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ABSTRACT

Background: There is increased incidence of gall stones and its variable presentations in India is a great need for a
study which can provide information regarding risk factors associated with the formation of gallstones, prevalence of
disease, clinical presentations and outcome of cholelithiasis. So present study done to find a relationship between
body mass index (BMI) and waist to hip ratio (WHR) with cholelithiasis.

Methods: The observational study was conducted in tertiary care center of SGRD Amritsar comprised of 100 patients
diagnosed with pain abdomen by cholelithiasis and control comprised of 100 patients with any other cause of pain
abdomen. All patients were evaluated for BMI and waist to hip ratio. BMI was calculated according to the standard
formula (Quetelet’s index). The WHR was measured according to WHO protocol. Statistical tests were applied as
quantitative variables were compared using unpaired t-test/Mann-Whitney test (when the data sets were not normally
distributed) between the two groups. Qualitative variables were compared using chi-Square test /Fisher’s exact test.
Results: A significant association of formation of gall bladder stones in female gender in comparison to their male
counterpart and increased chances of formation of gall bladder stones in the patients having higher BMI and higher
WHR.

Conclusion: Female gender and obesity is associated with increased risk of cholelithiasis.
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INTRODUCTION

One of the most prevalent gastrointestinal disease giving
a significant burden to healthcare system is cholelithiasis.

Owing to westernization and availability of reliable
investigation such as ultrasonography at affordable price,
there has been increase in incidence of gallstone disease
in Indian population. The incidence of gallstone disease
is more in 3"-4™ decade of life and more common in
females with multifactorial aetiology.*? North Indians
have seven times higher prevalence of gallstones
compared to south Indian population.

The type of calculi formed depends on various risk
factors like intake of fatty diet, presence of
hyperlipidaemia, sedentary lifestyle, obesity, intake of
OCP’s, diseases like cirrhosis, biliary tract infections,
haemolytic disorders.

Obese persons with higher body mass index have been
found to have increased prevalence of gall stones. The
increased prevalence of stones is mostly due to
supersaturation of bile with cholesterol, because of an
increased synthesis by the liver and secretion into bile.*

Advanced age and female gender are well established risk
factors for gallstone disease and among the avoidable risk
factors; food pattern, a sedentary lifestyle, and being
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overweight have been found to be associated with the risk
of gallstone formation.®

Because of increased incidence of gall stones and its
variable presentations in India as well as in west, there is
a great need for a study which can provide information
regarding risk factors associated with the formation of
gallstones, prevalence of disease, clinical presentations
and outcome of cholelithiasis.

Among various risk factors our study aimed to find a
relationship between BMI and WHR with cholelithiasis.

Aim of the study was to study and evaluate the relation of
body mass index and waist-to-hip ratio and cholelithiasis.

METHODS
Study design

This observational study was conducted from January
2017 to January 2020 on 200 patients presenting to
SGRD Amritsar with pain abdomen which fulfilled the
inclusion criteria. Test subjects comprised of 100 patients
diagnosed with cholelithiasis and control subjects
comprised of 100 patients with any other cause of pain
abdomen. Informed written consents were taken from all
patients involved in study.

Inclusion criteria

All patients coming to SGRD with pain abdomen of both
genders above age of 20 years and patients who were
willing to be a part of this study.

Exclusion criteria

Comorbid  conditions like cardiac  disease/renal
failure/ascites/hypoproteinemia, patients not willing to
participate in study, pregnant women with gallstones,
Patient with any abdominal mass having gall stone and
patients with history of any previous surgery.

A detailed history was carefully taken with particular
attention to hepato-biliary system and to find risk factors.

Each patient was subjected to physical examination to
assess the general condition and to know the basic vital
data on admission. Per abdomen examination was done
according to standard protocol and findings were noted.

Patients were investigated with CBC, LFT, RFT, USG
abdomen.

BMI was calculated by standard formula (Quetelet’s
index)-weight (kg) divided by square of height (meters).

The Waist Hip ratio was measured according to WHO
protocol i.e., waist measured at the midpoint between the
lower margin last palpable rib and the top of iliac crest

using a standard measuring tape. Hip circumference
measured around the widest portion of buttocks with a
tape parallel to the floor. The measurements were taken at
the end of a normal expiration.

WHO states that abdominal obesity is defined as waist
hip ratio above 0.9 males and above 0.85 in females or a
BMI >30 kg/m?.

Depending on the severity of the symptoms and signs and
the findings on sonogram, patients were considered for
appropriate treatment.

Statistical tests using unpaired t-test/Mann-Whitney and
chi-square test /Fisher’s exact test. A p<0.05 was
considered statistically significant. Statistical package for
social sciences (SPSS) version 21.0 was used.

RESULTS
Age

The age distribution were matched and found comparable
between the cholelithiasis group and the non-
cholelithiasis group (p value > 0.05) (Table.1l)The
patient’s age ranged from 21 — 75 years, with majority of
patients being aged between 41 - 50 years
(53.50%).Cholelithiasis group had a mean age of 45.76 +
10.92 years with a median of 45 years(Minimum age 24
years and Maximum age 72 years).Non Cholelithiasis
group had a mean age of 46.31 = 14.18 years with a
median of 455 years(Minimum age = 21 years,
maximum age = 75 years).

