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1. Introduction 

Gastroesophageal reflux disease (GERD) is 

considered a common, chronic digestive disease in the 

United States and Europe.1 In the past few decades, 

the prevalence of GERD has continued to increase 

steadily in Asian countries.2 A systematic review study 

showed a variation in its prevalence, 18.1-27.8% 

(North America), 8.8-25.9% (Europe), 2.5-7.8% (East 

Asia), 8.7-33.1% (Middle East), 11.6% (Australia), and 

23% (South America).1  

Overweight and obesity are terms used to define 

excessive body fat deposits that cause negative health 

impacts.2 Just like GERD, the incidence of overweight 

and obesity continues to increase continuously. 

Surveys from 2007 to 2018 in Indonesia showed an 

increase in the prevalence of overweight in adults aged 

more than 18 years from 8.6% to 13.6%, while the 

prevalence of obesity increased from 10.5% to 21.8%.3  

Epidemiological studies in various countries show 

a rapid increase in the incidence of both diseases 

globally. An association between the increasing 

prevalence of both obesity and GERD has also been 

hypothesized. Most studies focusing on the 

association between obesity and GERD have revealed 
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A B S T R A C T  

The prevalence of gastroesophageal reflux disease (GERD) has continued to 

increase in Asian countries in recent decades. Many studies have revealed 
that obesity in general or abdominal obesity causes a significant increase in 

the risk of GERD symptoms. This study aimed to determine the relationship 
between body mass index (BMI) and waist circumference with the incidence 

of GERD in the adult population of Palembang city. This study was 
observational research with a cross-sectional design. The population was all 

adults (≥20 years) of Palembang. The number of samples was 400 people. 
Data were taken from a self-completed questionnaire, distributed through 

social media, then analyzed using logistic regression analysis. Among 400 
subjects in the study,  there were  81  subjects (20.3%) diagnosed with 

GERD, 43 subjects (10.8%) were overweight, 79 subjects (19.8%) were obese, 
and 160 subjects(40%) had abdominal obesity. There was a significant 

relationship between obesity and diagnosis of GERD (p=0,001; OR =2,799; 
CI 95%  =  1,545-5,069). In contrast, there was no significant relationship 

between being overweight and diagnosis of GERD. There was also no 
significant relationship between abdominal obesity and diagnosis of GERD. 

Obesity has a significant association with the diagnosis of GERD, but the 
absence of an association between overweight and diagnosis of GERD  

implies  that increased BMI is not an independent  risk factor  in diagnosis 

of GERD. 

Natural Sciences Engineering &  
Technology Journal (NASET Journal) 

Journal Homepage: https://nasetjournal.com/index.php/nasetjournal 

mailto:aurelft@gmail.com
https://doi.org/10.37275/nasetjournal.v2i1.14
https://nasetjournal.com/index.php/nasetjournal


58 
 

that obesity can lead to a significantly increased risk 

of GERD symptoms.4,5 Considering the association 

between the increased prevalence of GERD, both in 

terms of symptoms and complications such as erosive 

esophagitis, Barrett's esophagus, esophageal 

adenocarcinoma, and obesity, further studies on the 

association between these two conditions are needed. 

Epidemiological trends observed from studies of 

obesity and GERD have led to speculation about 

possible mechanical changes occurring in the upper 

gastrointestinal tract that may play a role in the 

association of these two variables.6 Individuals with 

obesity can experience extrinsic gastric compression 

by surrounding fatty tissue, causing increased 

intragastric pressure which then causes relaxation of 

the LES, as well as increased stress and anatomic 

disruption of the gastroesophageal junction. This 

anatomic disruption can then lead to a hiatal hernia. 

Support for this hypothesis is still low in 

epidemiological studies.2 

Many studies have examined the relationship 

between GERD with obesity and abdominal obesity.2,7 

However, until now, the data generated is still very 

varied. More research is needed to examine the 

relationship between variables to ascertain the nature 

of the relationship. This study aimed to determine the 

relationship between body mass index (BMI) and waist 

circumference with the incidence of GERD in the adult 

population of Palembang city. 

