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This study aimed to investigate the association between anthropometric indices (body mass index [BMI],
waist-to-hip ratio [WHR], waist-to-height ratio [WHtR]) and GSD among the PERSIAN Guilan Cohort
Study (PGCS) population.
[VETELEE This cross-sectional study was conducted on 10,520 people aged 35-70 years enrolled in the
PGCS. Their demographic, anthropometric and self-reported GSD data were recorded. The chi-square
test was used to examine the relationship between obesity indices (as a qualitative variable) and GSD.
The association between obesity indices (as a quantitative variable) and GSD was examined using logistic
regression analysis. For evaluating the power of obesity indices in predicting GSD, the area under the
receiver operating characteristic (ROC) curve was assessed.
ST Overall, the prevalence of GSD was higher in people with BMI>30 kg/m?, obese people, and
those with WHtR >0.5 (P<0.05). The odds ratio of developing GSD increased with the increase of BMI,
WHR and WHtR, where women had higher odds ratio than men. However, no statistically significant
association was found between GSD and WHR based on gender. Based on the ROC curve analysis, the
¢ diagnostic power of BMI, WHR and WHtR for predicting GSD was 63% (95% Cl, 62.1%, 63.9%), 59.8%
Keywords: (95% Cl, 58.9%, 60.8%) and 67.2% (95% Cl, 66.3%, 68.1%), respectively.

Anthropometrics, i [THEIER The prevalence of GSD is higher in obese people, particularly females. Increased BMI, WHR,
Gallstone disease and WHtR are associated with an increased risk of GSD, with women being at a higher risk than men. The
(GSD), Obesity © WHTtR has a significantly higher power for predicting GSD than BMI and WHR.
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Extended Abstract

Introduction

verweight and obesity have become a major

public health challenge worldwide and have

negative effects on various aspects of health

and well-being [1]. The association of obe-
sity/overweight (as measured by calculating factors such
as body mass index [BMI], waist-to-hip ratio [WHR], or
waist-to-height ratio [WHtR]), with the development of
cardiovascular diseases including hypertension, diabetes,
and hepatobiliary disorders has been reported in various
studies [2—4]. Obesity is a known risk factor for gallstone
disease (GSD). In Iran, the overall prevalence of obesity
was reported to be about 22.3%, and the prevalence of
overweight and obesity in northern Iran were 29.9% and
22.5%, respectively [7, 8]. Since the prevalence of obesity
is high in northern Iran and no study has yet examined the
relationship of obesity and overweight components with
GSD in northern Iran, the present study aims to investigate
the relationship between anthropometric indices and GSD
in the PERSIAN Guilan Cohort Study (PGCS) population.

Methods

This cross-sectional study that was conducted on the
PGCS population (n=10,520) was carried out in other
studies in 2024 [17, 18]. Individuals aged 35-70 years
who resided in Guilan were included in the study, and
deaf, blind, or disabled people who were unable to visit
the cohort center, as well as patients with cognitive dis-
orders such as dementia and mental retardation, were
excluded from the study. Demographic and anthropo-
metric information including age, gender, marital status,
education level, occupation, residence, wealth status in-
dex (WSI), metabolic equivalent of task (MET), cigarette
use, hookah use, drug use, alcohol use, BMI, WHR and
WHIR were recorded. The WHtR index was evaluated in
two groups: <0.5 and >0.5, based on the World Health
Organization (WHO) definition [19].

Statistical analysis

Chi-square test was used to examine the relationship
between obesity indices (as a qualitative variable) and
GSD. The association between obesity indices (as a
quantitative variable) and GSD was examined using
simple logistic regression and multiple logistic regres-
sion analyses. The results of these analyses were pre-
sented using odds ratios (OR) at 95% confidence in-
tervals (95% CI). A receiver operating characteristic
(ROC) curve was also plotted to obtain the area under
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the curve (AUC), which is a criterion for evaluating the
power of obesity indices in predicting GSD. To deter-
mine the optimal cutoff point, Youden’s index was used,
which maximizes the specificity and sensitivity. Data
were analyzed in SPSS software, version 16 and Med-
Calc software, version 19.4.1 and the significance level
was set at 0.05.