Gender

The gender distribution was matched and found
significant between the cholelithiasis group and the non-
cholelithiasis group (p<0.05) (Table 2). Cholelithiasis
group included 62 females (62.00%) and 38 males
(38.00%), while there were 36 females (36.00%) and 64
males (64.00%) in the non-cholelithiasis group. The
results depicted a significantly higher number of females
affected with cholelithiasis than the other group.

Final diagnosis

Out of total 200 sample size, 100 patients (50.00%) were
the patients diagnosed with cholelithiasis. Control
subjects comprised of patients presenting with other
causes of pain abdomen e.g. acute gastritis, GERD,
diverticulitis, renal calculi etc. 36 patients (18%) out of
200 subjects were diagnosed with GERD and 2 patients
(1%) were diagnosed with diverticulitis. The distribution
of the final diagnosis is depicted in table number 3.

Patients presenting with pain abdomen and diagnosed as
intestinal perforation, acute/chronic pancreatitis or
intestinal obstruction were excluded from study due to
increased WHR & bowel distension/presence of ascites.
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Table 1: Age distribution.

Final diagnosis

VeIl Cholelithiasis (%)  Non cholelithiasis (%) TN
<30 10 (10.00) 13 (13.00) 23 (11.50)
31-40 2 (2.00) 6 (6.00) 8 (4.00)
Age distribution 41-50 60 (60.00) 47 (47.00) 107 (53.50)
(vears) 51-60 20 (20.00) 17 (17.00) 37 (18.50) 0.179
61-70 6 (6.00) 14 (14.00) 20 (10.00)
>70 2 (2.00) 3 (3.00) 5 (2.50)
Total 100 (100.00) 100 (100.00) 200 (100.00)

Table 2: Gender distribution.

Gender Cholelithiasis (%0) Non-cholelithiasis (%) Total (%) P value

Female 62 (62.00) 36 (36.00) 98 (49.00) |
Male 38 (38.00) 64 (64.00) 102 (51.00) <0.001 |
Total 100 (100) 100 (100) 200 (100) \

Table 3: Final diagnosis.

Variable Frequency Percentage (%)
Acute gastritis 19 9.50
Cholelithiasis 100 50.00
Diverticulitis 2 1.00

GERD 36 18.00
Pyelonephritis 9 4.50

Renal calculi 13 6.50

Ureteric calculus 10 5.00

UTI 11 5.50

Total 200 100.00

Table 4: BMI distribution.

BMI (kg/m?) Cholelithiasis (%) Non-cholelithiasis (%0) Total (%)

18.50-24.99 21 (21.00) 52 (52.00) 73 (36.50) \
25-29.99 63 (63.00) 42 (42.00) 105(52.50) <0.001 \
>30 16 (16.00) 6 (6.00) 22 (11.00) ' \
Total 100 (100.00) 100 (100.00) 200 (100.00) \

Table 5: Waist hip ratio distribution.

Final diagnosis

1 (o)
VEIESIES Cholelithiasis (%) Non-cholelithiasis (%) TEEAAY Pl
WHR Below normal 0 (0.00) 0 (0.00) 0 (0.00) \
N Normal 4 (4) 18 (18) 22 (11) |
distribut
ISEBUTION A bnormal 96 (96) 82 (82) 178 (89) 0.003 |
Total 100 (100) 100 (100) 200 (100) |

Table 6: Weight distribution.

Weight distribution  Cholelithiasis (%0) Non-cholelithiasis (%) Total (%) P value
Below normal 0 (00) 0 (0.00) 0(0)

Normal 4 (4.00) 18 (18.00) 22 (11.00) <0001
Abnormal 96 (96.00) 82 (82.00) 178 (89.00) '
Total 100 (100) 100 (100.00) 200 (100)
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Body mass index

BMI was matched between the two groups and was found
to be significant (p<0.05) (Table 4). Cholelithiasis group
had a mean BMI of 27.06+2.79 with a median of 24.82
(minimum=18.73 and  maximum=34.18). Non-
cholelithiasis group had a mean BMI of 24.85+2.79 with
a median of 24.82 (minimum=17.82, maximum=31.7). In
cholelithiasis group, 21 (21.00%) patients out of 100
were found to be within normal BMI limit, whereas 79
patients (79.00%) were within higher BMI limits. Out of
these 79 patients, 63 patients were in pre-obese limits and
16 patients (16.00%) qualified within obesity class 1.

In non-cholelithiasis group, 52 patients (52.00%) out of
100 were found to be within normal BMI limits, whereas
48 patients (48.00%) were within higher BMI limits. Out
of these 48 patients, 42 patients (42.00%) were in pre-
obese limits and only 6 patients qualified within obesity
class 1.

The results of our study were significant, thus depicting
that higher BMI has a causal relationship with
development of cholelithiasis.