 

2. Methods 

The research conducted is an analytic 

observational study with a cross-sectional study 

design. Data were collected by consecutive sampling 

totaling 400 data from residents of Palembang city 

through the distribution of a self-completed 

questionnaire via Google form, collected from October 

to November 2020. Male and female subjects aged 20 

years and over who were domiciled in Palembang at 

the time of the study were included, while subjects 

who were pregnant or had masses in the abdominal or 

pelvic cavity were excluded. This study has received 

approval from the ethical committee of the  Faculty of 

Medicine, Universitas Sriwijaya, with protocol number 

035-2020. 

The dependent variable in this study was the 

diagnosis of GERD, which was established through the 

gastroesophageal reflux disease questionnaire (GERD-

Q), which is a simple validated communication tool 

developed to identify and treat GERD patients, with a 

positive predictive value of 92% for GERD. The 

questionnaire included questions for GERD symptoms 

(diagnosis) and disease impact, including questions 

about reflux symptoms, sleep disturbances, and use 

of over-the-counter medications.8 

The independent variables of the study were body 

mass index and waist circumference taken by 

anthropometric measurements by the subject, which 

the subject then filled into the self-completed 

questionnaire that was distributed. Subjects will fill in 

their weight and height on the questionnaire, and the 

BMI is then calculated by calculating weight (kg) 

divided by the square of body height (m2). Subjects 

were also directed to measure waist circumference 

with a tape measure at the approximate midpoint 

between the lower border of the last palpable rib and 

the top of the iliac crest, about 1cm above the 

umbilicus measured horizontally in cm. 

The data obtained will be processed and analyzed 

using the SPSS 26.0 for windows program. The 

statistical analysis used was binary logistic regression 

analysis with GERD-Q score as the nominal dependent 

variable and BMI and waist circumference as 

independent nominal variables with adjustments for 

other variables such as gender, age, alcohol history, 

smoking history, history of consumption of caffeine 

products, such as coffee and tea, history of NSAID 

consumption and duration of NSAID consumption was 

considered to influence statistical analysis. 

 

3. Results and Discussion 

Of the 400 subjects, the female gender represents 

56.8% of the research subjects. The majority were in 

the age group of 20-29 years (65.8%). As many as 40% 

of subjects had abdominal obesity, the majority of 

subjects had normal weight with a percentage of 
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61.3%, subjects with excess body weight had a 

percentage of 10.8% (n = 43) and subjects who were 

overweight had obesity with a percentage of 19.8% 

(n=79). The majority of research subjects did not 

consume alcohol (n=344, 86%). Consumption of 

caffeine products appears to be relatively evenly 

distributed, with the highest frequency of 

consumption 0-1 times/week (n=91, 22.8%). The 

majority of subjects did not use NSAIDs (76.8%). 

Subjects who took NSAIDs 1-3 times/week 

represented 21.3% (n=93) of the total respondents, 

and of the 93 respondents who took NSAIDs, 68 

respondents (17.3% of the total respondents) took 

NSAIDs with a duration of <5 years. 

The results of the research conducted found that 

the respondents who were diagnosed with GERD from 

400 respondents amounted to 81 people (20.3%). 

These results are close to the prevalence of GERD 

sufferers in North America (18.1-27.8%), Europe (8.8-

25.9%), and South America (23%).8-10 The same study, 

as well as several other studies, showed a lower 

prevalence, such as in East Asia (2.5-7.8%), Australia 

(11.6%), Singapore (10.5 ± 2.0%), and Israel (12.5%).5-

7 There are also differences in studies in Saudi Arabia, 

with a prevalence of 28.7%.8 When the multivariate 

analysis was performed for each classification of BMI 

and waist circumference, a statistically significant 

relationship was found between body mass index and 

GERD, especially for the reference category (BMI < 

25.00) and obesity (BMI > 27.00). There was no 

statistically significant relationship between being 

overweight (BMI 25.00-27.00) and GERD. However, 

this study observed a higher percentage of overweight 

subjects (PR=1.056) and obese subjects (PR=2.645) 

who were diagnosed with GERD  compared to those 

with normal weight (BMI<25.00). 

Of the eight variables tested (gender, age group, 

BMI classification, abdominal obesity, frequency of 

alcohol consumption, frequency of caffeine 

consumption, frequency of NSAID consumption, and 

duration of NSAID consumption), there are two 

variables that have a significant relationship with the 

incidence of GERD (predictor factor), namely age group 

and BMI classification. The age group had a p-value = 

0.000 (P<0.05), and the BMI classification had a p-

value of 0.00, indicating that each variable had a 

significant partial effect on the diagnosis of GERD. 

