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Purpose: Gastroesophageal reflux disease (GERD) is a highly prevalent gastrointestinal 
disorder with modifiable risk factors and it is associated with considerable health and 
economic burden. The current study was conducted to assess the frequency and risk factors 
related to GERD in the previously unstudied population of Southern Punjab, Pakistan.
Methods: A cross-sectional study was conducted for assessing the frequency and risk 
factors of GERD by using a self-administered questionnaire. The gastroesophageal reflux 
disease questionnaire (GerdQ) was utilized to detect the presence of the disease.
Results: The study included 308 participants; among them, 55.2% were female and 44.8% 
were male. The participants diagnosed with GERD (GerdQ score ≥8) were 26.6%. The 
various risk factors like higher BMI, past disease and smoking history, frequent use of 
NSAIDs, soft drinks, pickles, and spicy foods were significantly associated with GERD.
Conclusion: The present study showed that GERD is prevalent in Southern Punjab and is 
associated with various modifiable risk factors. The ascendance of GERD can be prevented 
by public health education and awareness campaigns.
Keywords: gastroesophageal reflux, GERD, risk factors, Southern Punjab

Introduction
Gastroesophageal reflux disease (GERD) is the most commonly reported disorder 
of the upper part of the gastrointestinal tract (GIT) and it is defined as a condition, 
which develops when the acid reflux from the stomach occurs into the esophagus 
and causes troublesome symptoms.1,2 Heartburn and regurgitation are the most 
common symptoms of GERD.3 These symptoms can potentially affect the quality 
of life of patients.4 If left untreated, GERD may cause serious complications, 
morbidities, and economic burdens that may further necessitate lifestyle modifica
tions, long-term management regimens, and surgical interventions.5 Moreover, 
Barrett’s esophagus, esophageal stricture, and esophageal adenocarcinoma are the 
serious complications associated with GERD.6

GERD has multifactorial pathophysiology that involves gastroesophageal 
junction.7 The clinical picture and pathology of GERD are mainly induced by the 
following factors that include increased pressure and compliance on the junction, 
leading to pathological regurgitation of stomach acidic content.8 In addition to that, 
various genetic and environmental risk factors are reported likely to be associated 
with the development of disease. The different lifestyle factors like consumption of 
soft drinks, coffee/tea, and alcohol, smoking, body mass index (BMI), usage of 
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nonsteroidal anti-inflammatory drugs (NSAIDs), and 
sleeping position are also considered to be associated 
with GERD.9

GERD has an estimated high prevalence globally with 
a wide range of variability among different populations 
because of differences in the risk factors. The worldwide 
prevalence of GERD reported in the recently published meta- 
analysis that analyzed 96 studies from 37 countries around 
the globe was 13.98%.9 The prevalence rate of GERD was 
high among the western world, ie, North America (19.55%) 
and Europe (14.12%) as compared to Asia (12.92%), while 
in Asia prevalence rate also varied, as it was highest in Iran 
(18.43%) and lowest in China (4.16%).9

The prevalence of GERD was 22.2% to 24.0% as 
reported by a few hospital-based studies in Pakistan.10–12 

Due to limited data availability, a recently published glo
bal review did not provide the prevalence of GERD in 
Pakistan.9 No reported data regarding the prevalence of 
GERD was available from Southern Punjab, which is 52% 
of the total area of province Punjab with 34.7 
M population.13 Therefore, if a study is conducted in 
Pakistan that can assess the frequency and risk factors 
associated with GERD it would have many implications.

The present study was conducted to investigate the 
frequency of GERD and its associated risk factors in 
Southern Punjab, Pakistan.

Materials and Methods
Study Design and Population
A cross-sectional study was conducted by using a self- 
administered, structured questionnaire at the Tehsil 
Headquarter (THQ) Hospital, Kot Addu, Southern Punjab. 
All the patients visiting the outpatient department from 
November 2019 to May 2020 were recruited for the study. 
The patients having age ≥10 years old with GIT symptoms, 
who were willing to participate, were included in the study. 
The individuals having any comorbidity, unable to under
stand the questionnaire, or who had not completed the ques
tionnaire were excluded. A sample size of 280 participants 
was calculated by using Daniel’s formula14 based on the 
previously reported prevalence of GERD in Pakistan10 with 
the precision of ±5% and a confidence interval of 95%.

Data Collection and Questionnaire
To achieve the required sample size, the simple convenient 
sampling technique was utilized to collect data from 
patients with GIT symptoms who agreed to participate. 

The data was collected by using a self-administered ques
tionnaire under the supervision of a trained data collectors’ 
team. First, participants were provided with a brief intro
duction to the study and guidelines regarding filling out 
the questionnaire. Participants who felt difficulty in filling 
the questionnaire were assisted.

