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ABSTRACT

Objective: The aim of this study is to assess the prevalence of functional gastrointestinal disorders (FGIDs) among the women population of the Ha’il 
region in Saudi Arabia. It also includes the analysis of the effect of dietary factors on FGIDs and to evaluate if any significant correlation exists between 
the type of diet and FGIDs.

Methods: A cross-sectional study was conducted at the Maternity and Children’s Hospital and Ha’il General Hospital in the Ha’il Province of Saudi 
Arabia with 501 random women patients who had visited these hospitals. Data were collected through a questionnaire and analyzed using the 
statistical program SPSS-21.

Results: In this study, 50% of the women population in Ha’il had at least one of the FGIDs. Acidity (14.4%) is the prominent FGID followed by gas 
(11.8%) and abdominal pain (11.4%). The FGIDs increase with age, irrespective of dietary factors. Gas formation was observed to be significantly 
correlated with age (p<0.05), and unhealthy diet was highly correlated to acidity (p<0.01) and gas formation (p<0.01).

Conclusion: FGIDs were observed to be considerably lower if a healthy diet was maintained at least up to 40 years of age. High fiber and protein-rich 
diet along with fresh fruits and vegetables are known to reduce FGID symptoms to a great extent; hence, dietary changes along with physical activity 
could help reduce the occurrence of FGIDs.
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INTRODUCTION

Functional gastrointestinal disorders (FGIDs) are a variable 
combination of recurrent gastrointestinal (GI) symptoms such as acidity, 
diarrhea, constipation, and abdominal pain, which cannot be explained 
by structural or biochemical abnormalities. FGIDs lack identifiable 
biomarkers and therefore are diagnosed based on their symptom 
picture. The prevalence of FGIDs in the general population in many 
countries has been increasing. People with FGIDs are often affected not 
only physically but also psychosocially, having a massive influence on 
the society [1]. However, there are no structural abnormalities that can 
be detected.

The “Rome diagnostic criteria” have classified 24 FGIDs into 
esophageal, gastroduodenal, bowel, biliary, anorectal, and abdominal 
pain subcategories. Functional heartburn or gastroesophageal reflux 
disorder (GERD), functional dyspepsia (FD), and irritable bowel 
syndrome (IBS) are characterized by often overlapping and most 
commonly reported symptoms such as abdominal discomfort or pain, 
acidity or heartburn, gas formation, diarrhea, and constipation. Since 
most people with FGIDs do not seek medical care, population-based 
surveys are pivotal in assessing the epidemiology of these conditions. 
However, the prevalence data are difficult to obtain due to the need for 
complex longitudinal population-based studies, the fluctuating nature 
of the disorders, and classification of the subjects. Very few prevalence 
studies have been performed, and they have reported strikingly 
different rates [2].

The risk factors associated with FGIDs include lifestyle, emotional stress, 
sleep problems, and dietary habits. The dietary habits are moving away 
from traditional food to fast foods which have detrimental effects on 

health; it is an obvious factor associated with obesity, type 2 diabetes 
mellitus, cardiovascular disease, food allergy, and hepatotoxicity [3,4]. 
Various food items such as lactose, fructose, wheat, and caffeine have 
been implicated to play a role in the prevalence of FGIDs such as IBS 
and FD. Several mechanisms for food-induced symptoms have been 
proposed which include food intolerance, food allergy, bacterial 
overgrowth, altered colonic flora, and alterations in GI physiology 
after eating. However, the importance of these mechanisms remains 
unclear [5,6]. The cause of FGIDs remains essentially unknown, but 
psychological factors, external stress, and environmental factors have 
been implicated. Although FGID is generally a non-life-threatening 
disorder that is not associated with survival, FGID patients have an 
impaired health-related quality of life [7].

In Saudi Arabia, various kinds of GI problems are seen in 61% of the 
population, the most common one being the abdominal pain and 
diarrhea [8]. The prevalence of FD in the population is 7.9–40% [7] 
and that of IBS ranges from 9% to 40% [9], GERD is at 28.7% [10]. The 
prevalence of GERD among the Saudi population is higher than that 
in Western countries and East Asia [11]. There have been limited and 
varying reports of prevalence studies of FGIDs in Saudi Arabia. There is 
no information available on the dietary habits or prevalence of FGIDs, 
especially among the women population in the Ha’il region of Saudi 
Arabia. Hence, this study was undertaken to assess the prevalence 
of FGIDs, the dietary habits and their effects on several FGIDs, and 
suggests remedial measures.