Waist hip ratio

Waist hip ratio was matched between the two groups and
was found to be significant (p<0.05) (Table 5).
cholelithiasis group had a mean WHR of 0.9+0.03 with a
median of 0.9 (minimum=0.8 and maximum=1). Non
cholelithiasis group had a mean of 0.88+0.04 with a
median of 0.9 (minimum=0.8, maximum age=0.9) In
cholelithiasis group, 4 (4.00%) patients out of 100 were
found to be within normal WHR limit, whereas 96
patients (96.00%) were within higher WHR limits. In
non-cholelithiasis group, 18 patients (18.00%) out of 100
were found to be within normal WHR limits, whereas 82
patients (82.00%) were within higher WHR limits. The
results of our study were significant, thus depicting that
higher WHR has a causal relationship with development
of cholelithiasis.

DISCUSSION

A total of 200 patients were included in the study, who
presented with abdominal pain at Sri Guru Ram Das
institute of medical sciences and research, Amritsar. They
were categorized into control and test subjects. Test
subjects comprised of 100 patients diagnosed with
cholelithiasis and control subjects comprised of 100
patients with any other cause of pain abdomen.

Age

In our study, the patients selected were in the age group
of 24 to 72 years in the cholelithiasis group with the
mean age of 45.76+10.92 years and between age group of
21 to 75 years in the non-cholelithiasis group with a mean
age of 46.31+14.18 years. Peak incidence of age in

cholelithiasis group was between 41 to 50 years (60.00%)
and in non-cholelithiasis group was also between 41 to 50
years (47.00%). The mean age of patients with
cholelithiasis were almost similar to the patients in the
non-cholelithiasis  group, which is statistically
insignificant (p value=0.179). The age groups in our
study are comparable between both the groups. Our
results are also comparable to the study conducted by
Shabanzadeh et al in 2016, where average age for gall
stones formation was 50 years. ©

Gender

In our study, there were more female patients (n=62) than
the male patients (n=38) in the cholelithiasis group and
there were more male patients (n=62) than female
patients (n=36) in the non-cholelithiasis group. The
gender distribution was significant between the
cholelithiasis group and non-cholelithiasis  group
(p<0.05). Thus, the results of our study depict that
incidence of gall stone disease is higher in females as
compared to the male counterparts.

Gender as a risk factor for cholelithiasis still remains
controversial. While the majority of studies conducted in
the West have concluded that women are more likely to
develop cholelithiasis Tazuma, Volzke et al than men,
studies among Asian patients have failed to identify a
gender-related difference ( Lai and Novacek et al.”? In
fact, Liu et al found a higher incidence of cholelithiasis in
men than in women below 50 years of age, but a higher
incidence in women than in men in age groups above 50
years.!!

So, the female predominance with cholelithiasis in our
study is consistent with the study conducted by Tazuma
and Volzke et al.”®

Body mass index

BMI was matched between the two groups and was found
to be significant (p<0.05). Cholelithiasis group had a
mean BMI of 27.06+£2.79 whereas non cholelithiasis
group had a mean BMI of 24.85+2.79.

In cholelithiasis group 79 patients (79.00%) were within
higher BMI limits. Out of these 79 patients, 63 patients
were in pre-obese limits and 16 patients (16.00%)
qualified within obesity class 1.

In non-cholelithiasis group, 48 patients (48.00%) were
within higher BMI limits. Out of these 48 patients, 42
patients (42.00%) were in pre—obese limits and only 6
patients qualified within obesity class 1.

The results of our study are significant, thus depicting
that higher BMI has a causal relationship with
development of cholelithiasis.
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Stender et al used a Mendelian randomization approach,
where 77,679 individuals were selected, of which 4,106
developed symptomatic gallstone disease during up to 34
years of follow-up. They concluded that there is a causal
association between high BMI and increased risk of
symptomatic gallstone disease. In our study, BMI is
found to be elevated in 79 patients (79%). Thus, our
results are consistent with the study conducted by Stender
etal.’?

Waist hip ratio

Waist hip ratio was matched between the two groups and
was found to be significant (p<0.05). Cholelithiasis group
had a mean WHR of 0.9£0.03 whereas non cholelithiasis
group had a mean of 0.88+0.04.

In cholelithiasis group 96 patients (96.00%) were within
higher WHR limits, whereas in non-cholelithiasis group,
82 patients (82.00%) were within higher WHR limits.

The results of our study were significant, thus depicting
that higher WHR has a causal relationship with
development of cholelithiasis.

Tsai et al conducted a prospective study on the relation of
abdominal adiposity and gallstone disease in the US in
1986. Waist to hip ratio was used as one of the measures
of abdominal obesity. Out of 1117 patients with gallstone
disease, 866 males showed a WHR >0.9. They concluded
that there is a significant association between abdominal
obesity and gallstone disease. They also said that WHR
could be used independently of BMI to predict the risk of
developing gallstone disease.*® Cojocaru et al found that
waist circumference and BMI were significantly
associated with a higher risk of cholesterol gallstone.
Thus, our results are similar to both the studies.*

CONCLUSION

We, hereby conclude our study, with the opinion that
elevated BMI and elevated WHR are associated with
gallstone disease. This study recruited a small sample
size. A larger sample size and a longer follow up would
provide more accurate results. A double blinded
randomized study is needed to assert the same.
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