The questionnaire is comprised of three parts detailed in 
Supplementary Table S1. The first part consisted of questions 
about demographic data of patients, the second part was 
about the lifestyle and risk factors for the development of 
GERD and the third part was a diagnostic tool for GERD i.e., 
gastroesophageal reflux disease questionnaire (GerdQ). The 
GerdQ has 65% sensitivity and 71% specificity for the diag
nosis of GERD.15 The participants having a GerdQ score of 
≥8 were considered to have the disease.

Ethical Approval
The written informed consent was received from each 
participant or from the parent or the legal guardian of the 
participant under the age of 18 years before the adminis
tration of the questionnaire. The study was conducted in 
accordance with the Declaration of Helsinki. The current 
study was approved by the ethics committee of the 
Department of Pharmacy Practice, Faculty of Pharmacy, 
Bahauddin Zakariya University Multan, Pakistan against 
reference number Acad/PRAC/18-20/06.

Statistical Analysis
The descriptive and inferential analysis was performed by 
utilizing a statistical package for the social sciences (SPSS) 
version 21.0 (IBM SPSS Statistics, New York, USA). The 
frequencies and percentages were used to present the cate
gorical variables in descriptive analysis. While the associa
tion of lifestyle factors and risk factors with the presence or 
absence of GERD was analyzed by using the Chi-square (χ2) 
test or Fisher’s exact test as per need. To identify the possible 
predictors of GERD, univariate logistic regression analysis 
was performed. The odds ratios (ORs) with 95% confidence 
interval (CI) were used to express the results of the regression 
analysis. The significantly associated variables from the χ2 

test were only included in the regression analysis. An alpha 
value of <0.05 was considered statistically significant.

Results
Sociodemographic Characteristics
A total of 489 questionnaires were distributed among the 
individuals who agreed to participate, out of which only 
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315 questionnaires were collected back and lead to 
a response rate of 64.4%. Seven questionnaires were 
excluded from the final analysis due to doubling in the 
GerdQ part of the questionnaire. Out of 308 participants, 
170 (55.2%) were female while among them 188 (61.0%) 
had ages ranging from 30 to 39 years. More than half of 
the participants (59.7%) were living in urban areas and the 
majority (46.8%) had a university degree. The sociodemo
graphic characteristics of the participants are presented in 
Table 1.

Frequency of Gastroesophageal Reflux 
Disease
The participants were diagnosed with GERD based on the 
GerdQ score of ≥8. Among the 308 participants, 82 
(26.6%) were diagnosed with symptomatic GERD while 
226 (73.4%) had a GerdQ score of less than eight. The 
participants with GERD had statistically significant differ
ences in sociodemographic characteristics (gender, living 
place, and social life) except age and education level as 
compared to those without GERD.

Risk Factors and Lifestyle Characteristics 
Related to GERD
The researcher team calculated the body mass index (BMI) 
of the participants that were categorized as normal weight 

(18.5–24.9 kg/m2), overweight (25–29.9 kg/m2), and obese 
(≥30 kg/m2). Out of 308 participants, 77 (25.1%) were 
normal weight, while 171 (55.7%) and 59 (19.2%) were 
overweight and obese, respectively. There was 
a significant difference (p=0.008) between GERD- 
diagnosed individuals across BMI groups. The history of 
GIT disease was also significantly associated (p<0.001) 
with the presence or absence of GERD. The details of 
the difference between GERD and No GERD patients 
across different risk factors and lifestyle characteristics 
are presented in Table 2.

There were significant differences in the majority of 
lifestyle factors (i.e., smoking history, chew pan masala, 
frequently use NSAIDs, frequently use soft drinks, fre
quently eat pickles, or frequently eat spicy meals) of 
GERD and no GERD participants. Among the GERD 
participants, the majority consume soft drinks (61.0%) 
and ate spicy meals (59.8%) frequently.

The Predictors Associated with GERD
The variables having a significant difference between the 
GERD and No GERD participants were selected for logis
tic regression analysis to assess the potential predictors. 
The selected variables were statistically significant predic
tors of GERD as shown in Table 3. The male participants 
were 1.73 times more prone to GERD as compared to 

Table 1 Socio-Demographic Characteristics of the Study Participants

Characteristics Total (N=308) GERD (N=82) No GERD (N=226) P-value

N % N % N %

Gender Male 138 44.8 45 32.6 93 67.4 0.032
Female 170 55.2 37 21.8 133 78.2

Age (years) 10–19 24 7.8 06 25.0 18 75.0 0.585
20–29 22 7.1 06 27.3 16 72.7
30–39 188 61.0 49 26.1 139 73.9

