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Abstract

Background

Gastro-esophageal reflux disease (GERD) is used to describe the symptoms
and changes of the esophageal mucosa, that result from reflux of the
stomach contents into the esophagus, which is affected by various lifestyle
factors, such as age, gender, body mass index (BMI), obesity and other life
style factors. GERD is a very common disorder worldwide and it is a very
common disease affecting millions of people around the globe. Yet, it has
never been investigated in the Palestinian population. We aim to evaluate
the potential determinants of GERD severity and frequency of symptoms

among the Palestinian population in Nablus district.
Materials and methods

A cross sectional study using a previously validated questionnaire was
performed using face-to-face or telephone call interviews. A non-random
purposive sampling technique was used of nearly 120 subjects from the
external clinics of An-Najah educational Hospital, Specialized Arab
Hospital, Al watani Governmental hospital, and from a private clinic in
Nablus. All analysis was conducted using SPSS 16 software. Chi square
was used to analyze differences between dependent variable and

independent variables. Multivariate logistic regression was also performed
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in order to adjust for possible confounders. P-value of less than 0.05 was

considered statistically significant.
Results

We were able to recruit 120 participants from three hospitals and one
private clinic in Nablus city. The male participants were 40 subjects (33.3%
of the sample) while female were 80 (66.7%). Data analysis showed that
the majority of participants were more than 50 years old (34.2%). There
were no statistically significant differences between the participants and
GERD severity regarding age and marital status (P values > 0.05).
Furthermore, the most significant variable of the demographic factors were:
family members and patients height, and of the exposure factors were: fatty
food, coffee consumption and having antihypertensive drugs or NSAID
medication. In multivariate logistic regression only those who reported that
they usually don’t feel of chest pain during GERD symptoms were less
likely to have severe GERD symptoms (OR:0.09; 95% CI: 0.02-0.52), and
those who complained that they always did not have sleeping disturbances
due to GERD episodes were also less likely to have sever GERD symptoms

(OR:0.05; 95% C1:0.007-0.40).
Conclusion

Patients showed an increase in the occurrence of GERD symptoms after
they exposed to fatty food, coffee consumption and some medication.
Increasing public awareness, educating population about; bad life style,

wrong eating habits which related to GERD symptoms, and instructing the
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public about GERD preventive practices, these procedures and others
should form an essential basic of the intervention steps. Finally, we
recommend further future studies in all internal departments of the
Palestinian hospitals, in order to correlate the reported symptoms with the

exposed factors and determinants more appropriately.
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Chapter One
Introduction

1.1 Background

Nearly, 10-20% of persons in the general population show signs of gastro-
esophageal reflux disease (GERD)®. It is a chronic, relapsing disorder,
characterized by reflux symptoms like heartburn, regurgitation, esophageal
injury, and various extra-esophageal symptoms. It is considered to be an
emerging digestive disease in Asia®. The term gastro esophageal reflux
disease (GERD) is used to describe the symptoms and changes of the
esophageal mucosa, that result from reflux of stomach contents into the
esophagus, lower esophageal sphincter pathology seems to be responsible
for the acid reflux in many patients®. GERD symptoms include epigastric
pain, heartburn, pharyngeal burning, and regurgitation of gastric contents,
acidic taste and dysphagia®. GERD show a variety of symptoms frequency
and severity in the population. Occasional symptoms are experienced by a
large proportion of the population but GERD results from frequent or
severe symptoms which are sufficient to impair the individual’s health
quality of life®. Such symptoms may be experienced daily, weekly or only
few times per month®. Therefore, GERD is responsible for sickness
absenteeism, impaired health-related quality of life and esophageal
adenocarcinoma. Furthermore, Struch et al. showed that gastro-esophageal
reflux disease is a risk factor for halitosis®. Dietary factors like shorter
dinner-to-bed time, a high fat diet, obesity and smoking have been

implicated in increasing the risk for GERD. Other lifestyle factors
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associated are stress, alcoholism. Residents in rural areas and those with a
positive family history are associated with a higher risk of GERD.
However, socioeconomic status and westernized diet are not confirmed yet
as risk factors®. The approximate prevalence of GERD based on definition
of at least weekly heartburn and/or acid reflux is 10-20% in Western
countries®*), The prevalence and incidence studies in the Asian countries
are scarce which might explain the low prevalence and incidence of GERD
in Asian nations®*®. However, it has obviously been increasing, and has
recently become a common disease in Japan(. Based on the systematic
review, reflux is more common in Arab countries than Asian countries. The
prevalence of GERD in East Asia was found to be 5.2%-8.5% from 2005 to
2010. In Southeast and Western Asia, it was 6.3%-18.3 % after 2005,
which was much higher than East Asia ®. There is a wide range of GERD
prevalence amongst Asian and Arab countries. In 2010 GERD prevalence
in China was 5.2% and 8.5% in Korea by the year 2009 and 5% in
Singapore. In Turkey, the prevalence was 20% ©, whereas in (2010) it was
only 7.7% in Japan and 5% in Taiwan 9, A prevalence of 38.8% was
reported in Malaysia in 2004, and 24% in Pakistan in 2005, while the
prevalence in Saudi Arabia was found to be 15% in 20109, In the Israeli
adult population it was found to be 30% @Y. The absence of a universally
accepted diagnostic definition of GERD symptom severity and frequency
for application in epidemiological studies might also explain the differing
prevalence rates @. The incidence in the Western world was approximately

5 per 1000 person years, which reflect the chronicity of the disease due to
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the low rate of incidence relative to prevalence ®. Nowadays, it has been
the worldwide consensus that the goals of GERD therapy should be based
on the improvement of various symptoms and prevention of

complications?.
1.2 Study justification (rationality)

The etiology of GERD remains incompletely understood, although obesity
(high body mass index; BMI) and tobacco smoking have been associated
with an increased prevalence of GERD. Therefore, identifying the
modifiable risk factors that are associated with GERD is of public health
importance %, In addition, although some studies examined the
determinants of GERD in some population, data from low and middle-
income countries are limited ¥, and data regarding GERD from Arab
countries is scarce. In Palestine and to the best of our knowledge, there is
no available data on morbidity rates that evaluate GERD disease symptoms
and its determinants of severity. This study will be the first in the local and
the Arab Region that investigates such a relationship. Therefore, this study
will identify the main dietary, physical and life style determinants of
GERD. This would aid in creating awareness among general population to
make necessary decisions to improve their lifestyle to avoid the symptoms
of this disease. This study will also be a baseline one for a national multi-
center large study after securing the required fund and resources including

human ones.



1.3 Study hypothesis

The study hypothesis is that severity and frequency of GERD symptom are

related to exposure to some dietary, physical and lifestyle factors.
1.4 Goal of the study

To decrease GERD’s morbidity among the Palestinian community.
1.5 Study objectives

1.5.1 General objective

To assess the determinants of severity and determinants of frequency
regarding GERD disease’s symptoms among the Palestinian population in
Nablus district in order to implement preventive measures for the control of

this disease.
1.5.2 Specific objectives:

1.To study the relationship between GERD disease symptoms and work
conditions(sedentary and non sedentary) and psychosocial factors like work
stress.

2.To determine the association between GERD disease symptoms and
obesity.

3.To determine the association between GERD disease symptoms and
dietary factors like shorter dinner-to-bed time, a high fat diet and to

Western diet.
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4.To determine association between GERD disease symptoms and socio-
demographic factors and smoking history.

