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Abstract

Background and objective: Gastroesophageal reflux disease (GERD) is a digestive complication that is
common in adults and defined by heartburn and regurgitation. Due to the increasing frequency and
problems of the disease, epidemiological features of GERD have been considered in recent years.
Therefore, we examined the factors related to GERD in different body mass index (BMI) categories.

Materials and methods: We did a cross-sectional analysis of the primary information from a population-
based cohort study of 10520 people in Guilan Province, Iran. Demographic characteristics such as age,
gender, smoking history, and alcohol consumption were collected using a self-administered questionnaire;
also, anthropometric and clinical information were surveyed. Data analyzed with SPSS version 21.0.

Results and conclusion: A total of 10520 participants were aged 35 to 70 years and included 5633
(53.55%) females and 4887 (46.45%) males. The frequency of GERD was 13.2% in the present study and
was more prevalent in people with high BMI levels. According to analysis, GERD was significantly
associated with female gender and low physical activity. Alcohol and smoke use was inversely associated
with GERD. This large population-based study indicated risk factors in people with high BMI increased
occurrence of GERD that altering these variables may reduce or prevent GERD indications must be
elucidated in controlled trials.
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1.Introduction

Gastroesophageal reflux disease (GERD) is
described in typical indications of heartburn and
acid regurgitation that are related to damage to
the esophageal mucosal [1,2]. GERD is a
common complication, influencing up to 60% of
people at some point in the year and 20%—-30% of
people at least weekly [3,4]. The prevalence of
GERD varies worldwide and is reported as 23%

in South America, 18% to 28% in North America,
12% in Australia, 2% to 7% in East Asia, 9% to
26% in Europe, and 9% to 33% in the Middle East
[1,2,5].

Inflammatory cytokines such as interleukin 1R
(IL-B) and tumor necrosing factor (TNF-a) are
helpful for the differential diagnosis of different
types of GERD [6]. An upper level of TNF-a and
IL-6 was reported in obese diabetic patients
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compared to non-obese diabetic ones that
highlighted the impact of exceeded adipose tissue
on the inflammatory process [7]. Not only in
GERD but in immunopathology status of
laryngopharyngeal reflux, the role of the immune
system’s response such as colocalization of
CD1d- with natural Killer T (NKT) cell axis is
seen [8]. Numerous risk factors have been related
to GERD, containing dietary factors, family
history, physical activity, salt intake, alcohol, and
smoking history, which is related to the patient's
lifestyle [9-11]. Age, sex, pregnancy, and
geographic differences have also been revealed to
be correlated to GERD [11].

Several investigations have shown a relationship
between increased body mass index (BMI) and
GERD symptoms [12-14]. Though, in previous
investigations, analyses were limited to over-
weight and obese subjects, using those with a
BMI > 25 kg/m?. In this regard, we attempted to
fully examine the association between BMI and
GERD by determining the relative risks among a
broader range of BMI categories and people with
and without GERD.

2. Materials and methods

2.1. Patients and study design

This cross-sectional study was derived from the
Prospective Epidemiological Research Studies of
the Iranian Adults (PERSIAN) cohort study [15],
began in 2014 in Sowmeh’ E Sara (GPS
coordinator Latitude: 37.308003 & Longitude:
49.315022), Guilan, Northern of Iran and
employed with both genders aged 35-70 years. A
total population of 10520 people were
participated, of which 4613 were from urban
areas and 5907 people were from rural areas.
Guilan cohort profile was previously published in
detail [16]. Demographic characteristics inclu-
ding age, gender, smoking history, and alcohol
consumption were surveyed. The Metabolic
Equivalent of Task (MET) was divided into three
tertiles according to low (<36.1), moderate (36.1-
42.8), and high (>42.8) activity levels in a day by
the number of hours of walking, working, exer-

cise, etc. Anthropometric indices containing
weight (kg) and height (cm) were measured. The
people were divided into groups based on BMI:
underweight (BMI <18.5 kg/m?), normal weight
(BMI = 18.5-24.99 kg/m?), overweight (BMI =
25-29.9 kg/m?), and obese (BMI >30 kg/m?). In
the medical field, face-to-face interviews and
established questionnaires were carried out to
record data.

