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Abstract:

Introduction: Body Mass Index (BMI) has been identified as one of the predictors of Gall Bladder stone (GBS) Disease.
However, its role is not found to be consistent. This preventable risk factor could easily be controlled with simple lifestyle
changes. The present study was planned to assess the relationship between BMI and GBS over different age groups and
gender.

Materials and methods: This hospital based case-control study was conducted in a tertiary care institution. Indoor case of
Surgery Dept diagnosed to have GBS and after fulfilling the inclusion criteria were considered as cases. A total of 189 cases
were taken for the study. Age and sex matched control at the ratio of 1:1 were taken as control. Family history of GBS
disease were excluded from both cases and controls. BMI was measured and compared among cases and conthols. Chi square
test and t test was used to see the difference.

Results and observations: Male female ratio was 3:1.Insignificant association was observed between mean BMI of cases
and controls irrespective of gender. But when stratification was done based on gender, significant difference was seen in
female.

Conclusion: BMI can be used as predictor of GBS only in case of female. Further studies are required to establish the link as
predictor in both sexes.
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Introduction:

Obesity has been identified as one of the biggest
risk factor of Gall Bladder Stone (GBS). It causes a
rise in cholesterol by increasing hepatic cholesterol
synthesis and hepatobiliary cholesterol efflux .It
can also keep the gall bladder (GB) from emptying
completely and cause bile stasis. Obesity combines
with variables like age, sex and ethnicity greatly
influence the prevalence and incidence of GBS.
Body Mass Index (BMI) or Quetelet Index is a very
reasonable indicator of body fat for both adults and
children. Belgian Polymath Adolphe Queteret
derived it 1832 from the mass (weight) and height

of an individual. It was later termed as BMI in

1972 by Ancel Keys.BMI is being recognised by
World Health Organization (WHO) as the standard
for obesity statistic since the early 1980s.The
system is simple, non-expensive and non-invasive.
The cut-off point of BMI is 25kg/m’ as per
International Obesity Task Force for Asian and
Pacific Island population which is lower than WHO
(M Obesity, a preventable factor for GBS has not
been studied in details especially in this part of the
country. Hence, the present study has been
undertaken to see the relationship between BMI
and GBS.
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Materials and methods:

This hospital based case control study was
conducted in Fakhruddin Ali Ahmed Medical
College Hospital (FAAMCH), in Barpeta District,
Assam. The population in this area is mostly
Muslim and tribal. Agriculture is the main source
of income and majority belonged to Below Poverty
Line (BPL).Cases were selected from indoor
patients of Surgery Dept. Cases presented with
acute upper abdominal pain with dyspeptic
symptoms which were treated indoor at the hospital
between Januarys -December 2014 were initially
included in the study. A total of 474 such cases
were screened for GBS. There was no clean cut
diagnosis at the time of presentation.
Ultrasonography (USG) was done routinely to all
the patients. Informed consent was taken and those
not willing to participate were excluded. Cases
having history of GBS/ Cholecystectomy in the
immediate family were also excluded. After the
final diagnosis of GBS, 189 patients were found to

fulfil the inclusion criteria, hence considered as

Results and observations:

cases. For every case, age and sex-matched control
was taken from non-GBS group. Controls were also
matched for family history of
GBS/cholecystectomy.

Although ratio of total no of cases and controls
were 1:1, in control group, matched control could
not found for one case. Hence, there were 140
female and 49 male in the control group.Height and
weight were recorded, and BMI, as a measure of
overall obesity, was calculated as weight
(kg)/height in square meter. Both cases and
controls were considered as lean, normal build,
pre-obese and obese when the BMI values were
less than 18.5, 18.5-24.99 , more than or equal to
25 respectively.

Matching was not done for other variables.
Statistical analysis was done by using GraphPad
InStat software. Results are expressed as the mean
+ SD. Categorical differences were analysed using
X Ztest. To see the difference between two means, t
test was applied. P<.05 has been considered as

significant.

Table 1 : Relationship between mean BMI of cases and controls.

Subjects Mean BMI+=SD t- Test p value
Cases
(n=189) 23.3+4.84
Control 1.702 0.0895
(n=189) 22.6 £2.92
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Table 2 : Gender wise distribution of mean BMI of cases and controls.

Gender Mean BMI+SD t- Test p value
Male
Cases 224 +3.25
0.857 0.394
Controls 21.9 +£2.45
Female
Cases 23.6 £3.68
2.023 0.044
Controls 22.8+290

Table 3 : Distribution of cases and controls according to BMI and gender.