40–49 35 11.4 08 22.9 27 77.1

50–59 35 11.4 13 37.1 22 62.9
≥60 4 1.3 00 0.0 04 100.0

Living place Urban 184 59.7 62 33.7 122 66.3 0.001
Rural 124 40.3 20 16.1 104 83.9

Education level Primary/Middle 40 13.0 09 22.5 31 77.5 0.227
Secondary/Intermediate 124 40.3 28 22.6 96 77.4

University degree 144 46.8 45 31.3 99 68.8

Social life Living alone 50 16.2 27 54.0 23 46.0 <0.001
With family 258 83.8 55 21.3 203 78.7

Note: Bold fonts indicate the statistical significant p-value (<0.05). 
Abbreviation: GERD, gastroesophageal reflux disease.
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females. The GERD was 4.33 times more common among 
the participants living alone as compared to those who 
were living with their families. The participants with past 
GIT disease and smoking history were 47.93 and 17.02 
times more diagnosed with GERD as compared to other 
participants. The frequent use of NSAIDs and soft drinks 
predicted with GERD 4.67 and 2.04 times more than its 
non-users.

Discussion
To the best of our knowledge, the current study for the 
very first time determined the frequency of GERD in 
Southern Punjab, Pakistan, along with various factors 
associated with the development of disease. Based on the 
results of GerdQ, 26.6% of the participants were diag
nosed with GERD. A similar rate of 24.0% was reported 

by a study from Pakistan published in 2005.12 

A systematic review has reported the prevalence rates of 
5.2–8.5% and 6.3–18.3% for GERD in Eastern Asia and 
Western and Southeast Asia.16 While a recent review 
based on 102-studies reported a global prevalence of 
GERD around 13.98%, which ranges highest from 
Turkey 22.40% to the lowest in China 4.16%.9

The results of the current study indicated that GERD 
was more common among the male participants, which is 
consistent with previous studies from Pakistan.12,17,18 

Similar results were also reported by the studies from 
other Asian countries.19–21 Our study also revealed the 
significant difference in the occurrence of GERD across 
the residential areas of the participants (Urban > Rural) 
which is consistent with a previous report from Pakistan.18 

A review of different studies around the Globe also 

Table 2 Comparison of Risk Factors and Lifestyle Characteristics Among GERD and No GERD Participants

Total (N=308) GERD (N=82) No GERD (N=226) P-value

N % N % N %

BMI groups Normal weight 77 25.1 13 16.9 64 83.1 0.008
Overweight 171 55.7 45 26.3 126 73.7

Obese 59 19.2 24 40.7 35 59.3

Past GIT disease history Yes 42 13.6 38 90.5 4 9.5 <0.001
No 266 86.4 44 16.5 222 83.5

Smoking history Yes 32 10.4 26 81.3 6 18.8 <0.001
No 276 89.6 56 20.3 220 79.7

Chew pan masala Yes 10 3.2 8 80.0 2 20.0 <0.001
No 298 96.8 74 24.8 224 75.2

Frequently use NSAIDs Yes 20 6.5 12 60.0 8 40.0 <0.001
No 288 93.5 70 24.3 218 75.7

Frequently use CCB/Nitrate Yes 46 14.9 13 28.3 33 71.7 0.785
No 262 85.1 69 26.3 193 73.7

Frequently use soft drinks Yes 148 48.1 50 33.8 98 66.2 0.006
No 160 51.9 32 20.0 128 80.0

Frequently consume tea Yes 258 83.8 68 26.4 190 73.6 0.810
No 50 16.2 14 28.0 36 72.0

Frequently use of fried food Yes 269 87.3 70 26.0 199 74.0 0.531
No 39 12.7 12 30.8 27 69.2

Frequently eat pickles Yes 92 29.9 33 35.9 59 64.1 0.017
No 216 70.1 49 22.7 167 77.3

Frequently eat spicy meals Yes 152 49.4 49 32.2 103 67.8 0.028
No 156 50.6 33 21.2 123 78.8

Note: Bold fonts indicate the statistical significant p-value (<0.05). 
Abbreviations: GERD, gastroesophageal reflux disease; BMI, body mass index; GIT, gastrointestinal tract; NSAIDs, non-steroidal anti-inflammatory drugs; CCB, calcium 
channel blocker.
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revealed a higher prevalence of GERD among participants 
living in urban areas.9 The unhealthy dietary habits and 
physical inactivity among the urban population may be 
linked to the high prevalence of GERD in participants 
living in urban areas.22 The frequency of GERD among 
the overweight and obese study participants was high. 
Similar findings are reported by the different 
studies.9,20,23–25 Pathophysiological changes like lower 
esophageal sphincter abnormalities, esophageal motor dis
orders, and increased intragastric pressure due to obesity 
are the reasons for high prevalence among individuals with 
higher BMI.26 The GERD symptoms were more prevalent 
in participants with a history of GIT disease. These results 
are consistent with a previously published report in which 
the majority of participants had a previous history of 
dyspepsia, GERD, and peptic ulcer disease.10