5.To assess the factors that are associated with GERD severity

(mild/moderate/severe) among the study population.
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Chapter Two
Literature review

2.1 Introduction

GERD is a very universal disease affecting millions of people around the
world, therefore, it is relatively important to clarify the contributing
lifestyle factors affecting GERD symptoms ®2), It has been suggested that
there is a differences in prevalence rate in different countries, due to
several potential explanations; such as lifestyle factors, dietary factors,

overweight/ obesity and genetic factors %,
2.2 Factors associated with GERD
2.2.1 Gender

Studies showed that mild forms of GERD tend to be more common in

women than men®.
2.2.2 Pregnancy

A prospective longitudinal cohort study on 510 pregnant women show that
GERD symptoms occur more often in pregnant women than in non-

pregnant and the frequency rises in the course of pregnancy @),
2.2.3 Dietary intake

Studies showed that there are some dietary habits that may increase the
chance to have symptoms of GERD, such as large-volume meal, irregular

food intake, rapid food intake, late-evening meals or eating between meals.
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In general, irregular dietary intake is one of the most important risk
factors for GERD®), A cross sectional study showed that high dietary fat
intake is associated with an increased risk of GERD symptoms, while high
fiber intake correlated with a reduced risk of GERD symptoms.
Physiological studies have shown a decrease in lower esophageal pressure
and an increase in esophageal acid exposure in response to ingestion of a
variety of food such as those rich in fat, chocolate and carminative (for
example spearmint)®), A survey of 1004 subjects show that chocolate
caused symptoms in 40% and fatty foods in 70%, but this study did not
quantify the intake of these items®. Other study in Korea concluded that
spicy foods, noodles, sweets, fatty meals, breads, carbonated drinks,
alcohol and caffeinated drinks were associated with symptom aggravation
in GERD™®, However, one study evaluated data from the National Health
and Nutrition Examination Survey NHANES | conducted in USA found no
association between dietary fat intake and erosive esophagitis®¥). A recent
population based on epidemiological studies in the USA reported a
significant increase in the risk of esophageal adenocarcinoma with

increased dietary fat intake @,
2.2.4 Body mass index and obesity

Many population-based studies, although not all, showed that besides
genetic factors and pregnancy, overweight has been widely recognized as a
risk factor for GERD @, Epidemiological studies indicate a higher

prevalence of GERD in obese patients *®. A study conducted on a general
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population in Spain and other studies also examined that maximal change
in weight during adult life weight gain is linked with GERD, independently
of BMI, although few data suggests that weight gain might be a risk factor
for GERD®", A cohort study reports a positive association between body-
mass index (BMI) and gastro-esophageal reflux disease (GERD)®®). High
body mass index is considered as a causal factor for heart burn and acid
regurgitation. Moreover, obese people are almost three times more likely to
have heartburn and acid regurgitation compared to normal Weight®. Many
studies show that obesity (BMI >30 kg/m?) has risen to epidemic
proportions in several regions of Europe, Asia and USA. Data among
adults aged 20-74 years, showed that the prevalence of obesity increased
from 15.0% in 1976-1980 to 32.9% in 2003-2004. Results of multiple
case-control and cohort studies indicate that obesity has a causal
association with GERD or its complications. In general, increasing in
GERD symptoms has been shown to occur in individuals who gain weight
but normal range of body mass index (BMI). For example, findings from a
recent study suggest that increased abdominal obesity may strangely
increase GERD in Caucasians and men®@®. Other large cohort study in
women show that increasing BMI, leads to increase frequency of
symptoms, even in women with normal BMIs range, weight gain
corresponding to an increase of more than 3.5 kg/m? in BMI increased the
risk of GERD frequency compared with women with no weight changes®®),
Other cohort study in Greek showed the association between obesity and

GERD, it’s also confirmed strongly that BMI is associated with the reflux
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symptoms in overweight and obese patients @Y. In conclusion, maintaining
a normal BMI and normal weight may reduce the chance of developing
GERD and its potential complications ?°2??, Opposite of that is in Swede
where a population based study reported that gastro-esophageal reflux
symptoms occur independently of body mass index, and weight reduction

may not be valid as an anti-reflux therapy @,
2.2.5 Infection

Other risk factor for GERD is a Helicobacter pylori infection. a Case
control study conducted in USA showed an inverse association between
Helicobacter pylori antibody status with a GERD diagnosis and GERD

symptoms severity in a community-based population@¥,
2.2.6 Sleep

Across-sectional population-based study showed a dose-dependent
association between sleep problems and GERD after taking genetics and
other known risk factors for GERD into account ®2). On the other side,
good quality of sleep is found to be important for avoiding GERD
symptoms 2. Particularly for nocturnal GERD where it is thought that
during sleep, the esophageal peristalsis is decreased, salivary production
diminished, upper esophageal sphincter basal pressure declined, and in the
supine position, frequent lower esophageal sphincter become relaxed,
therefore, improving quality of sleep is essential for relieving GERD

symptoms (2),



10

2.2.7 Smoking, alcohol and hookah

Associations of alcohol drinking and cigarette smoking with GERD
symptoms and esophagitis have previously been reported. They found
modest but statistically significant associations between alcohol or cigarette
use and GERD symptoms. Cigarette smoking usually starts in young
adulthood, so temporal relationship between this habit and GERD is
likely®. Ever hookah smoking, it has been reported to be associated with
GERD, the association between hookah smoking and GERD among never
cigarette smokers and hookah smoking had statistically significant or

borderline significant associations with mild and moderate GERD @2,
2.2.8 Coffee consumption

For coffee consumption, there are few data and the picture is less clear.
Two cross sectional studies reported that there was no significant
association, while a third identified an inverse relationship ®.The Swedish
study by Terry et al. concentrated particularly on behavior relating to food
consumption, in addition to the lack of association with coffee
consumption, the authors also demonstrated that there was no association
with consumption of trigger foods (total fat, chocolate, mint, coffee,
onions, citrus fruits, and tomato), portion size of meals, or time of the last

meal of the day @,
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2.2.9 Physical activity

Moderate physical activity seems beneficial, while vigorous activity may
be dangerous in predisposed individuals®. However, due to the evidence
that incorrect dietary habits and the absence of regular physical activity
represent important risk factors for the development of GERD, the lifestyle
changes are recommended in patients with or at high risk for GERD ©®,
According to the proposal by a panel of international experts of a new
algorithm for GERD management, life-style factors (i.e. meal size and
timing, not lying down after a meal or lying down where the head is in a
non-elevated position, not smoking, not consuming alcohol, not eating
heavily spiced or fatty food and having a physically active life) are
important instruments for the overall management of GERD ®. A Swedish
population-based cross-sectional survey was conducted and shows that
intermediate frequency of physical activity might decrease the risk of
GERD among obese individuals, while no influence of physical activity on

GERD was found in non-obese people ??).
2.2.10 Association with other disease

A study conducted on outpatient department of general medicine and
emergency care of Toho University Omori Hospital (Japan) suggested that
ischemic heart disease might be found although a patient was referred to

the hospital with a complaint of GERD symptoms(®,
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2.2.11 Medication

A number of significant associations were demonstrated with the use of
medication. For example, increased use of anti-cholinergic drug therapy
was significantly associated with the prevalence of GERD®. The
longitudinal UK (United Kingdom) database study revealed relationships
with the current use of nitrates (in the case of patients with ischemic heart
disease) and past use of oral steroids. The study also reported a lack of
association of GERD with benzodiazepines and calcium antagonists. This
study did however highlight an interesting inverse association between
symptoms of GERD and use of oral contraceptives or hormone
replacement therapy®. Besides that, a population-based twin study showed
that progestin hormone therapy and oral contraceptives is less responsible
to cause GERD symptoms, while estrogen hormone therapy is an

independent risk factor for reflux symptoms @7,
2.2.12 Cancer probability

A cohort study by Farhad Islami et al. conducted on 50001 participants
show that severe daily symptoms (that interfere with daily work or causing
awakenings at night, reported by 4.3% of participants) were associated with
cancer mortality, but it wasn’t associated with mild to moderate symptoms
or with onset time or frequency of GERD . A five case control studies
showed a significant positive association between BMI and esophageal
adenocarcinoma although long latency period required before prolonged

