals with GSD were between 26 and 35 years
old. Additionally, 30.6%, 7.72%, and 23.1% of the population were between 36 and 45, 46 and
55, and 56 and 65 years old, respectively. The prevalence of GSD reaches its peak (61.3%)
between the ages of 26 and 45. After the age of 65, the prevalence tends to decrease. The

distribution of GSD among different ages categories is shown in Figure 7.
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Figure 7. The relationship between age and GSD of respondents who visited the surgical
department of DBSCH.

It was found that out of all the patients diagnosed with GSD, 92.3% were female, while only
7.7% were male. 66.7% of females with GSD had more than four pregnancies, compared to 25%
who had two to four pregnancies and 8.3% who were nulliparous. Of the patients diagnosed with
GSD, 30.7% and 69.3% were rural and urban dwellers, respectively.

Concerning GSD symptoms, When the condition was first diagnosed, 30.8% of the patients
had symptoms, while 69.2% of the patients had none at all. In all patients with symptomatic
GSD, vomiting and abdominal pain were the most common symptoms. Additional symptoms
that may manifest include nausea, jaundice, fever, and black urine or stools. The abdominal pain
experienced by symptomatic GSD patients was characterized by biliary colic, primarily in the
RUQ, epigastric area, and LUQ. The pain was intensified mainly by fatty meals followed by
physical activity. The pain radiates to the shoulder and back. RUQ tenderness, Murphy's sign
positive, and jaundice were observed in patients with symptomatic GSD by physical

examination.
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36 patients (21.8%) who visited the DBCSH surgical department had previously undergone
an ultrasound scan for RUQ, compared to 129 patients (78.2%) who had not. Of the patients who
had previously undergone an ultrasound scan for RUQ, 58.3% had normal results, 33.3% had
gallstone-positive results, 5.6% had unclear or inconclusive results, and 2.8% had a prior
cholecystectomy. All verified GSD patients have had RUQ ultrasound scanning, which showed
positive results for gallstones and previous cholecystectomy.

In the present study, GSD is higher in individuals aged 26-45, females, urban dwellers, and
women having more than four pregnancies, as shown in Table 2.

Table 2: The relationship between GSD and some variables in patients who visited the surgical
department of DBSCH.

Confirmed gallstone disease Total frequency
Yes No
Age 18-25 1(7.7%) 29 30
26-35 4 (30.8%) 37 41
36-45 4 (30.8%) 31 35
46-55 1(7.7%) 18 19
56-65 3(23.1%) 24 27
>65 0 13 13
Total 13 152 165
Sex Female 12 (92.3%) 67 79
Male 1(7.7%) 85 86
Total 13 152 165
Residency Rural 4 (30.8%) 88 92
Urban 9 (69.2%) 64 73
Total 13 152 165
Have you ever had an | Yes 13 (100%) 23 36
ultrasound scan for RUQ? | No 0 129 129
Total 13 152 165
Parity Nulliparous 1 (8.3%) 12 13
Two- four pregnancies 3 (25%) 25 28
>4 pregnancies 8 (66.7%) 30 38
Total 12 67 79
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5.3. Pathologic and metabolic conditions

In the present investigation, diabetes and hypertension were the most common co-morbidities
found. In this case, 155 individuals (93.9%) did not have diabetes, while 6.1% patients did.
Figure 8 illustrates that of the total patients, 4.24% had blood pressure above 140/90 mm Hg,
1.82% had blood pressure below 90/60 mm Hg, and 155 (93.94%) had normal blood pressure.

93.94%
4 24% 1A%
blood pressure above 140,90 blood pressure below 90,60 normal blood pressure
mim Hg mim Hg

Figure 8: The frequency of the study participants’ blood pressure measurement at the time of
visit to the surgical department of DBSCH.