Written consent was taken after informing the
purpose and importance of the study to each
participant. To ensure the confidentiality of parti-
cipants' information, codes were used whereby
name and any identifier of the participant was not
written on the questionnaire. This study was
approved by ethics committees at Ministry of
Health and Medical Education, Digestive Dise-
ases Research Institute (Tehran University of
Medical Sciences), and also Guilan University of
Medical Sciences (P/3/132/215).

2.2. Statistical analysis

In this study, categorical variables were reported
as numbers and percentages. Statistical analysis
was performed using SPSS for Windows version
21.0 (SPSS Inc., Chicago, IL, USA) and the
significance level was set at 0.05.

3. Results and discussion

The features of participants with GERD and those
without GERD are presented in Table 1. A total
of 10520 participants were between 35 to 70
years old and contained 5633 (53.55%) women
and 4887 (46.45%) men. Most of the participants
3513 (33.39%) had high physical activity. The
frequency of current daily smoking was drama-
tically higher in men than in women (32.9% vs.
0.4%). The prevalence of smoking and alcohol
consumption among people with GERD were
1395 (12.0%) and 2584 (12.3%), respectively. A
total number of 1385 (13.2%) patients have
GERD. Among people with GERD, the majority
(553; 39.92%) had BMI between 25-30. About
520 (37.54%) of people with GERD were in the
age group of 45-55 years old; in which 39.42%
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were in the 25-30 category of BMI. No statistical
relationship (P<0.784) was seen between age and
GERD. Women had a higher rate of GERD (834;
60.21%) and the majority of them (48.2%) were
seen in BMI >30 categories (P<0.001). A high
proportion of participants with GERD (501;
36.17%) had low physical activity and 40.5% of
them had higher BMI>30 (P<0.001). Alcohol
consumption and cigarette smoking have an
inverse association with GERD among people
(P<0.001).

This descriptive and analytical cross-sectional
study evaluated the prevalence and risk factors
for GERD in different BMI categories. GERD is
accepted worldwide as a main health problem in
adults, with an important effect on the health,
economic, and health-related quality-of-life
implications for patients. In our study, the
prevalence of GERD in PGCS was 13.2%, which
is considered relatively high. Numerous epide-
miological investigations have been performed in
Iran and other nations to define the frequency of
GERD, but the reports show interesting variety.
This diversity is the result of different definitions,
genetic diversity, as well as various environ-
mental factors such as diet and nutrition. The
frequency of GERD in the Iranian population is
stated from a least of 2.8% [17] to a greatest of
58.5% in the Pars cohort study [18]. Based on the
better methodology, a representative prevalence
rate of 20% was estimated in a big cohort study
with 50,000 participants in the North of Iran [19]
and in Fasa cohort studies, the prevalence of
GERD was respectively 58.50% and 16.9% [20].
Regarding unmodifiable risk factors, we found a
higher incidence of GERD in the 45-55-year-old
group, but this association was not statistically
significant. Likewise, this was investigated by
Murray et al., among Southwest England people
in a wide range of age groups (20-59 years) which
revealed the same association [21]. In contrast to
these results, numerous investigations have
revealed a relationship between age and GERD,
either as a linear relationship [22,23], or it is a

peak followed by a modest decline [24-26].
Moreover, the female gender with high BMI
represented a remarkably higher prevalence of
GERD. This same trend was reported in a large
cohort of women. This association extended
across all BMI categories, suggesting that GERD
risk increases with BMI in both normal and obese
individuals [14]. As reported in some studies
GERD is more common in females, but most
studies have not shown an association [27].

This present study found that a low prevalence of
physical activity was related to a higher incidence
of GERD in obese people, and such a relationship
was consistent with normal-weight or overweight
individuals in the moderate and high physical
activity categories. While dynamic exercise has
been related to GERD [28], intermediate physical
activity may be inversely associated with GERD
indications in people [29,30], or only in obese
individuals [13]. In our study, the association
between physical activity and the incidence of
GERD was varied. These contradictory consequ-
ences may be associated with differences in how
physical activity was defined and assessed bet-
ween studies. In addition, clinical studies have
shown that active diaphragmatic exercise through
respiratory exercise reduces symptoms of GERD
[31]. So, various kinds of exercise and physical
activity may have various influences on GERD,
dependent on how they affect various parts of the
body. This requires more longitudinal investi-
gations using standard measurement techniques.
Other studies showed that the consumption of
alcohol and smoking aggravates GERD [32,33],
while in study of Murray et al. smoking was
associated with incidence and severity of heart-
burn and acid reflux. Light and moderate alcohol
consumption (less than 20 units per week)
seemed to be controversially associated with
incidence and severity of these symptoms,
whereas coffee consumption was only controver-
sially associated with worsen symptoms [21].
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Table 1- Characteristics of the participants with and without GERD