When the multivariate analysis was performed, the 

adjusted p-value showed a statistically significant 

relationship between BMI and GERD (p = 0.021) and 

the age group with GERD (p=0.000). Other variables, 

namely gender, abdominal obesity, frequency of 

alcohol consumption, frequency of caffeine 

consumption, frequency of NSAID consumption, and 

duration of NSAID consumption, did not show a 

statistically significant relationship with the diagnosis 

of GERD. The categorical covariates of body mass 

index and age group variables were then defined. 

In the body mass index variable, a statistically 

significant relationship was between obesity and 

GERD with an increased risk of 2.799 times (95% 

CI:1.545-5.609, p=0.001) compared to subjects with 

normal weight (BMI < 25.00). This study not only 

observed an increase in the incidence of GERD in the 

age group of 40-49 years (estimated OR=3.723, 95% 

CI: 1.804-7.681), 50-59 years (estimated OR=3.782, 

95% CI: 1.886-7.587) and 60 years (estimated 

OR=9.180, 95% CI: 2.435-34.605) compared to the age 

group 20-29 years, but also increased risk (estimated 

OR) from the age group 40-49 years to the age group 

60 years. The age group of 30-39 years did not show a 

significant value (p = 0.234). The absence of this 

statistical relationship suggests that an increase in 

body mass index may not be an independent risk 

factor for the diagnosis of GERD and that there are 

other factors that contribute to an increase in the 

diagnosis of GERD in obese individuals.11-13 The same 

observation was seen in the relationship between 

abdominal obesity and the diagnosis of GERD. 

The results of multivariate analysis using logistic 

regression resulted in an adjusted p-value that did not 

show a significant relationship with abdominal obesity 

as a predictor of GERD incidence with an estimated 

OR=1.123. These results indicate that abdominal 

obesity does not significantly increase the risk of 

GERD incidence compared to those who do not have 
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abdominal obesity. Similar results were also observed 

from the relationship between overweight and GERD 

diagnosis, with an estimated OR = 0.993 (95% CI: 

0.414-2.384, p =0.988). These results indicate that 

being overweight does not have a significant or 

significant relationship with GERD. Being overweight 

did not significantly increase the risk of GERD 

incidence compared to subjects who were not 

overweight. Interestingly, these results showed that 

overweight subjects (BMI 25.00-27.00) showed no 

association with GERD, compared to subjects in the 

normal weight group, while obese (BMI >27.00) 

showed significant association with GERD with the 

diagnosis of GERD (p value=0.001, estimated 

OR=2.799, 95% CI: 1.545-5.069). The absence of a 

statistical relationship between overweight and GERD 

suggests that an increase in body mass index may not 

be an independent risk factor for the diagnosis of 

GERD and that other predictors may play a role in the 

increased diagnosis of GERD in obese subjects. 

Until now, there is still a conflicting theory 

regarding the relationship of obesity, as measured by 

body mass index and waist circumference, with the 

pathophysiology of GERD, with various relevant 

previous studies showing varying results.14,15 

Epidemiological trends observed from a study of 

obesity and GERD raised the hypothesis about 

possible mechanical changes occurring in the upper 

gastrointestinal tract that might play a role in the 

association of these two variables. Individuals with 

obesity can experience extrinsic gastric compression 

by surrounding fatty tissue, causing increased 

intragastric pressure, which then causes relaxation of 

the LES, as well as increased stress and anatomic 

disruption of the gastroesophageal junction. This 

anatomic disruption can then lead to a hiatal hernia. 

Support for this hypothesis is still low in 

epidemiological studies.5 

The findings of this study add to the growing 

literature regarding the association between BMI and 

GERD. Many studies have examined the relationship 

between GERD with obesity and abdominal obesity.15-

17 However, until now, the data generated is still very 

varied. There are research studies that fail to identify 

an association between GERD and obesity. One study 

showed no difference in esophageal pH compared with 

normal-weight subjects.16 Similarly, another study 

found no improvement in reflux symptoms after weight 

reduction.17 

 

4. Conclusion 

Although obesity has a significant relationship with 

the incidence of GERD, the absence of an association 

between being overweight and a diagnosis of GERD 

implies that an increase in body mass index is not an 

independent risk factor for a diagnosis of GERD. There 

are other predictors that play a role in an increase in 

the diagnosis of GERD in obese subjects. 