Subjects BMI 2 p value
Cases (n = 189)
< 18 yrs 18-24.9 yrs >25yrs
(n) % (n) % (n) %
Female 45 31.9 61 433 35 24.8
(n=141)
6.563 0.0376
Male 9 18.8 31 64.6 8 16.6
(n=48)
Total
(n=189) 54 28.6 92 48.7 43 22.7
Controls (n = 189)
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Female
(n = 140) 16 11.4 95 67.9 29 20.7
Male
(n=49) 7 12.3 34 69.4 8 16.3 0.6129 0.7361
Total
(n=189) 23 12.1 129 68.3 37 19.6
Table 4 : Distribution of GBS cases according to the gender, age group and BML
Gender Age in years e p value
Female <20 yrs 20-40 yrs 40— 60 yrs 60 — 80 yrs
m | % m | % (m) | % n) | %
BMI
<18 3 23.08 | 12 | 38.71 |27 | 32.53 3 21.43
18-249 7 53.58 7 2258 |38 |45.78 9 64.29
9.592 0.1429
>25 3 23.07 | 12 | 3871 | 18 | 21.69 2 14.29
Total 13 100 31 100 83 | 100 14 100
Male
BMI
<18 1 20 6 31.58 |2 10 0
18-249 4 80 11 | 5789 | 14 70 2 50
>25 0 0 2 10.53 | 4 20 2 50 4.810 0.0290
Total 5 100 19 100 20 | 100 4 100
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Among the cases, age varied between 13 to 78
years. Majority (74.6%) were female and rest
(25.4%) were male, ratio of 3:1.More than half
(51.9%) belonged to BPL group. In Table 1 the
mean BMI of cases and control were compared
when both genders were considered together. An
insignificant relationship was seen between mean
BMI of cases versus control (Table 1). But when it
was stratified according to gender, a significant
difference was observed between mean BMI of
cases and controls in females (p=0.044) whereas,
mean BMI in male was not significant (p=0.394)
among cases and controls, (Table 2).

In analysing the relationship of cases with BMI,
age group and gender, it was seen that in females
cases, 35 (24.8%) had BMI more than 25, in the
remaining BMI is < 25.In case of male,16.6% had
BMI more than 25. Again when total number of
GBS cases is considered, 22.7% had BMI more
than 25. This is found to be statistically significant
(p=0.0376). The same relationship  was
insignificant in the control group (p=0.7361) (Table
3).

In analysing the relationship of cases with BMI,
age group and gender, it was seen that among
female cases, in < 20 years age group, 23% were
found to be >25 BMI, another 23% had <18 BMIL
Again in 20-40 years age group, equal percentage
(38.71%) of female had <18 and >25 BML Similar
trend was seen in other two age brackets. No
statistical association was observed between these
variables (p=0.1429). Among the male cases also,
no relationship was seen between age and BMI
(p=0.0290)(Table 4).

Discussion:

In this study, out of 474 cases enrolled, 51.9%
belonged to BPL and 40% came out to be GBS.
This is a remarkable observation and it implies that
GBS is no more a disease of rich only.The old

dictum of ‘F’ found to have relevance till today, as

74.6% of GBS cases were female in our
study(female: male ::3:1). This was in conformity
with other studies done worldwide including the
famous Framingham study (3:1) .

BMI in female as a risk for GBS is obvious from
the present finding. The significant association of
mean BMI of cases and controls in female speaks
for the evidence. The same was not significant
when association of mean BMI were compared
with total cases and controls irrespective of gender.
This finding of relationship of BMI with female
cases in the present study was in consistent with
other studies “'. A total of 5209 (2236 male
+2873 female) people 30-62 years in Framingham
USA were studied @, where 427were positive for
GBS. Female constituted 77.28% of all cases ‘. As
relative weight increases ( the ratio of subjects
weight to median weight of all individuals of same
sex and heights) from less than 0.9 to more than
1.02, the risk increased from 0.55to 1.25 in male
and 0.85 to 1.77 in female.BMI was found to be
increased in women, but only a trend in men 3,
Another large study by Manson Je and his co-
worker “ , among 90302 women clearly related
BMI to GBS, the rise was in monotonic fashion
from 0.28 /100 persons/year at BMI less than 24, to
around 1/100 persons/year with BMI in the range
of 30-45, and more than 2/100/year in BMI more
than 45.In a study of obese women, © where the
mean sample BMI was 31.4 + 3.6 had cumulative
incidence of GBS at 2.6 cases/100 women/year.
BMI as risk factor for GBS irrespective of ethnicity
have been observed among Hispanics , Mexicans

(@] ®)

. Koreans Similar observation was also

revealed in other studies. ©'*"

BMI was not a predictor when both sexes were
considered together, but was a significant risk
factor for women .This findings of the present
study tallies to that of a south Indian study by

Jayanti V and co-workers (5 However, mean BMI
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in the present was found to be relatively low as
observed in other study “'¥. This could be due to
the socio-economic condition of the people in the
study area. Contrary to this, Gupta and his c-
workers''® found high incidence of GBS in non-
obese young females. Insignificant relationship of
mean BMI among male cases and controls could be
explained on the ground that BMI may not be as
good an indicator of obesity in men as in women®
due to various reasons. This is in conformity with a
study done among Japanese men where BMI was
not found to be associated with GBS although it
was significantly positively related to Post

cholecystectomy cases 7.

In contrary to the
present finding of insignificant relationship of BMI
in men, Kodoma and his co-workers reported that
BMI, a marker of obesity is significantly associated
with increased GBS disease ¥,

The present finding of significant relationship of
cases of GBS with Gender and BMI further
substantiate the predictivity of risk of BML
However, controls were not having significant
relationship between gender and BMI. A positive
association with present body mass index in

women was revealed In a study done in a Danish

population. Men also showed a non-significant
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