According to the current investigation, out of the total individuals, 97.6% did not have any
prior history of spinal cord injuries while only 2.4% of patients had such a history. The
investigation also showed that none of the patients had hemolytic anemia, HCVV/HBYV infection,
or liver cirrhosis. Interestingly, although no patient tried diet therapy to lose weight, a significant
majority of 95.8% of patients had a mixed dietary habit, while only a small number of 4.2% of

patients were vegetarians.
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5.4. Genetic and behavioral factors

Of all the GSD cases, 23.1% of the patients had first-degree relatives with a proven gallstone
or a history of cholecystectomy. There were no reported cases of smokers. Of the total patients,
135 (81.8%) did not drink alcohol, while 30 (18.2%) did. Of the patients who consumed alcohol,
40% and 60% had done so for longer or shorter than five years, respectively. It was challenging
to evaluate the types and quantities of alcohol consumed each day, as well as the short and long
term effects on GSD; a more prospective study on the relationships between alcohol and GSD is
necessary.
5.5. Other factors

Of the female participants, 6.3% reported being pregnant, while 5.1% had a history of
abortion. Additionally, 13.9% of females had been taking oral contraceptive pills (OCP) for over
a year, while 48.1% had more than four pregnancies. On the other hand, 16.5% of the women
had never been pregnant, while 35.4% had two or more pregnancies. It is worth noting that only
one participant in the study received exogenous estrogen medication for longer than six months.
Furthermore, 12.12% of the participants had undergone gastrointestinal surgery in the past, while
the remaining 87.88% had not.
5.6. Factors associated with GSD

In this study, independent variables like socio-demographic characteristics such as age, sex,
educational status, occupation, and residency; pathologic and metabolic conditions such as
hypertension, DM, dietary habit, SCI, and history of rapid weight loss; genetic and behavioral
factors such as a history of GSD/cholecystectomy in first-degree relatives; and alcohol intake;
and other variables like pregnancy, exogenous estrogen, history of Gl surgery, parity, abortion
history, and OCP uses for more than six months were first analyzed with confirmed GSD by
bivariant logistic regression. Based on the value of p < 0.2 on bivariant logistic regression,
independent variables like sex, DM, hypertension, alcohol intake for more than five years, family
history of GSD in first-degree relatives, history of GI surgery, parity, history of abortion,
residency, history of SCI and use of oral contraceptives were selected as a candidates for
multivariate analysis with confirmed GSD as shown by Table 3.
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Table 3: The results of bivariant logistic regression for patients who visited the surgical
department of DBCSH.

Independent variables COR P Cl Remark
Age 3.18 0.085 1.33-21.58
Gender 15.2 0.01 1.93-120.2
Educational status 0.733 | 0.075 0.207- 2.59
Occupation 2.50 0.219 0.58- 10.78
Residency 341 0.047 1.02-11.7
Diabetes 6.21 0.017 1.39-27.7
Hypertension 10.8 0.004 2.13-554
Spinal cord injury 6.7 0.038 1.1-40.9
Dietary habit 1.00
history of rapid weight loss 1.00
Family history of GSD 13.6 0.013 1.75-106
Alcohol intake for more than 5 years 4.3 0.014 1.35-14.1
History of Gl surgery 5.7 0.006 1.66-19.7
Parity 2 — 4 pregnancies 10.2 0.048 1.02-102.4
More than 4 pregnancies 22.6 0.004 2.72 - 188.86
Abortion history 10.8 0.015 1.56-73.9
Exogenous estrogen 1.00
total parentran nutrition 1.00
OCP uses 8.8 0.007 1.84-42.3
pregnancy 21.25 0.052 1.12-40.03

The result of multivariate logistic regression shows female gender (P = 0.014, OR =6.88, ClI
= 2.348-20.2), alcohol intake for more than five years (P = 0.007, OR =4.27, Cl = 2.761-66.83),
and gastrointestinal surgery (P = 0.049, OR =6.5, Cl = 1.011-42.77) were significantly
associated with GSD. In females, parity (>4 pregnancies) (P = 0.011, OR =8.5, Cl = 2.745-
26.35), and when the effect of alcohol intake was adjusted, diabetes (P = 0.047, OR =4.6, Cl =
1.03-13.7) and hypertension (P = 0.035, OR =137, CI = 1.21-15.1) were significantly

associated with GSD. Table 4 describes the results of multivariate logistic regression.
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Table 4: The results of multivariate logistic regression for patients who visited the surgical
department of DBCSH.