GERD leads to esophageal adenocarcinoma 9,
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2.2.13 Anxiety

The most common psychiatric disorders among the adult population in the
Western world are anxiety and depression .These disorders may similarly
influence gastrointestinal disorders, but the relation between them and
reflux disease is largely uninvestigated. Few population-based studies
showed the association between psychiatric disorders and gastro-
esophageal reflux symptoms®®. A population-based study based on two
health surveys conducted in the Norwegian county Nord-Trondelag in
1984-1986 and 1995-1997 indicated that anxiety and depression are

strongly associated with reflux symptoms ¢3,
2.2.14 Family history

A cross sectional study showed that GERD symptoms were associated with
having an immediate family member with significant heartburn or disease
of the esophagus or stomach, which suggests that a genetic factor to the

disorder @9,
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Chapter Three
Patients and Method

3.1 Introduction

This chapter discusses the methodology of the study. It includes the
methodological approach, research design, selection of the study
population, sample size, methods of data collection. Consideration is also
given to the methods of data analysis. Ethical and administrative issues
were also described in this chapter including consent for conducting the

study and invitation to participants.
3.2 Study design

A cross sectional study was conducted.
3.3 Study population

The study population was subjects with physicians diagnosis of GERD

symptoms recruited from the patients attended the study setting
3.4 Study settings

The study was conducted in the outpatients clinics of; Specialized Arab
Hospital, Al Watani Governmental hospital, An najah educational hospital
and in Dr. Yasser Abu-safieh private clinic, all are in the Nablus district.
The above mentioned sites were chosen primarily because they have

internal specialists and were accessible to the researcher.
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3.5 Sample Size

The study population was 120 GERD patients. A non-random purposive
sample of all those met the selection criteria (over 20 years old male and
female) and were attended the study setting during its period of time, and
voluntarily agreed to participate and where able to give their signed consent
was selected. Based on the study type I error (o) that has been estimated up
to 5% for the study and a power expectation of 80%, a sample size of 120
was estimated to be sufficiently large enough to highlight the expected

differences.
3.6 Variables operational definitions

-Gastro- esophageal reflux disease symptoms are defined as low as 2 mild
episodes of heartburn per week and as high as 5 daytime episodes and 1

nighttime episode per week as minimal entry criteria®®

-Ex-smokers are defined as those smokers who have quit smoking since at

least six months prior to data collection.

-Physical activity is assessed by asking closed-ended questions about their

occupational, domestic, and leisure time.
-Sedentary physical activity was classified as persons desk work.
-Non-sedentary: Standing all day working.

-Place of residence defined as living in city or village or refuges camp.
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-Height of Place of residence determined relatively by the participant.
-Body mass index: the weight in Kg divided by the square height in meter.

- Coffee consumption: patients were asked if they usually drink it on daily

basis, regularly, occasionally or rarely.

- hubby bubbly : patients were asked if they are currently smokers, ex-

smokers or never smoked water pipe before.
3.7 Ethical and administrative considerations

The study proposal was approved by the Institutional Review Board (IRB)
(Annex A) and the scientific research committee of the Public Health
department as well as the faculty of graduate studies scientific research
board at An-Najah educational hospital (Annex B). A permission from the
manager of Specialized Arab hospital to conduct the study in his hospital
was obtained(Annex C). A permission to conduct the study was also
obtained from the Palestinian Ministry of Health (MoH) for the
governmental hospital(Annex D). Also, permission from Dr. Yasser Abu-
Safieh to conduct the study in his private clinic was obtained. A permission
was also obtained from the administration of the An-najah hospital(Annex
E and F ). An explanatory letter for all participants was attached to each
questionnaire which explains the aim, importance, confidentiality and
anonymity of the information with optional participation (voluntary). A
written and signed informed consent was obtained from each

participant(Annex G and H).
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3.8 Data collection

This study was designed to collect data in order to assess the determinants
of severity and frequency of GERD disease symptoms among the GERD
patients who were admitted to the external clinic of Al Watani
Governmental hospital (those patients was diagnosed as GERD patients by
the available internal specialist Dr. Rezeq Al-Natur), then the researcher
herself took the patients consent to participate and asked them to fill the
questionnaire, Data was also collected from patients admitted to the
outpatients clinic of Specialized Arab hospital (Those patients were
diagnosed as GERD patients by Dr. Mohammad Lubbadeh). Data was also
collected from the patients attending Dr. Yasser Abu-Safieh private clinic
in Nablus city, West Bank, Palestine, in the last two sites patients have
already been diagnosed as GERD and come for follow up their case or as
new patients, the physician gave us their telephone number to contact them
for a fixed interview. Furthermore, some cases were collected from the
outpatients clinic of An-Najah educational Hospital, where patients
diagnosed by Dr. Qusai Abdo, the patients from this site fill the

questionnaire by themselves.

A self-administered validated and standardized questionnaire was used to
collect the required information. It was adapted to the local Palestinian
conditions with minor modifications after asking ten GERD patients to fill
in it. As a result of this pre-test (pilot testing), some changes added with

minor adjustments to improve the clarity of the questions. The pilot testing
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was also expected to facilitate the orientation and adjustment of the
sequence of the procedures and standardization of questions delivered to
the subjects by the researcher in the major study. Patients in the pilot

testing were not included in the major study.

The questionnaire included a self-reported list of lifestyle factors associated
with GERD disease such as; dietary factors like shorter dinner-to-bed time,
a high fat diet, obesity, smoking and stress. Place of residence, positive
family history, socioeconomic status and westernized diet were also be

evaluated (Annex I).

The researcher herself made the interview or the telephone call with the

study participants.
3.9 Study tool:

The questionnaire included questions dealing with the study independent

and dependant variables (Annex I). It included:

1) Socio-demographic factors and exposure to some factors that might

influence health such as smoking status and Argela.
2) Exposure to external factors such as living in high altitudes areas.

3) A self-reported list of symptoms of GERD such as; heart burn,

hoarseness, chest pain.
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4) Questions for patients about their physical activity (sedentary or non-
sedentary), and their eating habits (including eating fatty food, eating

quickly and close dinner to bed time) and its relation with reflux episodes.

5) Questions about patients health conditions; co-morbidities, the drugs

they are taking and their relation to the episodes.
3.10 Exclusion criteria

Subjects were excluded if they have other gastrointestinal diseases (for
example, active peptic ulcer disease, infectious conditions of the intestine
and gastric malignancy), a history of gastrectomy or severe health
problems, currently pregnant women, and patients under 20 years old also

excluded.
3.11 Data analysis

The study population was classified according to severity into two groups
(mild/moderate and severe) according to the self reported frequency of
symptoms. Patient who usually experience at least two mild episodes of
heartburn per week was classified as mild/moderate cases and those with at
least five daytime episodes and one nighttime episode per week as minimal
entry criteria was classified as severe cases . All data was entered and
analyzed using the statistical software package SPSS (Statistical Package
for the Social Sciences) version 16 (SPSS Inc., 2007). Chi-square test was
used to analyze the differences between the dependant variable and the

qualitative independent variables. Multivariate logistic regression analysis
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adjusting for possible confounders was used and a P-value of less than 0.05

was always considered significant.
3.12 Summary

In this chapter, study methods and materials have been described including
study settings, design, pilot study, study population and sample size, data
collection and statistical data analysis. Moreover, ethical and administrative

issues were also been described.
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Chapter Four
Results

4.1 Introduction

This chapter introduces the study results including the characteristics of the
participants and the average percentages of the responses for each item in

the questionnaire.
4.2 GERD severity classification

GERD Severity Classification defined as low as two mild episodes of
heartburn per week (we considered it as mild / moderate cases in our study)
and as high as five daytime episodes and one nighttime episode per week
(severe cases). The severe cases were around 76 cases, 63.3% of the study
population, while the (mild / moderate) cases were 44 cases, represent

36.7% of the population.
4.3 Characteristics of the study population

In this study, we were able to meet 120 participants from four sites in
Nablus. Table 4.1 below shows the distribution of the study population.
The majority of the participants recruited from Al Watani Governmental
Hospital (n=54) who represent nearly 45% of the study population, but the
lowest number of cases were from An-Najah educational Hospital (n=4)
3.3% of all population. However border line significant difference was
found between GERD severity and the study setting. The binary logistic

regression analysis showed that patients from Al Watani Hospital were
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shown to be significantly more likely to have severe symptoms compared with those patients from Dr Yasser Abusafieh

clinic [COR (95%Cl): 2.47(1.03-5.94)].

