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Introduction

Gastroesophageal reflux disease (GERD) is a digestive disorder
affecting the lower esophageal sphincter and the stomach which can
cause the reflux of stomach acid to the esophagus causing a burning
sensation !'l, Due to the symptoms of GERD, patients can suffer to
do their daily routine, enjoy their time, have a good night's sleep, and
complete the tasks they are expected to do I,

The prevalence of GERD worldwide was recorded to be the
highest in North America (18.1%-27.8%), and the lowest was
recorded in East Asia (2.5%-7.8%). When it comes to the Middle
East, the prevalence recorded was 11.6% !!l. The prevalence
recorded in Saudi Arabia ranged between 15% to 45.4% which is a
close estimate of the prevalence of GERD in Oman due to similar
cultural and food habits I,

The most common modifiable risk factors of GERD are
increased body mass index (BMI), high alcohol consumption,
smoking, lack of regular exercise, consumption of fatty food, spicy
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food, coffee, tea, and some eating habits like large quantities of food
per meal or sleeping within one hour of eating dinner. The non-
modifiable risk factors are mainly age, gender, and genetic factors
131

The association between GERD and BMI has been
mentioned in many different studies. It was proved that people with
a BMI of 25 kg/m? or more are more susceptible to having more
severe and frequent symptoms of GERD and have a higher
possibility of developing complications of GRED such as erosive
esophagitis and Endoscopy Negative Reflux Disease (ENRD) 45,

Caffeine has also been noted to be causing reduction of
pressure and the contractility of the lower esophageal sphincter and
could cause triggering of the symptoms of GERD in some people,
also due to the acidity of the beverage itself can make the patient feel
heartburn after consuming it [°. The study of the effect of caffeine is
an important factor seen due to the high consumption of caffeine-
containing beverages among medical students as a way to maintain
a high level of attention.
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Genetic factors are playing an important role in the
development of GERD. Different studies have shown that multiple
single-nucleotide polymorphism variations in different genes are
associated with a high risk of having GERD "I,

Complications of GERD can be esophagitis or ulceration
and narrowing in the esophagus that will cause dysphagia. In the
long run, esophageal inflammation can lead to gastrointestinal
bleeding and even peptic strictures. Due to the exposure of the
esophageal tissue to gastric acids; the patient might be susceptible to
developing  Barrett's esophagus which can end with
adenocarcinoma!®l.

In this study, we are aiming to acquire more knowledge
regarding GERD symptoms in addition to the risk factors related to
this disease among medical students in Oman.

Materials and Methods

A cross sectional study was carried out in the College of Medicine
and Health Sciences (COMHS), National University, Suhar to assess
symptoms related to GERD and associated risk factors of such
problems among medical students. Data collection and analysis were
done from December 2022 to March 2023, after getting approval
from the Ethics and Biosafety Committee (EBC). The sampling
frame included all the medical students of COMHS; thus, no sample
size was calculated. Informed consent was taken from the students
and their participation deemed voluntary; data anonymity and
confidentiality were maintained.

A structured pretested questionnaire adapted from available
literature, (Gerd-Q questionnaire, Jones et al) !, was used to collect
data from all the medical students from first year to the sixth year
who gave informed consent to participate in the study. Independent
variables were the demographic characteristics of students like age,
gender, and year of study. The dependent variable was the Gerd-Q
questionnaire and risk factors for the disease. The questionnaire had
closed-ended questions on all domains in the form of none, once a
day, 2-3 times a day, and more than 3 times a day. The questionnaire
was pilot tested with a few students (10 students for each year)
before the actual data collection to verify the validity of the content,
grammar, and language used. Students who participated in the pilot
study were excluded from the actual study. Weight and height were
taken to calculate the BMI of the participants. Data were filled in by
the students in person in the college. Data entry and analysis were
done using Statistical Package for Social Sciences (SPSS) software
program, version 23.0. After data entry, thorough data filtering was
carried out; incomplete responses in 2 or more items were discarded.
The descriptive statistics was used to summarize the demographic
data and risk factors in the form of frequencies and percentages,
while mean and standard deviation was used to summarize the age
of the participants. Chi-square test was used as a test of significance.
A p-value less than 0.05 was used for statistical significance.

Table 1: Socio-demographic variables of the study participants

Results

This study involved 428 students from the College of Medicine &
Health Sciences, National university who agreed to participate, gave
informed consent and filled in the questionnaire. Out of total
responses, 417 were complete and thus were analyzed.