Results
Participants’ demographic and clinical characteristics

The mean age of the participants was 51.52+8.90 years.
Of the 10,520 individuals, 5,633(53.5%) were female,
9,527(90.6%) were married, 5,739(54.6%) were em-
ployed, and 4,613(43.8%) were urban residents. The
mean years of education in the participants was 63.6+4.52
years; 1738(16.5%) were illiterate, 3312(31.5%) had pri-
mary education, 4832(45.9%) had high school education/
diploma, and 638(6.1%) had university education. The
mean BMI of the participants was 28.14+5.09 kg/m?;
141(1.3%) were underweight, 2746(26.1%) had normal
weight, 4198(39.9%) were overweight, and 3435(32.7%)
were obese. Moreover, 2,584 people (24.6%) were
cigarette smokers, 1,515(14.4%) were hookah users,
726(6.9%) were substance users, and 1,395(13.3%) were
alcohol users.

Association between obesity indices (as a qualitative
variable) and GSD

Overall, the prevalence of GSD in underweight-normal,
overweight, and obese individuals was 1.21, 1.62 and
3.32%, respectively. Overall, the incidence of GSD in-
creased with increasing BMI (P<0.001). In women, a sig-
nificant association was found (P<0.001), while in men
there was no significant association between BMI and
GSD (P=0.477). In terms of WHR, the overall prevalence
of GSD was significantly higher in obese people than in
non-obese people (21.2% vs. 0.97 %, P=0.004). In terms
of WHIR, the overall prevalence of GSD was significant-
ly higher in people with WHtR>0.5 than in people with
WHIR <0.5 (20.2% vs. 0.85, P=0.003).

Association between obesity indices (as a quantitative
variable) and GSD

In the unadjusted model, the odds of GSD increased
with increasing BMI in all participants (OR=1.08, 95%
CL, 1.06%, 1.10%), such that for every one-unit increase
in participants’ BMI, the odds of having GSD increased
by 8%. This association remained significant after adjust-
ment for some demographic variables (OR=1.05, 95%
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CI, 1.03%, 1.08%). In women, a statistically significant
association was observed between BMI and GSD in uni-
variate (OR=1.06, 95% CI, 1.03%, 1.09%) and multivari-
ate (OR=1.06, 95% CI, 1.03%, 1.08%) analyses. In men,
there were no significant associations between BMI and
GSD in univariate or multivariate analyses (P>0.05).

The power of obesity indices in predicting GSD

Overall, the AUC was 0.630 (95% CI, 0.621%,
0.639%), 0.598 (95% CI, 0.589%, 0.608%) and 0.672
(95% C1, 0.663%, 0.681%) for BMI, WHR and WHtR
indices, respectively. The cut-off point based on Youden’s
J index for BMI was 29.48 (sensitivity: 57.6 and speci-
ficity: 63.7); for WHR was 0.96 (sensitivity: 67.3 and
specificity: 51.3); and for WHtR was 0.61 (sensitivity:
76 and specificity: 51.7). According to the method pro-
posed by DeLong et al., the power of WHtR in predicting
GSD was significantly higher than that of BMI and WHR
(P<0.001).

Conclusion

According to the results of this study, obese people
showed the highest prevalence of GSD and the risk of
developing GSD increased with increasing BMI, WHR,
and WHIR, which indicates the impact of weight gain
and obesity on the risk of developing physical and health
problems. The power of WHtR was shown to be higher
than that of BMI and WHR for predicting the risk of de-
veloping GSD. These results suggest that maintaining a
healthy weight and controlling overweight and obesity
can help prevent physical and health problems associated
with GSD. However, to more accurately assess the impact
of BMIL, WHR, and WHtR on physical and health prob-
lems, further research is needed to examine other factors
associated with these problems.
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