Table 4.1:Distribution of the study cases by the study setting (N=120).

. N (%)* GERD Severity Classification** Chi square COR
VEITEDIE P value (95%Cl) !
Mild/ moderate Severe
Site of diagnosis
- Al Watani Hospital 54 (45) 13(24.1) 41(75.9) 2.47(1.03-5.94)
- specialized Hospital 21 (17.5) 8(38.1) 13(61.9) 0.067 1.27(0.44-3.73)
- An Najah Hospital 4 (3.3) 3(75) 1(25) 0.26 (0.025-2.73)
- Dr.Yasser Clinic® 41 (34.2) 18(43.9) 23(56.1)

*Data are expressed as number (percent) of each group.
** GERD Severity Classification defined as low as 2 mild episodes of heartburn per week and
as high as 5 daytime episodes and 1 nighttime episode per week .

$ Reference category. ! COR: crude odds ratio. Cl: confidence interval.
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4.4 Association of GERD severity with socio demographic

factors

As shown in the (Table 4.2) below, the sample was initially described on
the variable “sex”. The female patients were 80 in this study representing
nearly 66.7% of all population, but no significant difference was found
between GERD severity and sex. On “Age” category, respondents were
asked to choose from the most appropriate category “20-30 years”, “31-40
years”, “41-50 years” and “older than 51 years”. The largest number of
respondents indicated their age as older than 51 (n=41; 34.2%), while the
least group was between "41 and 50 years" (n=24; 20%). The age hasn’t
statistically significant difference with GERD severity. On marital status
category, respondents were additionally described on the variable “Marital
Status”. The majority of the subjects (n=94; 78.1%) reported that they are
married. However, no significant difference was found between GERD

severity and marital status.

Regarding the highest level of education completed by the respondents, the
largest group (n=60; 50%) reported Primary/secondary level. The second
largest group (n=34; 28.3%) reported the achievement of Bachelor's as the
highest level of education completed but no significant relationship was
found between the study dependent variable in regard to the educational
level. Beside that when we conducted a regression also there was no
significant difference between the previous mentioned variables and GERD

severity.
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On family member category, 34 respondents (28.3%) of the study
participants have between three and five family members, a significant
relationship was found between GERD severity and the number of family
members, a binary regression also showed that families with (6-8) members
more likely to have sever GERD symptoms compared to families with
more than eight members. In addition to family member, the height
variable also showed statistically significant relationship with GERD
severity. But the other remaining socio-demographic factors showed
statistically non significant differences with GERD severity, ( height was
categorized in to two categories with median as cut of point). The results
from binary logistic regression analysis showed that all socio demographic
factors were shown to be non significantly related to GERD severity except
family member and patient height, patients with (6-8) family members
were shown to be significantly more likely to have severe symptoms
compared those patients with more than 8 members|COR (95%Cl): 3.84
(1.14-12.99)].And those with height less than 165cm were shown to be
significantly more likely to have severe symptoms compared those patients
with more than 165 cm tall [COR (95%CIl):2.37 (1.10-5.10)].(weight has
not measured as it changeable with age, patients just stated their

height).(for more details, see table 4.2).
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Table 4.2: Association of GERD severity with socio demographic
factors ( N=120).

GERD Severity Chi
SR
Variable N (9%)* Cl_assmcatlon square C(:)OR
Mild/ (95%Cl)!
Severe | Pvalue
moderate
Sex
-Male 40 (33.3) | 19(47.5) | 21(52.5) 0.08 | 0.50 (0.23-1.96)
-Female ® 80 (66.7) | 25(30.2) | 55(68.8)
Age
- 20-30 yrs 29 (24.1) | 14(48.3) | 15(51.7) 0.66 (0.25-1.77)
- 31-40 yrs 26 (21.7) | 12(46.2) | 14(53.8) | 0.167 | 0.54 (0.20-1.50)
- 41-50 yrs 24 (20) 6(25) 18(75) 1.76 (0.54-5.77)
->50yrs® 41 (34.2) | 12(29.3) | 29(70.7)
Residence place
-City 55(45.8) | 19(34.5) | 36(65.5) 0.529 4.47(0.38-52.73)
-Village 62 (51.7) | 23(37.1) | 39(62.9) ' 3.39(0.29-39.50)
-Refugees camp ® | 3 (2.5) 2(66.7) 1(33.3)
Educational
level 12 (10) 1(8.3) 2.2(0.11-42.74)
-llliterate 60 (50) 22(36.7) 11(91.7) 0.37(0.04-3.39)
- 8 (6.7) 3(37.5) 38(63.3) 0.218 0.33(0.03-4.40)
Primary/secondar | 34 (28.3) 16(47.1) : ' 0.20(0.02-1.90)
5(62.5)
y 6 (5) 2(33.3) 18(52.9)
-Diploma 4(66 '7)
-Bachelor's '
-Postgraduate *
Marital status
-Married 94 (78.3) | 33(35.1) | 61(64.9) 3.88(0.34-44.37)
-Single 14 (11.7) 7(50) 7(50) 0.37 | 2.67(0.19-36.76)
-Widowed 9 (7.5) 2(22.2) 7(77.8) 7(0.40-123.35)
-Divorced ® 3(2.5) 2(66.7) 1(33.3)
Work nature
-High physical 6 (5) 3(50) 3(50) 0.67(0.07-6.87)
exertion 92 (76.7) | 32(34.8) | 60(65.2) 0.63(0.12-3.28)
-Middle physical | 14 (11.7) 6(42.9) 8(57.1) 0.841 0.44(0.07-3.03)
exertion 8 (6.7) 3(37.5) 5(62.5) '
-Only office work
-No physical
exertion ®

*Data are expressed as number (percent) of each group.
** GERD Severity Classification defined as low as 2 mild episodes of heartburn per week
and as high as 5daytime episodes and 1 nighttime episode per week .

$ Reference category. ! COR: crude odds ratio. Cl: confidence interval
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Table 4.2: Association of GERD severity with socio demographic factors (N=120). (cont.)

GERD Severity** Chi COR
Variable N (%6)* _ Classification square (95%Cl)!
Mild/ moderate Severe P value
Family member
<3 23(19.2) 12(52.2) 11(47.8) 1.25(0.34-4.59)
-3-5 34(28.3) 13(38.2) 21(61.8) 0.044 1.63(0.48-5.55)
-6-8 48(40) 11(22.9) 37(77.1) 3.84(1.14-12.99)
->8% 15(12.5) 8(53.3) 7(46.7)
Salary
- <2500 NIS 57(47.5) 18(31.6) 39(68.4) 0.271 1.80(0.84-3.87)
->2500 NIS ® 63(52.5) 26(41.3) 37(58.7)
Residence place
-High 46(38.3) 15(32.6) 31(67.4) 0.413 0.76(0.18-3.25)
-Middle 62(51.7) 26(41.9) 36(58.1) ' 0.49(0.12-2.00)
-Low ® 12(10) 3(25) 9(75)
Height (cm)
-<165 73(60.8) 21(28.8) 52(71.2) 0.025 2.37(1.10-5.1)
->165° 47(39.2) 23(48.9) 24(51.1)

*Data are expressed as number (percent) of each group.