Lifestyle characteristics play an important role in the 
development of GERD. Different lifestyle factors like smok
ing history, chewing of pan masala, frequent use of NSAIDs, 
soft drinks, pickles, and spicy meals were significantly asso
ciated with the occurrence of GERD in the current study. The 
high prevalence of GERD in pan masala chewers has been 
reported previously in studies from South-East Asia.27,28 The 
pan masala is also a form of chewable tobacco that contains 
betel leaf, tobacco, lime, and sometimes Katha paste also. 
These ingredients may reduce the pressure of the lower 

esophageal sphincter during chewing, which could be the 
reason for the association of pan masala with the develop
ment of GERD.28 Previous studies from Pakistan also 
reported the frequent use of NSAIDs and spicy fried meals 
as significant factors related to the development of 
GERD.12,18 A recently published review also reported 
a high global prevalence rate of GERD in smokers and 
frequent users of NSAIDs and carbonated drinks.9 Smoking 
causes the reduction in lower esophageal sphincter 
pressure,29 while carbonated drinks increase the gastric acid 
volume, which causes acid reflux.30

The current study identified various modifiable risk 
factors of GERD, which may be the cause of the high 
frequency of GERD in the studied population. Pakistan is 
the ninth most obese nation in the world while these 
numbers are still growing.31 The prevalence of tobacco 
use is increasing day by day in the Pakistani population, 
which is also a major risk factor to the development of 
diseases including GERD.32 Keeping in view the increas
ing trend of risk factors associated with GERD in Pakistan, 
it is expected that its frequency will increase in coming 
years.

Strength and Limitation
The study utilized GerdQ for the diagnosis of GERD, 
which is a well-validated and reliable tool with reported 

Table 3 The Logistic Regression Analysis to Assess Important Predictors of GERD

Predictors B SE Wald P -value OR Lower Upper

Gender Male–Female 0.55 0.26 4.53 0.033 1.73 1.04 2.89

Living place Urban–Rural 0.97 0.29 11.25 0.001 2.64 1.49 4.66

Social life Living alone–with family 1.46 0.32 20.74 <0.001 4.33 2.30 8.14

BMI groups Overweight–Normal 0.56 0.35 2.50 0.107 1.76 0.89 3.49
Obese–Normal 1.22 0.40 9.09 0.003 3.38 1.53 7.44

Past GIT disease history Yes–No 3.87 0.55 49.33 <0.001 47.93 16.28 141.12

Smoking history Yes–No 2.83 0.47 35.31 <0.001 17.02 6.68 43.35

Chew Pan masala Yes–No 2.49 0.80 9.67 0.002 12.10 2.51 58.29

Frequently use NSAIDs Yes–No 1.54 0.47 10.45 0.001 4.67 1.83 11.89

Frequently use soft drinks Yes–No 0.71 0.26 7.34 0.007 2.04 1.21 3.41

Frequently eat pickles Yes–No 0.64 0.27 5.65 0.017 1.90 1.12 3.24

Frequently eat spicy meals Yes–No 0.57 0.26 4.78 0.029 1.77 1.06 2.96

Note: Bold fonts indicates the statistical significant p-value (<0.05). 
Abbreviations: GERD; Gastroesophageal Reflux Disease, BMI; Body Mass Index, GIT; Gastrointestinal Tract, NSAIDs; Non-Steroidal Anti-Inflammatory Drugs, SE; 
Standard Error, OR; Odds Ratio
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high sensitivity and specificity,15 which can be accounted 
as its strength. The assessment of participants in the study 
was done on a symptoms-based approach and a relatively 
small sample size was used which may be a potential 
limitation of this study.

Conclusion and Recommendations
This study revealed that GERD is highly prevalent in 
Southern Punjab, Pakistan. The current study also identi
fied many modifiable risk factors that can considerably 
affect the ascendance of the disease. The burden of disease 
can be reduced by managing these risk factors through 
public awareness and health education campaigns. In the 
future, detailed studies with a larger portion of the popula
tion are required for a more descriptive analysis of risk 
factors and prevalence of the disease.

Abbreviations
GERD, gastroesophageal reflux disease; BMI, body mass 
index; GIT, gastrointestinal tract; NSAIDs, non-steroidal 
anti-inflammatory drugs; CCB, calcium channel blocker; 
OR, odds ratio; SE, standard error.
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