 

5. References 

1. Nomura M, Tashiro N, Watanabe T, Hirata A, 

Abe I, Okabe T, et al. Association of symptoms 

of gastroesophageal reflux with metabolic 

syndrome parameters in patients with 

endocrine disease. ISRN gastroenterology, 

2014, 863206. 

2. Emerenziani S, Rescio MP, Guarino MP, Cicala 

M. Gastro-esophageal reflux disease and 

obesity, where is the link? World Journal of 

Gastroenterology. 2013; 19(39): 6536–9. 

3. Ministry of Health of the Republic of Indonesia 

Key results of Riskesdas 2018. 2018. 

4. El-Serag H. The association between obesity 

and GERD: a review of the epidemiological 

evidence. Digestive Diseases and Sciences. 

2008; 53(9): 2307–12.  

5. Jonasson C, Wernersson B, Hoff DA, Hatlebakk, 

JG. Validation of the GERD-Q questionnaire for 

the diagnosis of gastro-oesophageal reflux 

disease. Alimentary Pharmacology & 

Therapeutics. 2013; 37(5): 564–72. 

6. Jung HK. Epidemiology of gastroesophageal 

reflux disease in Asia: a systematic review. 

Journal of Neurogastroenterology and Motility. 

2011; 17(1): 14–27.  

 



61 
 

7. Moshkowitz M, Horowitz N, Halpern Z, Santo E. 

Gastroesophageal reflux disease symptoms: 

prevalence, sociodemographics and treatment 

patterns in the adult Israeli population. World 

Journal of Gastroenterology. 2011; 17(10): 

1332–5.  

8. Syam AF. Gastroesophageal reflux disease 

questionnaire (GerdQ) is an easy and useful tool 

for assessing GERD. The Indonesian Journal of 

Gastroenterology, Hepatology, and Digestive 

Endoscopy. 2015; 16(3): 141–2.  

9. Yamasaki T, Hemond C, Eisa M, Ganocy S, Fass 

R. The changing epidemiology of 

gastroesophageal reflux disease: Are patients 

getting younger?. Journal of 

Neurogastroenterology and Motility. 2018; 

24(4): 559–69. 

10. Alsuwat OB, Alzahrani AA, Alzhrani MA, 

Alkhathami AM, Mahfouz M. Prevalence of 

gastroesophageal reflux disease in Saudi 

Arabia. Journal of Clinical Medicine Research. 

2018; 10(3): 221-5. 

11. Lagergren J, Bergström R, Nyrén O. No relation 

between body mass and gastro-oesophageal 

reflux symptoms in a Swedish population based 

study. Gut. 2000; 47(1): 26–29. 

12. Cremonini F, Locke GR, Schleck CD, 

Zinsmeister AR, Talley, N. J. Relationship 

between upper gastrointestinal symptoms and 

changes in body weight in a population-based 

cohort. Neurogastroenterology and Motility: The 

Official Journal of the European 

Gastrointestinal Motility Society. 2006; 18(11): 

987–94. 

13. Hampel H, Abraham NS, El-Serag HB. Meta-

analysis: obesity and the risk for 

gastroesophageal reflux disease and its 

complications. Annals of Internal Medicine. 

2005; 143(3): 199–211. 

14. El-Serag HB, Graham DY, Satia, JA, Rabeneck 

L. Obesity is an independent risk factor for 

GERD symptoms and erosive esophagitis. 

American Journal of Gastroenterology. 2005; 

100(6): 1243–50. 

15. Lundell L, Ruth M, Sandberg N, Bove- Nielsen 

M. Does massive obesity promote abnormal 

gastroesophageal reflux?. Digestive Diseases 

and Sciences. 1995; 40(8), 1632–5.  

16. Kjellin A, Ramel S, Rössner S, Thor K. 

Gastroesophageal reflux in obese patients is not 

reduced by weight reduction. Scandinavian 

Journal of Gastroenterology, 1996; 31(11): 

1047–51.  

17. Lagergren J, Bergström R, Nyrén O. No relation 

between body mass and gastro-oesophageal 

reflux symptoms in a Swedish population based 

study. Gut. 2000; 47(1): 26–9.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