GERD No-GERD
Total n (%) p_value Total n (%) p-value
Variables (n) BMI (kg/m?) (n) BMI (kg/m?)
<185 Normal 25-30 > 30 <185 Normal 25-30 > 30
35-45 394 5 88 168 133 2745 40 682 1097 926
(1.3%) (22.3%) (42.6%)  (33.8%) (1.5%) (24.8%)  (40.0%) (33.7%)
Age (year) 45-55 520 4 125 205 186 <0.784 3334 38 838 1340 1118
(0.8%) (24.0%) (39.4%) (35.8%) (1.1%) (25.1%) (40.2%) (33.5%) <0.001
95< 471 3 117 180 171 3056 51 896 1207 902
(0.6%) (24.8%) (38.2%)  (36.3%) (1.7%) (29.3%)  (39.5%) (29.5%)
Gender Male 551 12 206 245 88 4336 98 1688 1850 700
(2.2%) (37.4%) (445%) (16.0%) <0.001 (2.3%) (38.9%) (42.7%) (16.1%)
Female 834 0 124 308 402 4799 31 728 1794 2246 <0.001
(0.0%) (14.9%) (36.9%)  (48.2%) (0.6%) (15.2%)  (37.4%) (46.8%)
Low 501 3 97 198 203 3001 35 636 1188 1142
Physical (0.6%) (19.4%) (39.5%) (40.5%) <0.001 (1.2%) (21.2%)  (39.6%) (38.1%)
activity Moderate 467 2 98 194 173 3038 33 719 1225 1061 <0.001
(0.4%) (21.0%) (41.5%) (37.0% (1.1%) (23.7%)  (40.3%) (34.9%)
High 417 7 135 161 114 3096 61 1061 1231 743
(1.7%) (32.4%) (38.6%) (27.3%) (2.0%) (34.3%)  (39.8%) (24.0%)
Alcohol Yes 172 6 59 68 39 <0.001 1223 62 517 405 239
consumption (3.5%) (34.3%) (39.5%) (22.7%) : (5.1%) (42.3%) (33.1%) (19.5%) <0.001
No 1213 6 271 485 451 7910 67 1899 3239 2705
(05%) (22.3%) (40.0%)  (37.2%) (0.8%) (24.0%)  (40.9%) (34.2%)
Yes 309 7 108 140 54 2275 76 982 877 340
Cigarette (2.3%) (35.0%) (45.3%) (17.5%) <0.001 (3.3%) (43.2%)  (385%) (14.9%)
smoking No 1076 5 222 413 436 6860 53 1434 2767 2606 <0.001
(0.5%) (20.6%) (38.4%)  (40.5%) (0.8%) (20.9%)  (40.3%) (38.0%)

Human, Health and Halal Metrics; 2023: 4(1)

10



Gastroesophageal reflux and BMI in adults

Hojati & Mansour-Ghanaei

PCS results also showed a reverse relationship
between tobacco products and GERD symptoms,
possibly associated with increased salivation and
recurrent swallowing, similar to chewing gum
[19,34,35], it could alleviate esophageal acid
exposure. In our study, GERD was lower in those
consuming alcohol and smoking, these people
were among the overweight and obese groups.
The prior studies have led to the claim that being
overweight and obese are risk factors for GERD
symptoms [12,36].

Our study extends these findings; in particular,
the risk of GERD seems to be directly related to
BMI unrelatedly to whether or not to smoke or
drink alcohol. This suggests that weight gain,
even in people who do not consume alcohol or
smoke, can lead to the development or worsening
of GERD. This study has some powerful
advantages including sample size and stratified
analysis for BMI categories. We had some
limitations in the present study. The cross-
sectional nature of this study could not exclude
the possibility of reverse causality to explain the
results. Another limitation was the use of
guestionnaires to define GERD. Additionally,
underprivileged people may have a lower rate of
physician referral, which may result in lower
rates of GERD diagnosis. This problem may lead
to increased information distortion.

4. Conclusion

Our findings suggest that patients with GERD
had higher levels of BMI. Alcohol consumption
and smoking had an inverse association with
GERD, which requires further investigation.
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