**GERD Severity Classification defined as low as 2 mild episodes of heartburn per week and

as high as 5 daytime episodes and 1 nighttime episode per week . $ Reference category. ! COR: crude odds ratio.

ClI: confidence interval
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4.5 Association of GERD severity with exposure factors

This section summarizes the respondents self-reporting of some interesting
factors that could be related to Gastro Esophageal Reflux Disease
symptoms. Table 4.3 below shows these variables and their distributions
among study population with the chi-square statistical significance test, and

crude odd ratio with confidence interval.

As shown in the table 4.3 below, participants were asked to offer
information concerning their life style. Twenty percent of the respondents
(n=24) reported that they are current smoker, while (n=90; 75%) indicated
that they never smoked in their life and(6, 5%)patients were ex-smokers.
There was a non significant relationship between GERD severity and

cigarette smoking.

Moreover, respondents were also asked about argela smoke, 24 cases who
represents 20% of the population were current smokers and (n=91, 75.8%)
never smoked in their life, while (n=5, 4.2%) were ex smokers. However
no significant difference was found between GERD severity and argela

smoke.

Nearly half of the study cases have other health problem in addition to
GERD (n=61, 50.8%) border line significant difference also was found
between GERD severity and the presence of co morbidity in general, but
patients with diabetes or hypertension problem were more likely to have
GERD problem. While 76 patients(63.3% of the population) taking drug

for other health problem,44 patients (36.7% of the population)did not take
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other drugs. Chi square P value showed a significant relationship between
GERD severity and taking drug for other health problem. Those who were
taking antihypertensive drugs or Non Steroidal Anti Inflammatory drugs
(NSAID)were more likely to have severe GERD symptoms compared with
those not taking one of these drugs. According to life style factors, in
addition to presence of other health problem and using antihypertensive
and non steroidal anti inflammatory drug, we found that eating fatty food
and coffee consumption have statistically significant difference with GERD
severity, but no other difference found between other studied exposure
factors and GERD severity. Besides that, binary logistic regression analysis
showed that all exposure factors were shown to be non significantly related
to GERD severity except patients with diabetes or hypertension disease,
they were shown to be significantly more likely to have severe symptoms
compared with those patients not having one of these health
problem[COR(95%CI): 9.76 (1.2476.75)], [COR(95%CI):2.35(1.01-
5.44)]respectively. And those who were taking drug for other health
problem shown to be significantly more likely to have severe symptoms
compared with those not taking drug in general, and specifically patients
with anti hypertensive or non steroidal anti inflammatory drug were more
likely to have sever GERD symptoms than those not taking these kinds of
drug. Fatty food and coffee consumption also were shown to be
significantly related to GERD severity, patients who were occasionally or

not exposed to GERD symptoms after fatty food or coffee consumption
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were less likely to have sever GERD symptoms. (for more details, see table

4.3 below).
Table 4.3: Association of GERD severity with exposure factor
(N=120).
GERD Severity Chi
: Classification** COR
variable NCO* ™ Milds e (95%Cl)!
moderate Severe | Pvalue
Smoking
CUITEnt Smoker 24(20) | 9(37.5) | 15(62.5) | 0.773 67(0.26-1.68)
-Ex-smoker 6(5) 3(50) 3(50) 48(0.09-2.50)
-Non smoked *® 90(75) | 32(35.6) | 58(64.4)
Cigarette number (n=24)
- 15 5(20.8) 2(40) 3(60) 0852 | 0.44(0.056-3.51)
-5-10 4(16.7) 1(25) 3(75) 2.00(0.17-24.07)
->10% 15(62.5) |  6(40) 9(60)
Hubby bubbly smoke
-current smoke 24(20) 12(50) 12(50) | ,5q | 0pB17(0.21-1.28)
-Ex-smoker 5(4.2) 1(20) 4(80) ' 2[07(0.22-19.29)
-Non smoked ® 91(75.8) | 30(33) | 61(67)
Coffee consumption
-Rarely 21(17.5) | 7(33.3) | 14(66.7) 1.67(0.41-6.77)
-Occasionally 24(20.0) | 7(29.2) | 17(70.8) | 0.791 | 2.00(0.50-8.00)
-Regularly 60(50) 24(40) 36(60) 1.00(0.32-3.17)
-Not at all ® 15(12.5) |  6(40) 9(60)
Eating before sleep
éa(;’i%;" bed directly after | 161133) | 425) | 12(75) 1.41(0.41-4.84)
-Go to bed less than 2hrs 0.288
after eating 32(26.7) 15(46.9) 17(53.1) 0.53(0.23-1.25)
-Go to bed more than or 2
hrs after eating® 72(60) 25(34.7) 47(65.3) -
Family history
-No 69(57.5) | 26(37.7) | 43(623) | g9 | 088(0.41-189)
-Yes $ 51(42.5) | 18(35.3) | 33(64.7) '
Eating quickly
-Not at all 34(28.4) | 9(26.5) | 25(735) | 0o | 2.36(0.86-6.48)
-Occasionally 36(30.0) | 16(44.4) | 20(55.6) ' 0.77(0.32-1.83)
-Always 50(41.6) 19(38) 31(62) ----
Physical activity
-No 75(62.5) | 26(34.7) | 49(65.3) | g, | 0.65(0.19-2.23)
-Occasionally 30(25) 12(40) 18(60) ' 0.63(0.16-2.46)
-Daily $ 15(12.5) | 6(40) 9(60)

*Data are expressed as number (percent) of each group.
** GERD Severity Classification defined as low as 2 mild episodes of heartburn per week
and as high as 5 daytime episodes and 1 nighttime episode per week.

$ Reference category. ! COR: crude odds ratio. Cl: confidence interval
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Table 4.3: Association of GERD severity with exposure factor (N=120)

(cont.)
GERD Severity Chi
. Classification** | square COR
Variable N (%0)* Mild/ o P (95%CI)!
moderate EVEre | value