The data on socio-demographic variables were collected for
the participants that included age, gender, medical year and BMIL
The percentage of the male participants was 12% whereas female
participants were the majority of the sample with 88%. The mean
age of the participants was 21 years. The responses were higher in
Ist and 2nd medical years 22.7% and 24.2% respectively. The least
responses were from the year Sth medical year 5.3%, and this is due
to the poor communication with the students of this year. Most
students had a normal range of BMI (53.7%), around 19.7% were
underweight, 19.9% were overweight and 6.7% were obese, as seen
in Table 1.

The proportion of medical students with GERD symptoms
base on GERD score was 43 which represents 10.3% of the medical
students included in this study, where 6.7% had 79% likelihood of
GERD and 3.6% had 89% likelihood of GERD, as seen in Table 2.

In this study, the Most common GERD symptom was
stomach pain (59.7%) followed by nausea (55.4%), burning
sensation (47%) and regurgitation (45.6%), as seen in Table 3.

The risk factors of developing GERD symptoms were
studied the consumption of caffeine containing drinks, bad eating
habits such as sleeping within one hour of dinner, spicy food family
history of GERD, lack of regular exercise, and habit of smoking. The
most common habit among medical students was the consumption
of spicy food (91.1%), and consumption of caffeine containing
drinks (69.8%) followed by bad eating habits (58.8%). Positive
family history of GERD was found in 27.6% of students. Most of
the medical students (54%) did not report routine exercise. Only 1%
of students replied yes when asked if they were smokers, as seen in
Table 4.

The participants with high GERD score (43 students) were
analyzed for the GERD risk factors and comparison was made across
males and females. All the males had a BMI of either overweight or
obese whereas females were mostly having normal or underweight
BMI (p<0.01). Males consuming high energy drinks was higher
(57.1%) when compared to females (13.9%) and this difference was
statistically significant (p<0.05). 14.3% male students reported
smoking along with high GERD score (p<0.05). Coffee
consumption was almost a similar high-risk factor across both
genders. More females with GERD had a regular habit of
consumption of spicy food (41.7%) when compared to males
(28.6%). Similarly, more female students with high GERD score had
a positive family history of GERD (36.1%) compared to males
(14.3%). Females also reported more bad eating habits (58.3%) than
males (42.9%). However, these differences were not statistically
significant (p>0.05), as seen in Table 5.

Variables Number (417) Percentage (%)
Gender Male 50 12

Female 367 88
Medical year 15t 95 22.8

2nd 101 24.2

3rd 64 15.3

4th 72 17.3

5th 22 53

6t 63 15

WWW.ijirms.in

183



http://www.ijirms.in/

International Journal of Innovative Research in Medical Science (IJIRMS)

Body mass index Underweight 82 19.6
Healthy 224 53.7
Overweight 83 20
Obese 28 6.7
Age (years) Mean 21
Stander deviation 2.186
Range 17 to 30

Table 2: Prevalence of gastroesophageal reflux disease (GERD) symptoms base on GERD score

Classification of GERD Number (417) Percentage (%)
No likelihood of GERD 374 89.7
79% likelihood of GERD 28 6.7
89% likelihood of GERD 15 3.6
Table 3: Symptoms of gastroesophageal reflux disease
Characteristic Frequency Number (417) Percentage (%)
Burning sensation Never 221 52.99
Once / a day 117 28.05
2-3 /aday 65 15.6
>3 /aday 14 3.35
Regurgitation Never 227 544
Once / a day 135 323
2-3 /aday 47 11.3
>3 /aday 8 1.92
Stomach pain Never 168 40.3
Once / a day 154 36.9
2-3 /a day 74 17.7
>3 /aday 21 5.03
Nausea Never 186 44.6
Once / a day 130 31.17
2-3 /aday 82 19.66
>3 /aday 19 4.55
Difficulty in sleep Never 302 72.42
Once / a day 75 17.98
2-3 /aday 35 8.4
>3 /aday 5 1.2
Over counter medications Never 375 89.92
Once / a day 25 5.99
2-3 /aday 10 2.39
>3 /aday 7 1.7
Table 4: Risk factors for gastroesophageal reflux disease
Risk factors Number (417) Percentage (%)
Tea/ Coffee consumption No 126 30.2
Yes 291 69.8
Energy drinks No 196 47
Yes 221 53
Spicy food No 37 8.9
Yes 380 91.1
Bad eating habits No 172 41.24
Yes 245 58.76
Family history No 302 72.42
Yes 115 27.58
Regular exercise No 225 53.9
Yes 192 46.1
Smoking No 413 99.05
Yes 4 0.95
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Table 5: Gender profile and risk factors for students with gastroesophageal reflux disease symptoms