Independent variables COR | AOR | P Cl Remark
Gender | Female 15.2 | 6.88 | 0.014* | 2.34-20.2
Male 1.00
Residency 341
Diabetes | Yes 6.21 | 4.6 0.047* | 1.03-13.7 | When alcohol intake was
adjusted
No 1.00
Spinal cord injury 6.7
Family history of GSD 13.6
Alcohol intake | Yes 4.3 4.27 |0.007* | 2.76-66.8
for > 4 years No 1.00
History of GI | Yes 5.7 6.5 0.049* | 1.01-42.7
surgery No 1.00
Parity >4 22.6 |85 |0.011* | 2.74—26.35 | When sex is adjusted.
pregnancies
Nulliparous 1.00
Abortion history 10.8
OCP uses 8.8
Hypertention | Yes 10.8 | 1.37 |0.035* | 1.21-15.1 When alcohol intake was
adjusted
No 1.00
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5. Discussion

In the present study, 86 (52.1%) were males and 79 (47.9%) were females, yielding a male to
female ratio of 1.17:1. This is in agreement with a study conducted at TASH on the pathogenesis
and clinical presentation of biliary tree blockage outside the liver; where the proportion of the
females was 53.3%, and the ratio of females to males was 1:1.14 (55). The gender distribution
varied across different populations. In Igbo, southeast Nigeria, 50.6% of the participants were
women, while in southwest China, 53.8% were male. In Saudi Arabia, 50.9% of respondents
from a high-altitude population were women, and in Sana, Yemen, men made up 51.5% of the
study participants, which is also consistent with the findings of this study (22,41,43,44).

In contrast, according to a study conducted on the surgical results of biliary stone illness at
Zewditu memorial and TASH, 84% of patients were female, and the female-to-male ratio was
5:1.5. According to a five-year study of GSD at TASH, the ratio of females to males was 5:1.
There were 71.6% more women than men in research conducted at the Mekelle Ayder Referral
Hospital. The South African survey found that women outnumbered men by 5.7:1. Based on a
screening study conducted in rural Morocco, the female-to-male ratio was 3.27:1, with 23.4% of
men (20,23,27,29,54,62). The discrepancy with the present study was explained by those studies,
that used confirmed cases of GSD patients as study participants, whereas, the present study used
patients who visited the surgical department of DCSH.

5.1. Prevalence of GSD

In the current study, the total prevalence of GSD among patients who visited the surgical
department of DBCSH was 7.9%. This is nearly in agreement with 10.2% of what is indicated in
the study done in St. Paulos Hospital Millennium Medical College (SPHMC), Addis Abeba.
There was an upward trend in stone disorders, which grew by 10.8%. Another study done at
Saint Paul’s Hospital shows 7% of cases had stones in the bile duct, 10% in South Africa, 6.83%
in Shanghai, China, 8.6% in another study in the southwest, China, 6.2% in northern India, 9.7%
in  Guadalajara, Spain's adult population, and 8.03% in Linkoping, Sweden
(18,32,35,36,40,41,45,46).
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In the current study, the total prevalence of GSD was slightly higher than 5.0% in central
Taiwan, while dietary practices and environmental factors can alter the pigment types and
composition of stones, and a population-based study describes the slightly lower prevalence of
GSD, 5.53% in Sana, Yemen; 5.9% in Kumasi, Ghana; and 5.2% in the radiology department of
Gondar University Hospital. The differences in methodology may have contributed to the
variation in prevalence rates. (21,33,39,43). However, it is slightly lower than 11.7% of the
Saudi high-altitude population. The cluster sampling method, combined with the use of couples
as a study unit who share similar environmental risk factors, can contribute to a slightly higher
prevalence of GSD (44).

In contrast to the following studies, the total prevalence of GSD in the current study was
much lower; GSD was found to be prevalent in 24.8% of diabetic individuals in northern Italy,
17.7% of Type2 DM patients in North India, and 17.5% of diabetic individuals in Ibadan,
Nigeria, had GS. The prevalence of GS in Nigeria identified by ultrasound in type 1 diabetes and
types 2 diabetes was 10% and 18.11%, respectively. It has been suggested that having impaired
glucose metabolism raises the chance of getting GS, which could explain the higher prevalence
of GSD among diabetes (47-49).

It was found that the prevalence of GSD in the current study was much lower compared to an
American study where 31% of SCI patients had gallstones. Similarly, among Chilean male
patients with SCI, the prevalence was 25%. The study also revealed that a higher incidence of
GSD in patients with SCI is linked to impaired gallbladder relaxation, which was usually limited
to patients with SCI at or above T10 (51,52).