Co morbidity
-No 59(49.2) | 26(44.1) | 33(55.9) | 0.098 | 0.53(0.25-1.13)
-Yes ® 61(50.8) | 18(29.5) | 43(70.5)
Co-morbidity Type @
-Diabetes 16(13.3) | 1(6.2) | 15(93.8) | 0.007 | 9.76(1.24-76.75)
-Hypertension 43(35.8) | 9(20.9) | 34(79.1) | 0.008 | 2.35(1.01-5.44)
-Hyper lipid 26(21.7) | 10(38.5) | 16(61.5) | 0.830 | 1.02(0.41-2.54)
-Mental disorder 2(1.7) 1(50) 1(50) | 0.693 | 1.68(0.10-27.57)
-Asthma 8(6.6) 1(12.5) | 7(87.5) | 0.142 | 4.04(0.48-34.02)
-Other 12(10) 5(41.7) | 7(58.3) | 0.705 | 1.09(0.31-3.84)
Taking drugs for
other health problem
“Yes 4436.7) | 23(52.3) | 21(47.7) | o oo | &% (128-6.11)
-No 76(63.3) | 21(27.6) | 55(72.4) | =
Symptoms after drug
-Yes 39(49.4) | 8(20.5) | 31(79.5) | 0.06 | 0.39(0.14-1.05)
-No ® 40(50.6) | 16(40) | 24(60)
Co-morbidity
Therapy @
- Anti hypertensive drug | 32(26.7) | 7(21.9) | 25(78.1) | 0.043 | 2.59(1.01-6.63)
- NSAID drug 47(39.2) | 11(23.4) | 36(76.6) | 0.016 | 2.89(1.25-6.67)
- Asthma drug 5(4.2) 1(20) 4(80) | 0.430 | 0.45(0.05-4.17)
- (CNS)drug 1(.8) 1(50) 1(50) | 0.693 | 0.60(0.04-9.75)
- Lipid lowering drug 17(14.2) | 5(29.4) | 12(70.6) | 0.503 | 1.35(0.44-4.12)
- Aspirin 28(23.3) | 11(39.3) | 17(60.7) | 0.743 | 0.79(0.33-1.88)
- Hormone 8(6.7) 1(12.5) | 7(87.5) | 0.142 | 4.04(0.48-34.02)
- Other drug 2(1.7) 1(50) 1(50) | 0.693 | 0.60(0.04-9.75)
Symptoms after fatty
fﬁﬁg 2t all 13(10.9) | 9(692) | 4(30.8) | 00 | 0-14(0.04-0.49)
_Occasionally 22(18.3) 13(59.1) | 9(40.9) ' 0.21(0.08-0.57)
_Always ® 85(70.8) | 20(23.5) | 65(76.8) | | = -—---
Symptoms after coffee
-Not at all 54(45) 22(40.7) | 32(59.3) 0.042 0.31(0.11-0.88)
-Occasionally 32(26.7) | 14(43.8) | 18(56.2) | 0.28(0.09-0.85)
-Always * 34(28.3) | 6(17.6) | 28(82.4) | | = -
Symptoms after stress
-Not at all 18(15) 9(50) 9(50) | 131 | 0-40(0.14-1.14)
-Occasionally 25(20.8) | 11(44) | 14(s6) | 0.51(0.20-1.29)
-Always * 77(64.2) | 22(28.6) | 55(71.4) | | @ -

*Data are expressed as number (percent) of each group. ** GERD Severity Classification defined
as low as 2 mild episodes of heartburn per week and as high as 5 daytime episodes and 1
nighttime episode per week .@ Each co morbidity and co morbidity therapy has been
categorized in to yes/ no categories , only Yes answer is presented, No category is the reference

category.

$ Reference category. ! COR: crude odds ratio. Cl: confidence interval
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Table 4.4: Association of GERD Severity with GERD Symptoms (N=120) .

GERD Severity Classification** Chi square

VR N Mild/ moderate Severe P value COR (95%CH) !
Chest pain during
symptoms 41(34.2) 23(56.1) 18(43.9) 0.14 (0.05-0.44)
-Don’t feel 46(38.3) 14(30.4) 32(69.6) 0.001 0.41 (0.13-1.28)
-Occasionally ' 5(15.2) 28848 | | -
_Always® 33(27.5)
Hoarseness
-Not at all 76(63.3) 29(38.2) 47(61.8) 0.603 0.81(0.22-2.93)
-Occasionally 32(26.7) 9(28.1) 23(71.9) ' 1.28(0.31-5.32)
-Always® 12(10) 4(33.3) 866.7) | | e

*Data are expressed as number (percent) of each group.** GERD Severity Classification defined
as low as 2 mild episodes of heartburn per week and as high as 5 daytime episodes and
1 nighttime episode per week.
$ Reference category. ! COR: crude odds ratio. Cl: confidence interval
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4.6 Association of GERD Severity with GERD Symptomes.

We have evaluated GERD symptoms as the main study objective. Table 4.4
above shows the self-reported frequency (percent) of GERD’s symptoms
among the study population. As shown in the table 4.4 above.
Proportionally 33 patients, 27.5% of the sample, always suffer from chest
pain during symptoms while (n=41, 34.2%) usually don’t suffer from that
pain and those who reported occasionally where equal to 46 patients
(38.3% of the total sample). Adding to that, binary logistic regression
showed that those occasionally or do not have chest pain during symptoms
were less likely to have severe GERD symptoms compared to those
reported always feel. Relating to the same table, it has been found that
Hoarseness symptom not occurred after GERD episode in (63.3%) of
population, most of them (61.8%) categorized as severe cases, while 10%
of the sample(12 patients)always experience hoarseness symptom and two
third of them were sever cases. However no significant relationship
between GERD severity and Hoarseness symptom. Binary logistic
regression showed that those who reported occasionally experience
hoarseness symptom were more likely to have severe GERD episodes
compared to those reported always experience hoarseness. (see table 4.4

above for other details).
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4.7 Association of GERD severity with consequences of
GERD.

Regarding GERD consequences it was denoted that (52.5%) of the
population always had sleeping disturbance as a consequence of GERD, the
majority of them (79.4%) classified as severe cases. Moreover,
disturbances of sleep had a significant relationship with dependent variable
of the study. On the other hand, the general trends show that the majority of
the study cases had a disturbances of work and eat ((40%),(59.2%)
respectively) as GERD consequences, however chi square test showed
significant relation between GERD severity with work disturbances but not
with eating disturbances. The results from binary logistic regression
showed that those who reported occasionally or not experience sleeping,
work or eating disturbances were less likely to have severe GERD
symptoms compared to those reported always experience. (see table 4.5

below for other details).
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Table 4.5 : Association of the GERD severity with GERD consequences (N=120).

. GERD Severity Classification** hi r
Variable N (%0)* Mild/ moderat>e/ Severe CP \jgllai : SOk (el

Sleeping disturbance

-Not at all

-Occasionally 28(23.3) 20(71.4) 8(28.6) 0.000 0.11(0.04-0.31)

-Always® 29(24.2) 11(37.9) 18(62.1) 0.39(0.15-1.03)
63(52.5) 13(20.6) 50(79.4) | | -

Work Disturbance

-Not at all

-Occasionally 43(35.8) 19(44.2) 24(55.8) 0.036 0.30(0.12-0.76)

-Always® 29(24.2) 14(48.3) 15(51.7) 0.37(0.14-1.03)
48(40) 11(22.9) 7(7r.yy || e

Eating Disturbance

-Not at all

-Occasionally 26(21.7) 11(42.3) 15(57.7) 0.118 0.54(0.21-1.36)

-Always® 23(19.1) 12(52.2) 11(47.8) 0.43(0.16-1.13)
71(59.2) 21(29.6) 50(70.4) | | e

*Data are expressed as number (percent) of each group.

** GERD Severity Classification defined as low as 2 mild episodes of heartburn per week
and as high as 5 daytime episodes and 1 nighttime episode per week .

$ Reference category. ! COR: crude odds ratio. Cl: confidence interval
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4.8 Association of GERD severity with GERD treatment.

In this section, we have asked patients about the way they followed to treat

their GERD episodes; in order to evaluate the association between GERD

severity and treatment of GERD. We found that (91.7% of the study

population) using anti acid medication to treat their symptoms (64.5% of

them) classified as severe cases, while (8.3%of the study cases) treat their

symptoms with traditional medicine, no significant relationship was found

between the dependent variable and GERD treatment. Binary logistic

regression showed that those who reported using anti-acid medication were

more likely to have severe symptoms compared to those reported using

traditional medicine to treat their GERD symptoms. (see table 4.6 below

for other details).

Table 4.6 : Association of GERD with GERD treatment (N=120).