METHODS

A cross-sectional quantitative survey was conducted using a structured 
questionnaire during the period from November 2017 to January 2018 
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to address the objectives. The simple random sampling technique was 
used to collect the data to a target of 550 respondents. However, at 
the end of the data collection process, 501 valid questionnaires were 
considered in the final analysis and the response rate was 91%. The 
respondents consisted of the women of all ages in the Maternity and 
Children’s Hospital and Ha’il General Hospital in Ha’il city, Kingdom of 
Saudi Arabia. The purpose of the study was explained to the patients, and 
the questionnaire was given to them to be filled only with their consent. 
The data collection form included the basic anthropometric details, the 
frequency of different types of foods consumed, and problems related to 
the GI tract such as abdominal pain, acidity, indigestion, bloating due to 
gas, diarrhea, constipation, infections, or any other problems related to 
the GI tract in detail. Medical history of patients was examined wherever 
possible. The questionnaire was carefully designed and developed to 
address the objectives of the study. The questionnaire consisted of close-
ended responses such as yes/no. The responses were carefully captured 
and coded in SPSS 21.0 statistical package software for analysis. All 
reported p values are two sided and differences were considered 
statistically significant at p<0.05 and p<0.01.

The type of food consumed is categorized as “fatty food,” which includes 
foods fried in oil or butter, sugary foods with high carbohydrates, and 
foods with low fiber. Protein-rich foods with low carbohydrate and high 
fiber, fresh fruits, vegetables, and salads are categorized as “healthy 
food.” Three groups were formed based on the regular diet pattern of 
a person. If the diet includes more than 70% of fatty foods every day 
along with high carbohydrates and less fresh fruits or salads, it is an 
“unhealthy diet.” If a person consumes fatty foods once in a week, 
but if the everyday diet has low carbohydrate and protein rich foods 
along with salads, it is categorized as “moderately healthy diet.” The 
third group includes people consuming very less fatty foods and 
eating low carbohydrate, protein-rich foods along with fresh fruits, 
and salads regularly are on a “healthy diet.” These diet patterns are the 
routine eating habits of the individuals. Only individuals with frequent 
recurrence of the FGID symptoms for more than 6 months were 
considered for the study.

RESULTS

The results obtained after analysis of 501 female participant data using 
SPSS statistical program Version 21 are presented in this study. The 
participant demographic characteristics are presented in Table 1. The 
age groups of the respondents ranged from 16 to 60 years, with a mean 
age of 36±13 years, 41.5% participants were between 26 and 40 years, 
33.3% were >40 years, and almost 50% of the participants belonged to 
the moderate diet group. Healthy diet group had 27.7% and unhealthy 
diet group comprised 23.6% participants.

The frequency of several FGIDs in the population is shown in Fig. 1. In 
this study, it has been observed that acidity is more prevalent in the 
population, followed by gas and abdominal pain, constipation, and 
diarrhea irrespective of age or diet.

The prevalence of FGIDs in different age groups is shown in Fig. 2. 
In the age-wise study of FGIDs irrespective of diet, acidity (15.1%) 
and abdominal pain (14.3%) are higher in the <25 years age group 
followed by diarrhea (9.5%). In the age group of 26–40 years group, 

acidity (13.5%) and gas (11.5%) are prevalent. However, gas (16.2%) 
and acidity (16.2%) are the most prevalent FGIDs after 40 years of age 
followed by abdominal pain (15%). Constipation is almost the same 
irrespective of age. Diarrhea is higher in younger group and older age 
group >40 years.

The effect of dietary habits on the prevalence of FGIDs irrespective 
of age has been shown in Fig. 3. Acidity (23.7%), gas (22%), and 
abdominal pain (14.4%) are the highest FGIDs among the unhealthy 
diet group followed by the moderate diet group. Healthy diet group 
shows comparatively less FGIDs.

The effect of diet on the prevalence of FGIDs in three age groups has 
been observed. In the unhealthy diet group, acidity (35.7%), abdominal 
pain (28.6%), and gas (21.4%) are the highest FGIDs. In the moderate 
diet group, where fast foods are consumed occasionally, abdominal pain 
(21.6%), acidity (16.2%) is higher, and diarrhea (13.5%) is increased. 
The occurrence of FGIDs is considerably less in the younger age group 
(Fig. 4).

The FGIDs in the middle age group of 26–40 years are shown in Fig 5. 
FGIDs are lower in healthy diet group. The moderate healthy group has 
increased FGIDs such as acidity (13%), gas (10%), constipation (10%), 
and abdominal pain (9%). The unhealthy eaters have the highest levels 
FGIDs, acidity (20%) and gas (18.3%) followed by constipation (11.7%).

In the age group >40 years, healthy diet group has elevated levels 
FGIDs such as acidity (25%), gas (12.5%), and abdominal pain (12.5%). 
Moderate diet does not show very high elevations, but unhealthy diet 
showed a prominent increase in acidity (26.1%), gas (26.1%), and 
abdominal pain (26.1%) are the highest (Fig. 6).