A Japanese study found the prevalence of GSD among individuals who underwent
esophagectomy was 23%, which is not consistent with the present study. The Japanese study
concluded that gallbladder hypomotility and biliary stasis due to truncal vagotomy could increase
the risk of gallstone development in all forms after esophagectomy. (53,63).

The prevalence of GSD found in the current study was significantly lower than what Italian
researchers have reported. According to their study, the prevalence of GD was much higher in
first-degree relatives of individuals with gallstones (28.6%) compared to those without (12.4%),

indicating a possible genetic connection (61).
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Similarly, a higher prevalence of GSD was reported in Rosario, Argentina (20.5%), where a
larger percentage of the population were immigrants from Europe, and 19.2% in rural Morocco
due to higher consumption of western-style diet (89%) (23,38).

The total prevalence of GSD in the current study was higher than 2.4% in southeast Iran due
to the small sample size, 4.4% in the sonographic study on adult Igbo individuals in southeast
Nigeria. The lower prevalence of GSD in Nnewi, Nigeria, was explained by the protective
effects of the hereditary, environmental, and dietary habits of the Igho population (22,42).

5.2. Determinants of GSD
Age: In the present study, it was found that the ages of the participants did not have a

significant association with GSD. This could be due to the changing age pattern of the disease.
Additionally, the short period of the study, along with the small sample size and other unknown
factors, may have also played a role.

In contrast to the present study, age has significant associations with the development of
GSD according to a sonographic study carried out in Nigeria, screening studies conducted in
central Taiwan and Shanghai, China, a study done in southeast Iran, and a screening survey
conducted in Guadalajara, Spain (22,35,39,40,42).

According to the current study, the highest prevalence of GSD is observed in individuals
aged between 26 and 45 years (61.3%). However, after the age of 65, it tends to decrease. This
could be attributed to changing disease age patterns, indicating the presence of additional
significant risk factors besides age, and majority of female participants in the current study were
at reproductive age group in which the highest prevalence of GSD were attributed to the effects
of sex hormones.

The finding of the current study was in agreement with a study conducted in Igho, southeast
Nigeria, which found that ages between of 31 and 40 are more susceptible to it. Interestingly, a
survey conducted in South Africa revealed that in the final five years of the trial, more younger
patients underwent surgery for GSD than in the previous five years, suggesting that age is not the
only significant risk factor. This indicates a shift in the pattern of GSD and is consistent with a
survey conducted in northern India, which found that age groups of 20-30 and 40-60 had a
higher incidence of GSD patients (20,22,45).
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In contrast to the present study, a study on patients who were admitted to the St. Paulos
hospital Millennium Medical College (SPHMC), Addis Ababa, shows in males, the incidence of
gallstones increased with age, but it decreased in females this may be because estrogen increases
biliary cholesterol secretions (particularly during pregnancy) and causes cholesterol
supersaturation of bile, a study done in Gonder university hospital displays GSD prevalence rises
with patient age, based on a screening study conducted in rural Morocco, The condition is more
prevalent (71.2%) in those over 40, the research in southwest China revealed that the frequency
of GSD increased with age, reached its maximum between the ages of 80 and 90, and then
started to decrease and according to a Rosario, Argentina study, GSD was more common as
people aged (23,32,33,38,41).

Female gender: It was found in the study that the vast majority of patients diagnosed with
GSD were female 92.3%, while only 7.7% were male. The study also revealed that women were
more likely than men to have GS, which is consistent with findings from other studies conducted
in various regions such as Igbo in southeast Nigeria, rural Morocco, Saudi's high-altitude
population, Sana in Yemen, Rosario in Argentina, and Italy where researchers have found that
mothers and sisters had the highest relative risks for GD (22,23,38,43,44,61). A considerably
higher rate of GSD in women is due to conception, the impact of sex hormones and the disease is
passed down through dominant sex-linked features.

According to the present research, female gender was significantly associated with GSD. The
study found that women have a 6.88 times higher risk of developing GSD than men. This finding
is consistent with several other studies, including Gonder University Hospital study, a
sonographic study carried out in Nigeria, a survey conducted in northern India , and a high-
altitude population study in Saudi Arabia (22,33,44,45). The reason behind this gender difference
could be due to early marriages,longer reproductive periods, and the effect of sex hormones,
which make females more prone to GS.