Variables Male (7) Female (36) p value
Number Percentage% Number Percentage%

Body mass index Not Overweight 0 0 29 80.6 0*
Overweight 7 100 7 19.4

Energy drinks No 3 42.85 31 86.1 0.01%*
Yes 4 57.15 5 139

Smoking No 6 85.7 36 100 0.022%*
Yes 1 14.3 0 0

Tea/Coffee consumption | No 2 28.6 10 27.8 0.644
Yes 5 714 26 72.2

Spicy foods No 5 71.4 21 58.3 0.419
Yes 2 28.6 15 41.7

Bad eating habits No 4 57.15 15 41.7 0.365
Yes 3 42.85 21 58.3

Family history No 6 85.7 23 63.9 0.255
Yes 1 143 13 36.1

*Significant according to Chi-square test
Discussion

Gastroesophageal reflux disease (GERD) is a digestive disorder
affecting the lower esophageal sphincter and the stomach with a lot
of risk factors and complications !'l. In this study, we were looking
for the prevalence and risk factors of GERD symptoms among
medical students at the National University of Science and
Technology using a valid GERD questionnaire (GERD Q).

For unknown reasons, the prevalence of GERD varies
globally. According to a review of the literature, GERD prevalence
in the Middle East ranged from 8 to 33% ['I. In our study, the
prevalence of GERD symptoms among medical students was 10.3%,
which was within the Middle East range. It was approximately
similar to a study done among medical students in South India where
they reported the prevalence of GERD symptoms around 14.4% 191,
In comparison to other studies, the prevalence of GERD symptoms
among medical students was 25%, 25.9% and 26.3% in studies done
in India, Saudi Arabia and Nigeria, respectively ['"13],

Based on the GERD Q score, the result of our study showed
that 10.3% of the 417 participants have a likelihood of having
GERD, and 89.7% have no likelihood of having GERD. Such a
result almost similar to Afandi et al. study, which reported that
14.8% of the 385 participants were diagnosed with GERD using the
GERD Q score ", On the contrary, the study by Atta et al. has
shown that 25.9% of 197 participants have a high likelihood of
developing GERD based on the GERD Q score /"2, Furthermore, a
study by Hemdi et al., using the same scoring system, found that out
of 365 medical students who participated in the study, 31.8% had a
high possibility of developing GERD !'3l. This variation can be
related to the sample size, sedentary life habits and diet preferences.

Our study shows that the BMI category of the female
participants with a high GERD Q score was mostly in the non-
overweight category. On the other hand, the high-scoring male
participants are either obese or overweight suggesting that the
association between BMI and GERD symptoms depends also on the
gender factor. The fact that higher BMI is associated with higher
GERD score was found also in different studies, where Atta et al
study found 50.9% of participants with positive GERD scoring have
a high BMI "2, Also, Arivan et al study reported that there is a great
association between BMI and the frequency of GERD symptoms 1],
In comparison to these studies, the study done by the University of
Nigeria's reported no correlation between BMI and GERD scoring
suggesting that the factor of race can also play a role in this

association '3,
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Regarding the results of the most common symptoms related
to GERD, our study reported abdominal pain, nausea, and burning
sensation to be the most frequent. On the other hand, the results of
the Atta et al and Arivan et al studies both reported a burning
sensation to be the most common symptom followed by
regurgitation 2161,

The risk factors that were significant in our study were BMI,
smoking, and the consumption of energy drinks. This association is
also supported by other different studies 1213161,

The limitations encountered in our study were, firstly, the
sample size was small when compared to the prevalence of the
disease, thus the analysis of data was more complicated. We cannot
reflect the prevalence of the GERD in the entire Omani population
because the study done in one medical college. Secondly, the
symptoms can be misleading for GERD in comparison with
confirmatory investigations, as we were no using upper gastro-
intestinal endoscopy to confirm the diagnosis of GERD. Also, we
did not do follow-up or investigations for those students with a high
likelihood of GERD symptoms.

Conclusion

This prevalence of GERD symptoms among medical students falls
within the range of the prevalence of the disease in the Middle East.
Our study supports the great association between BMI, energy
drinks consumption, and smoking with the occurrence of symptoms
of GERD. The most common presenting symptoms were abdominal
pain, nausea, and burning sensation. Further studies are to be
conducted for more precise identification of the prevalence among
the Omani population.

Informed Consent

A signed consent was taken by the researchers before recruitments
of the students into the study.

Ethical Approval

Ethical approval was obtained from the Ethics and Biosafety
Committee, college of Medicine and Health Sciences with reference
number NU/COMHS/EBC0040/2023.