The correlation coefficients among the variables such as age, healthy, 
moderately healthy, unhealthy diet, and FGIDs are shown in Table 2. The 
results reveal that there is a significant correlation existing between age, 
type of diet, and FGIDs. There is a strong positive correlation between 
age and gas formation (0.010 at α=0.05 level), unhealthy diet and gas 
formation (0.000 at α=0.01 level), and unhealthy diet and acidity (0.001 
at α=0.01 level).

DISCUSSION

Acidity, abdominal pain, gas formation, diarrhea, and constipation 
are common overlapping symptoms of major GI-related disorders 
such as GERD, IBS, FD, and peptic ulcers. GERD is mainly due to the 
reflux of gastric contents into the esophagus with epigastric pain and 
heartburn as common symptoms. Often, FD is caused by a peptic ulcer 
or acid reflux. Diarrhea and constipation are more prominent in IBS. In 
recent years, the number of people suffering with FGIDs has increased. 
These symptoms implicate not only the existence of FGIDs but also 
malabsorption syndrome, food allergies, and food intolerance [12]. 
There are varying reports regarding the prevalence of FGIDs in 
KSA ranging from 9 to 40%. These diverse prevalence rates within 
the different parts of the country suggest multifactorial etiological 
elements [10].

In this study, 50% of the women have at least one of the FGIDs among 
which, acidity, gas formation, and abdominal pain were highest in 
women population of Ha’il region irrespective of age or diet. In another 
similar study about the pattern of GI diseases in the eastern region of 
Saudi Arabia, it was found that 75% of people suffered from abdominal 
pain followed by diarrhea [8]. In another KSA study, 45% of population 
was observed to be suffering from acid reflux symptoms [13]. In the 
present study, it has been observed that 14% of the women population 
in Ha’il region suffers from acidity problem which is a major symptom 
of GERD. GERD is more prevalent in KSA than in western countries and 
East Asia, affecting an estimated 20–30% of the population, and it is 
the most common outpatient diagnosis in gastroenterology and has a 
high prevalence in the general population. The latest report of GERD 
prevalence is at 28.7% in KSA [11]. As many as 40% of patients with 

Table 1: Demographic characteristics of data

Variables Frequency (%)
Age

<25 years 25.1
26–40 years 41.5
>40 years 33.3

Diet
Unhealthy diet 23.6
Moderate diet 48.9
Healthy diet 27.7

N=501
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Fig. 1: Frequency of several functional gastrointestinal disorders in the population. N=501

Fig. 2: Frequency of functional gastrointestinal disorders in different age groups

Fig. 3: Frequency of several functional gastrointestinal disorders with different dietary habits. Mod healthy: Moderately healthy
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Fig. 4: Frequency of functional gastrointestinal disorders with different dietary habits in the <25 years age group. 
Mod healthy: Moderately healthy

Fig. 5: Frequency of functional gastrointestinal disorders with different dietary habits in 26–40 years age group.  Mod healthy: Moderately 
healthy

Table 2: Correlation between age, diet, and FGIDs

Variables Pain Gas Acidity Diarrhea Constipation
Age

Pearson correlation 0.011 0.115 0.031 0.030 −0.006
Sig. (two-tailed) 0.805 0.010* 0.492 0.505 0.901
N 501 501 501 501 501

Healthy diet
Pearson correlation −0.040 −0.116 −0.076 −0.039 −0.051
Sig. (two-tailed) 0.377 0.380 0.089 0.388 0.259
N 501 501 501 501 501

Moderately healthy diet
Pearson correlation 0.002 −0.048 −0.059 −0.001 0.035
Sig. (two-tailed) 0.972 0.286 0.185 0.974 0.434
N 501 501 501 501 501

Unhealthy diet
Pearson correlation 0.053 0.177 0.148 0.041 0.011
Sig. (two-tailed) 0.237 0.000** 0.001** 0.359 0.813
N 501 501 501 501 501

*Correlation is significant at the 0.05 level (two-tailed). **Correlation is significant at the 0.01 level (two-tailed).
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GERD have an inconclusive response to medical therapy. However, 
now, it is clear that an allergic reaction to food plays an important 
role, and dietary interventions, as well as biologic agents to block the 
inflammatory cascade, are being studied [14].