However; the present study finding was in contrast to the screening studies conducted in
central Taiwan and Shanghai, China, sex does not show statistical significance, which was

explained by the pigment types of stones common in Asian populations (39,40).
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Parity: In the present study, it was found that 66.7% of females with GSD had more than
four pregnancies, while 25% had two to four pregnancies and 8.3% were nulliparous. The
present study shows that parity was significantly associated with GSD, with women who had
four or more pregnancies having an 8.5 times higher risk of GSD than nulliparous women. These
findings are consistent with a study in Rosario, Argentina, northern India, as well as a
sonographic study in the Igbo region of Nigeria. (22,38,45).

Alcohol intake: The present study has shown that individuals who consumed alcohol for
more than five years were at a significantly higher risk of developing GSD, with a 4.27 times
higher risk than non-drinkers but majority of patients with GSD were women who consumes
alcohol less than men. However, the available literature on the effect of alcohol intake for more
than 5 years is inconsistent and conflicting. The present study was consistent with a study
conducted in a rural area of Morocco, and Mexico showed that a history of alcohol abuse is
preventative of gallstone disease. Possibly explained by alcohol decreases the saturation of bile
cholesterol, which reduces cholesterol calculi and the fact that females comsume small amount
of alcohol inconsistently (23,59). The present study was inconsistent with a study conducted in
Guadalajara, Spain, and Swedish forward cohort researches revealed that weekly alcohol use was
linked to the growth and formation of GS. (35,36,).

History of gastrointestinal surgery: It has been found in the present study that individuals
with a previous history of gastrointestinal surgery were significantly at a higher risk of
developing GSD. The study reports that such individuals had a 6.5-fold greater risk of
developing GSD. Similarly, studies conducted in Hungary after vagotomy, Japanese men after
gastrectomy, central Taiwan, Shanghai, China and northern India have also found a correlation
between a history of gastrointestinal surgery and the prevalence of GSD. (39,40,45,62,63). The
possible scientific justification might be, even in cases where a vagotomy is not done, the
surgical process of a gastrectomy may cause damage to the vagal nerves, which might lead to
biliary stasis as a result of gallbladder dilatation and incomplete emptying (64). The
cholecystograms following surgery showed gross dilatation. There were very few and
compromised contractual responses. Following a total vagotomy, gallbladder hypotonia, and

increased gallstone production (63).
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Diabetes: The present study found a strong link between diabetes and GSD. The research
shows that individuals with diabetes have a 4.6 times greater risk of developing GSD compared
to those without diabetes. The findings of this study are consistent with previous research
conducted in various regions, including Addis Ababa, Ethiopia, on the association between DM
and GSD, SPHMC on the patterns of stone disease, central Taiwan, Shanghai, China, Mexico,
and other parts of the world. These studies have also found a significant association between
GSD and DM, highlighting the importance of diabetes management in preventing the
development of GSD (32,39,40,47,55,59,60). There are probably several contributing factors to
the higher frequency of GS in DM. Patients with diabetes have larger fasting gallbladder
volumes than controls, which may indicate hypotonicity of the gallbladder results in bile stasis.
In diabetics, cholecystokinin's impact on bile ejection also decreased. By lowering gallbaldder
motility, diabetic neuropathy also contributes. Changes in the metabolism of glucose also impact
47).

Hypertension: According to the present study, when the effect of alcohol intake was
adjusted hypertension was found to be significantly associated with GSD. The risk of GSD was
also observed to increase by 1.37 times among hypertensive individuals compared to non-
hypertensive ones. There is evidence linking hypertension to an increased risk of gallstone
disease, which is supported by a Japanese population-based cohort study where high blood
pressure and treatment for hypertension were associated with a higher risk of cholelithiasis.
Similarly, in southwest China (41,57). A study conducted at Zewditu memorial and TASH on the
surgical outcomes of choledocholithiasis with symptoms, TASH on the clinical presentation and
pathogenesis of biliary tree blockage outside the liver (54,55), and southwest China reveals that

hypertension is the most frequently found co-morbidity (41).
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6. Strength and limitations

The strength of the present study includes sampling methods in which participants were
selected proportionally on the base of yearly patient flow from the three units in the surgical
department of DBCSH and study design.

The current study had the following limitations to be considered: first lack of laboratory
investigations and sonographic study to all study participants; secondly, in relation to the use of
secondary data variables like obesity (body-mass-index) and level of physical activity were not
included which may affect GSD; Thirdly, institutional based study along with short study period;
and finally the retrospective nature of the study.