GERD Severity

-Traditional treatment

. Classification** i COR
Variable N (%0)* Mild/ Square - g504c1) 1
moderate Severe | Pvalue
Treating GERD 273
;ng;:ggtfg‘rf"ac'd 11091.7) | 39(355) | 71(64.5) (0.73-
10(8.3) 6(60) 440) | 0.125 10.26)

*Data are expressed as number (percent) of each group

** GERD severity classification defined as low as 2 mild episodes of heartburn per week
and as high as 5 daytime episodes and 1 nighttime episode per week .
$ Reference category. ! COR: crude odds ratio. Cl: confidence interval
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4.9 Multivariate logistic regression for the factors associated
with GERD severity

The multivariate logistic regression model has been performed to assess the
variables associated with GERD severity and to control for the
confounding factors (table 4.7 below). Variables entered in the multivariate
logistic regression model were those with significant crude odd ratio
(family member, site of diagnosis, height, co-morbidity type, co- morbidity
therapy, symptoms after fatty food, symptoms after coffee consumption,
work disturbance, chest pain during symptoms and sleeping disturbance).
The results after conducting logistic-regression model identified that all
entered variables were not statistically significant with GERD severity
except chest pain and sleeping disturbances. Having chest pain during
GERD symptoms and sleeping disturbances variables were found to be
significantly associated with GERD severity. Patients who reported that
they usually don’t feel of chest pain during GERD symptoms were less
likely to have severe GERD symptoms (OR= 0.09; 95% CI: 0.02-0.52)
compared with those always have chest pain during GERD symptoms.
Those who complained that they did not have sleeping disturbances due to
GERD episodes were less likely to have severe GERD symptoms
compared to those who usually have sleeping disturbances(OR= 0.05; 95%

Cl: 0.007-0.40).(see table 4.7 below for more details)
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Table 4.7: Multivariate logistic regression for the factors associated

with GERD severity

GERD Severity
: Classification** AOR
Variable N (%0)* Mild/ P (95%Cl)!
Severe | value
moderate
1.33
Site of diagnosis (0.27-6.54)
- Al Watani Hospital 54 (45) 13(24.1) | 41(75.9) 5.32
- Al Arabi Hospital 21(17.5) | 8(38.1) | 13(61.9) | 0.730 | (0.844-33.54)
- An Najah Hospital 4 (3.3) 3 (75) 1(25) 0.075 3.04
- Dr.Yaser Clinic® 41 (34.2) | 18(43.9) | 23(56.1) | 0.565 | (0.069-134.93)
0.57
Family member 23(19.2) | 12(52.2) | 11(47.8) (0.06-5.81)
-<3 34 (28.3) | 13(38.2) | 21(61.8) 2.86
-3-5 48 (40) 11(22.9) | 37(77.1) | 0.631 | (0.35-23.67)
- 6-8 15(12.5) 8(53.3) 7(46.7) | 0.329 9.26
->8% 0.052 | (0.98-87.20)
Height 3.20
-<165 73(60.8) | 21(28.8) | 52 (71.2) | 0.074 | (0.89-11.46)
->165° 47(39.2) | 23(48.9) | 24(51.1) | ---
Co-morbidity 11.31
Type® (0.30-424.69)
-Diabetes 16 (13.3) 1(6.2) 15 (93.8) | 0.190 14.12
-Hypertension 43(35.8) | 9(20.9) | 34(79.1) | 0.093 | (0.65-309.11)
Taking drugs for
other health
problem 0.13
-Yes 44(36.7) | 23(52.3) | 21(47.7) | 0.153 | (0.008-2.12)
-No $ 76(63.3) | 21(27.6) | 55 (72.4)
Co-morbidity 0.66
Therapy@ (0.02-26.29)
-Anti hypertensive 32(26.7) 7(21.9) 25(78.1) | 0.822
drug 5.72
-NSAID 47(39.2) | 11(23.4) | 36(76.6) | 0.159 | (0.50-64.88)

*Data are expressed as number (percent) of each group.

** GERD severity classification defined as low as 2 mild episodes of heartburn per week and as
high as 5 daytime episodes and 1 nighttime episode per week .

@Each co morbidity and co morbidity therapy has been categorized into yes/ no categories , only
Yes answer is presented (no category is the reference category).

$ Reference category.!AOR: Adjusted odds ratio. Cl: confidence interval. Enter method was used
in the model.
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Table 4.7: Multivariate logistic regression for the factors associated
with GERD severity(cont.)

GERD Severity
i Classification** AOR
Variable N (%)* Mild/ P (95%Cl)!
Severe | value
moderate

Symptoms after
fatty food
-Not at all 13(10.9) | 9(69.2) | 4(30.8) | 0.077 | 0.09(0.006-1.30)
-Occasionally 22(18.3) | 13(59.1) | 9(40.9) | 0.105 | 0.29(0.07-1.30)
-Always ® 85(70.8) | 20(23.5) | 65(76.8)
Symptoms after
coffee
consumption

-Not at all 54(45) 22(40.7) | 32(59.3) | 0.124 | 4.65(0.66-33.06)
-Occasionally 32(26.7) | 14(43.8) | 18(56.2) | 0.403 | 0.45(0.07-3.90)
-Always 34(28.3) 6(17.6) 28(82.4)
Chest pain
during
symptoms

-Don’t feel 41(34.2) | 23(56.1) | 18(43.9) | 0.007 | 0.09(0.02-0.52)
-Occasionally 46(38.3) | 14(30.4) | 32(69.6) | 0.502 | 0.54(0.09-3.26)
-Always® 33(27.5) 5(15.2) 28(84.8)
Sleeping
disturbance

-Not at all 28(23.3) | 20(71.4) 8(28.6) | 0.004 | 0.05(0.007-0.40)
-Occasionally 29(24.2) | 11(37.9) | 18(62.1) | 0.395 | 0.50(0.10-2.53)
-Always® 63(52.5) | 13(20.6) | 50(79.4) | ---
Work
Disturbance

-Not at all 43(35.8) | 19(44.2) | 24(55.8) | 0.223 | 2.73(0.54-13.70)
-Occasionally 29(24.2) | 14(48.3) | 15(51.7) | 0.844 | 1.21(0.19-7.84)
-Always® 48(40) 11(22.9) | 37(77.1) | ---

*Data are expressed as number (percent) of each group.

** GERD severity classification defined as low as 2 mild episodes of heartburn per week and as
high as 5 daytime episodes and 1 nighttime episode per week .

$ Reference category.!AOR: Adjusted odds ratio. Cl: confidence interval. Enter method was used
in the model.
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4.10 Summary

This chapter introduced the results of the statistical analysis. It showed the
distribution of the socio-demographic variables in study population and the
association of GERD disease severity with exposure factors, GERD

symptoms and consequences symptoms.

Finally, a multivariate logistic regression model was developed to assess
the variables associated with GERD severity and to control for the

confounding factors.
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Chapter Five
Discussion
5.1 Main study findings

The aim of the present study was to assess the determinants of severity and
frequency regarding GERD symptoms among the Palestinian population in
Nablus district in the West Bank, in order to implement preventive

measures for the control of this lifestyle related disease.

The study’s main findings were that eating fatty food and coffee
consumption were found to be strong predictors for GERD severity episode
among Nablus district population. These results are consistent with other
studies that identified GERD severity and determinants &4, Another
important finding of this study was that the use of antihypertensive drug or
non-steroidal anti-inflammatory drug (NSAID) increased the risk of GERD
episodes. The study also reported a lack of association of GERD with
benzodiazepines and use of oral contraceptives or hormone replacement
therapy. These findings support other studies that identified the association

of GERD with other disease and medication -2,
5.2 Socio-demographic factors associated with GERD severity