Conflict of Interest

The authors report no conflicts of interest in this work.

185


http://www.ijirms.in/

International Journal of Innovative Research in Medical Science (IJIRMS)

Financial Support and Sponsorship
Nil.
Authors’ Contributions

Mazin Al-rudaini conceptualized the topic. All authors were
involved in data collections and literature review. Sanam Anwar
analyzed the data and wrote the results. All authors wrote the final
draft and approved the final manuscript.

References

[11  El-Serag HB, Sweet S, Winchester CC, Dent J. Update on
the epidemiology of gastro-oesophageal reflux disease: a
systematic review. Gut. 2014 Jun;63(6):871-80.

[2] Al Ghadeer HA, Alabbad ZE, AlShaikh SB et al.
Prevalence of Gastroesophageal Reflux Disease and
Associated Risk Factors in the Eastern Region, Saudi
Arabia. Cureus. 2021 Nov 15;13(11):19599.

[3] Taraszewska A. Risk factors for gastroesophageal reflux
disease symptoms related to lifestyle and diet. Rocz
Panstw Zakl Hig. 2021;72(1):21-28.

[4] Jacobson BC, Somers SC, Fuchs CS, Kelly CP, Camargo
CA Jr. Body-mass index and symptoms of
gastroesophageal reflux in women. N Engl J Med. 2006
Jun 1;354(22):2340-8.

[5] Vaishnav B, Bamanikar A, Maske P, Reddy A, Dasgupta
S. Gastroesophageal Reflux Disease and its Association
with Body Mass Index: Clinical and Endoscopic Study. J
Clin Diagn Res. 2017 Apr;11(4):0C01-OC04.

[6] Lohsiriwat S, Puengna N, Leelakusolvong S. Effect of
caffeine on lower esophageal sphincter pressure in Thai
healthy volunteers. Dis Esophagus. 2006;19(3):183-8.

[7] Argyrou A, Legaki E, Koutserimpas C et al. Risk factors
for gastroesophageal reflux disease and analysis of genetic
contributors. World J Clin Cases. 2018 Aug 16;6(8):176-
182.

[8] Clarrett DM, Hachem C. Gastroesophageal Reflux
Disease (GERD). Mo Med. 2018 May-Jun;115(3):214-
218.

[9] Jones R, Junghard O, Dent J et al. Development of the
GerdQ, a tool for the diagnosis and management of gastro-
oesophageal reflux disease in primary care. Aliment
Pharmacol Ther. 2009 Nov 15;30(10):1030-8.

[10] Karthik RC, Balaji SM, Arumugam B, Sriram RM,
Ezhilvanan M. Prevalence of gastro esophageal reflux

WWW.ijirms.in

disease among medical students in Chennai, South India.
Indian J Forensic Community Med. 2017;4(3):199-203.

[11] Sharma A, Sharma PK, Puri P. Prevalence and the risk
factors of gastro-esophageal reflux disease in medical
students. Med J Armed Forces India. 2018 Jul;74(3):250-
254.

[12] Atta MM, Sayed MH, Zayed MA et al. Gastro-
oesophageal reflux disease symptoms and associated risk
factors among medical students, Saudi Arabia. Int J Gen
Med. 2019 Aug 19;12:293-298.

[13] Nwokediuko S. Gastroesophageal Reflux Disease: A
Population Based Study. Gastroenterology Res. 2009
Jun;2(3):152-156.

[14] Afandi RA, Barakat IAMI, Alsharif RH et al. Prevalence
of Gastro-esophageal Reflux Disease and Its Risk Factors
Among Medical Students in Medina. Majmaah J Heal Sci.
2022; 10(3): 121-132.

[15] Hemdi M, Kabli A, Alhazmi K, Bakry S, Bakry S. The
Prevalence of Gastroesophageal Reflux Disease among
Health Specialist Students in Makkah, Saudi Arabia:
Prevalence of GERD among University students. SMHJ
[Internet]. 2022;2(1):1-6.

[16] Arivan R, Deepanjali S. Prevalence and risk factors of
gastro-esophageal reflux disease among undergraduate
medical students from a southern Indian medical school: a
cross-sectional study. BMC Res Notes. 2018 Jul
9;11(1):448.

Open Access This article is licensed under a
[T Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made. The images or other third-party material in this article are
included in the article’s Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons license and your intended use is
not permitted by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the copyright
holderr To view a copy of this license, wvisit
https://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

186


http://www.ijirms.in/
https://creativecommons.org/licenses/by/4.0/