7. Conclusion

In the present study, the prevalence of GSD was found to be 7.9%. GSD was higher in
females than males. GSD was more common between 26 — 45 years of age. The majority of
patients with gallstones were asymptomatic. Abdominal pain and vomiting were leading
symptoms present in all patients with symptomatic GSD. The most comorbidity identified was
diabetes and hypertension. Female gender, alcohol intake for more than five years, and history of
gastrointestinal surgery were significantly associated with GSD. For females parity and when
alcohol intake was adjusted diabetes and hypertension were significantly associated with GSD. It
was found that neither age nor family history of GSD were associated with GSD.

8. Recommendation

Based on the findings of the current study, it was strongly recommended that: health
institutions should focus on public education on GSD; early diagnosis and treatment of GSD to
minimize missed diagnosis and detect silent stones; proper management of chronic co-
morbidities. finally, they should provide quality surgical services. Finally researchers should
consider population-based studies to show the true prevalence of GSD and further prospective

cohort studies should be conducted.
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Annex: | — checklists

MRN:
Part I: Socio-demographic
s.no Questions Answers Code
101 Age years (in completed years)
102 Sex A. Male
B. Female
103 Education level I.  Illiterate
Il.  Primary education
Ill.  Secondary
IV.  College diploma & above
104 Occupation a) Governmental
b) Private work
¢) Housewife
d) Farmer
e) Others(like student)
. 1. Urban
105 Residency > Rural
Part Il: Gallstone related characteristics
201 Confirmed gallstone disease 1) Yes
2) no
202 If yes to Q 201, symptoms at the a) Yes
diagnosis? b) No
202 If yes to Q 202, identified symptoms Abdominal | Type A. Biliary colic
pain B. Sharp
C. Others
Exacerbation I Fatty meal
Il. Exercise
Site/ location 1. RUQ
2. Epigastric
3. LUQ
Radiation A. Back
B. Shoulder
C. None
Vomiting A. Yes
B. No
Nausea 1. Yes
2. No
Dark urine I yes
and stool I no
Jaundice 1. yes
2. no
203 Have you ever had an ultrasound scan A. yes
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for RUQ? B. no
204 if yes, ultrasound finding . normal,
. gallstone-positive,
Il biliary sludge-positive,
V. previous cholecystectomy, or
V. Inconclusive or uncertain
205 History of cholecystectomy a) Yes
b) No
Part I11: Pathologic and metabolic conditions:
301 Diabetes . yes
Il. no
302 Liver cirrhosis . yes
Il. no
303 HCV infection/HBV . yes
Il. no
304 Haemolytic anemia . yes
Il. no
305 Spinal cord injury . yes
Il. no
306 Dietary habit a) vegtrian
b) fatty meal
C) mixed
307 Have you ever attempted a diet to lose . yes
weight? Il. no
308 If yes to Q309, the weight lost in kg?
Part IV: Genetic and behavioral factors:
401 History of GSD (gallstones &/or 1) yes
cholecystectomy) in 1% degree relatives 2) no
402 Cigarette smoking a) yes
b) no
403 If yes to Q402, for how long do you . Morthan 5 years
smoke? Il.  Lessthan 5 years
404 Alcohol consumption C. yes
D. no
405 If yes to Q404, for how long do you I.  Morthan 5 years
drink? Il.  Lessthan 5 years
406 History of drug use for more than 6 A. yes
months B. no
408 If yes to Q407, types of drug used
Part V: Others factors
501 Pregnancy a) yes
b) no
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502 Administration of exogenous estrogen . yes
Il. no
503 History of Gl surgery 1. yes
2. no
504 prolonged total parenteral nutrition a) yes
b) no
505 Parity i. lessthan two pregnancies
ii.  two-four pregnancies
iii.  more than four pregnancies
506 History of Abortion 1) yes
2) no
507 Use of oral contraceptives for more than A. Yes
6 months? B. No
Part VI : physical examination at the admission
Tempreture
Blood pressure a) Below 90/60 mmhg
b) Between 90/60 mmhg-
601 Vital sign 140/90 mmhg
¢) Above 140/90 mmhg
Heart rate
Respiratory rate
i. Yes
602 RUQ tender ness T No
, . A. Yes
603 Murpghy’s sign B No
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