No significant differences in age, gender, marital status or educational level
were observed with the dependent variable. This was in contrast to other
studies that showed mild forms of GERD tend to be more common in

women than men ®),
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However, nearly 40% of the study population reported that having (6-8)
family members , and that was significantly associated with GERD
severity. Nearly 60.8% of the population who were less or equal to 165cm
height have also shown a statistically significant association with GERD
severity, we could interrupt that by; Low height lead to high BMI, and high
BMI has a positive association with gastro-esophageal reflux
disease(GERD) as reported in other studies®!®. However, all other
demographic variables did not show significant association with GERD

severity.
5.3 Association of GERD severity with exposure factors

In Palestine, data about GERD risk factors is lack. Therefore, the present
study tried to establish the determinants and exposure factors related to
increased prevalence of GERD among population. The present study found
that eating fatty food and coffee consumption were the predominant factors
lead to GERD among our study population. These results are consistent
with studies that identified GERD severity and determinant of GERD®, It
is also in accordance with a cross sectional study that showed high dietary
fat intake is associated with an increased risk of GERD symptoms®19,
However, trying to interpret these findings; fatty food usually sets in
stomach longer, that will induce the stomach to produce more acid, and
caffeinated products such as coffee may irritate the esophagus and weekend
the lower esophageal sphincter (LES) muscle. On the other hand, taking

anti-hypertensive drugs and Non-steroidal Anti-inflammatory drugs were
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also found to be associated with GERD severity, that may be related to
regular use of NSAID could weekend the lower esophageal sphincter
(LES) muscle, while anti hypertensive drug relaxes the lower esophageal
sphincter (LES) muscle, making it easy for the acid moves back from the
stomach. But hormonal therapy and central nervous system drug didn’t
show a significant association with GERD severity. These findings support
other studies that identify the association of GERD with other disease and
medication®?®), Moreover, nearly half of the study cases have other health
problem in addition to GERD (n=61, 50.8%). A borderline significant
association was found between GERD severity and the presence of co-
morbidity in general, but patients with diabetes or hypertension problems
were more likely to have GERD problem. Our results therefore, suggest a
consistency with other studies. For example, a study conducted on
outpatient of Toho University Omori Hospital (Japan) suggested that
ischemic heart disease might be found, although a patient was referred to

the hospital with a complaint of GERD symptoms ),

All other exposure factors did not show significant difference with GERD
severity. In contrary to our study, other studies found modest but
statistically significant associations between cigarette use and GERD
symptoms® and hookah smoking has been reported to had statistically
significant associations with mild and moderate GERD(?. Regarding
physical activity, studies showed that the absence of regular physical
activity represent important risk factors for the development of GERD®),

Adding to that the family history, a cross sectional study showed the
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association between having an immediate family member with heartburn
and having GERD symptoms, that result suggested a genetic factor related

to GERD@®),

The negative results of our study could be related to; small sample size,
and to nearly similar habits of the study population due to narrow
geographical distribution of the study. According to the association of
GERD symptoms with severity, chest pain found to be significant with
GERD severity. Concerning consequences of GERD, those who were not
complaining of sleeping or work disturbances were less likely to have sever
GERD symptoms (OR: 0.11; 95% CI: 0.04-0.31), (OR: 0.30; 95% ClI: 0.12-
0.76) respectively.

5.4 Association of the significant variables with GERD

severity

Among participants, multivariate logistic regression model for the
association of the significant variables with GERD severity showed that
GERD symptoms were associated with some factors, such as chest pain
(OR:0.09; 95% CI: 0.02-0.52) those who were not having chest pain
during or after GERD episodes were less likely to have sever GERD
symptoms compared with those who always have. And those who were not
complaining of sleeping disturbances due to GERD episodes were less
likely to have sever GERD symptoms compared to always
complain(OR:0.05; 95% CI: 0.007-0.40). All other variables did not remain

significant after adjusting for other variables in the model. However, the
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relation of these variables and even the variables that were not significant
in the binary regression are well documented in the literature and given the
importance that the health care providers should give awareness and
education about its relation with GERD symptoms. Our results suggested a
lack of information about determinants of GERD among the Palestinian
population. Perhaps, this could be related to that most of the studies were
conducted in developed countries like Iran and UK with very large sample

size.
5.5 Limitation

Like most of the epidemiological studies, this study has some limitations.
Our study could be limited by its cross sectional design, where we can’t
generate causal relationships between the symptoms of GERD and
exposure factors or lifestyle habits. The second limitation of this study was
the relatively small number of subjects. Another possible limitation could
be attributed to the nature of this health problem, because GERD patients
usually are outpatients and therefore, they don’t have to stay in healthcare
center, so there may be a researcher bias of missed cases who have been
come while the researcher was not present in the health care center in the
period of data collection. In addition, patients consider symptoms of GERD
as benign problem that doesn’t need healthcare, thus, under-estimation of
the reported determinants could have been occurred. Moreover, this is a
recall study where an over or underestimation of reported symptoms could

have been occurred. Furthermore, the resulted GERD symptoms could have
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been attributed to some other factors or other confounders that haven’t been

taken into account in this study.

Despite these limitations we believe that this study provided a baseline data
as it enables us to develop intervention programs to control GERD
symptoms in Palestine, and it provided important findings necessary to
generate hypothesis on the GERD and its associated lifestyle factors among
population in the West Bank using another study designs like cohort

studies.
5.6 Conclusions

We could conclude that GERD disease is a very real problem among
people in Nablus district. The severity of GERD disease symptoms
illustrates the need for increasing patients compliance and education in
order to minimize the occurrence of GERD disease symptoms and its
complications. Finally, this study improved our understanding in a way that
might help to overcome the factors that may lead to GERD symptoms
occurrence. Moreover, this study increased our knowledge regarding daily
habits or lifestyle behaviors and their associated adverse health effects
especially GERD symptoms. On the other hand, and in order to decrease
the morbidity from GERD disease symptoms, further research is
considered necessary to explain great issues in the understanding of GERD

disease determinants.
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5.7 Recommandations

This study has the following recommendations for both the population and
the future researches in order to minimize the occurrence of GERD and its

symptoms:

5.7.1 Recommandations for population

It is apparent that awareness of this issue is minimal among population,
with most instances of GERD disease related daily life factors arising
through lack of knowledge. Therefore, media program, public lectures are
needed to increase education and awareness about bad dietary intake habits,
lifestyle behaviors and health concerns especially that related to gastro-

intestinal system problems.

5.7.2 Recommandations for future studies

Large prospective controlled trials are warranted to recommend more
precise dietary and lifestyle factors that could be associated with GERD
symptoms among Palestinian population. We also recommend to apply
further studies that investigate the relationship between GERD severity and
other factors, such as environmental factors. Therefore, further future
studies in all Palestinian governmental and private hospitals and clincs are

recommended.
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5.8 Summary

This chapter has discussed the main study findings from the researchers
point of view and in comparison with other similar previous studies. The
main findings of the study showed that GERD disease symptoms is a real
problem among Palestinian community and therefore effective awareness
and educative measures should be implemented. We finally provided

conclusions and recommendations in regard to the main study findings.
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Annex (G): Arabic version of the consent form
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Annex (H) : English version of the consent form

Consent Form

Subject: consent to participate in a scientific study for the Master of Public
Health program.

Study Title: Determinants Of Gastro esophageal Reflux Disease in Nablus.
Student: Marah Abdel Gaffar Abu Salha

Academic supervisor: Dr. Hamzeh Al Zabadi

Hello,-

| am Marah Abdel Gaffar Abu Salha from Nablus, | am conducting a study
research to assess the risk factors related to severity and frequency of
GERD disease’s symptoms among the Palestinian population in Nablus, as
a requirement for a Master's degree in Public Health from An-Najah
National University.

The aim of this study is to analyze the association between GERD
symptoms and background variables, especially focused on lifestyle ones in
the West Bank. This study requires also taking a sample of 120 GERD
patients. This study requires filling a face-to-face administered
questionnaire by 120 GERD patients.

We hope that you will kindly agree to participate in this study where there
IS no risk due to participation and that all the collected information will
remain confidential and for research purposes only. You have also the right
to withdraw from the study whenever you want.

Respectfully,

Student: Marah Abdel Gaffar Abu salha

Mobile: 0599152402

E-mail: marahnablus@gmail.com

| have read the explanation above, and based upon | agree to participate
voluntary in the above mentioned study:

NaMEe: ..o :
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