Abdominal pain along with diarrhea or constipation is the most common 
symptom of IBS. A report from the northern region of KSA showed 
abdominal pain or discomfort in 37.9% of patients [15]. The highest 
reported IBS is 40.7% in the Qassim region of KSA with no significant 
gender discrimination [16]. However, in most countries, including 
Saudi Arabia, almost all of the studies conducted in association with 
IBS and several other FGIDs such as dyspepsia and GERD have reported 
a female predominance. In a recent cross-sectional study conducted 
in Jeddah, KSA, the overall prevalence of IBS was 21%, with a higher 
prevalence among females at 26% than among males at 19% [17]. 
In an online survey in Japan, the prevalence of both FD and IBS was 
observed to be higher in women than in men [18]. A similar observation 
was made in Mexico, where women more frequently reported bowel 
movements (BMs) associated with the onset of abdominal discomfort 
and pain and abdominal fullness or bloating than men, constipation too 
was more common in women than men [19]. Studies found that gender, 
family history, stress, anxiety, depression, infections, dietary factors, 
and sleep disorders were associated with FGIDs in KSA [9,17,18].

The role of particular types of foods in the etiology of FGIDs is poorly 
understood. An attempt has been made in the present study to 
understand the impact of dietary habits on FGIDs in different age groups. 
This study definitely confirms age as a factor in the prevalence of FGIDs. 
Acidity, gas, and abdominal pain were more prevalent as age increased 
irrespective of dietary factors. Gas formation increased consistently with 
age and has been the only FGID observed to be significantly correlated 
with age. The occurrence of FGIDs is observed to be considerably less 
with a healthy diet, particularly in <40 years age groups. Age does 
appear to have some effect and an increase in FGIDs is seen with 
advancing years through a healthy diet is maintained. Acidity increased 
considerably with age even with a healthy diet. Previous studies too 
reported a significant association of gastroesophageal reflux disease 
with age [13,20]. High-fiber foods such as beans, vegetables, and fruits 
are associated with a reduction in the prevalence of FGIDs. Fibers are 
associated with low levels of acid production, and hence, they reduce 
the acid reflux symptoms [21,22]. Likewise, in this study too, it has been 
observed that the healthy diet group consuming low-fat foods, fruits, and 
salads with fresh vegetables on a daily basis showed considerably less 
FGIDs. Acidity, gas, and abdominal pain are observed to be low until the 
age of 40 if a healthy diet is maintained. An unhealthy diet is observed to 
be highly correlated to acidity and gas formation in this study.

The unhealthy diet group consuming more of fast foods and fatty foods 
regularly had more FGIDs than healthy diet group clearly indicating 
the role of dietary factors. Similar observations have been reported 
about the role of fried foods, beverages, and spicy foods in causing 
several FGIDs [21-24]. High-fat intake increases the perception of 
reflux symptoms and a very low carbohydrate diet protects against 
reflux [23]. Consumption of spicy foods is directly associated with 
IBS, particularly in women [25,26]. Adherence to fast food patterns 
contributes to the risk of developing reflux [27]. In the moderate diet 
group, FGIDs such as abdominal pain, acidity, and diarrhea are higher 
in the younger group <25 years of age. In this group, fast foods and 
high-fat foods are consumed occasionally; hence, gut sensitivity to food 
changes or irritation may be more in younger age than in the middle or 
older age group. In a previous study too, a lower incidence of FD was 
shown in female patients over 70 years and a higher incidence of IBS in 
male patients under 29 years [28]. Food intolerance, food allergies, or 
malabsorption could be the cause of this sensitivity. Food intolerance is 
an adverse reaction to food which does not involve the immune system. It 
often causes abdominal cramps or diarrhea due to the foods containing 
components capable of triggering the reaction [12]. Approximately 50% 
of people with IBS report that food worsens their symptoms, drawing 
attention to the role of food in this context. Evidence encourages 
researchers to further investigate the role of food intolerance as a major 
contributor to IBS symptoms [12,29]. The food components that induce 
these functional gut symptoms have been identified. High gluten, 
fructose, lactose, natural, and added food chemicals such as salicylates, 
amines, and glutamates, fermentable oligo-, di-, and monosaccharides 
and polyols (FODMAPs) are known to trigger FGIDs. These are poorly 
absorbed and exert osmotic effects in the intestinal lumen increasing its 
water volume and are rapidly fermented by bacteria with consequent 
bloating and gas production [29,30].

Changes in lifestyle which have been considered in treating FGIDs 
include small meals, increasing the consumption of fiber, and reducing 
fatty food, dairy products, carbohydrates, caffeine, alcohol, and food 
with a high-protein content. Studies are required to assess the efficacy 
of a dietary approach characterized by low food chemicals. A realistic 
and efficacious therapeutic approach for FGID symptoms would be that 
of utilizing food choices through low FODMAPs and other potential 
dietary strategies [29].

CONCLUSION
In this study, about 50% of the women population in Ha’il had at least 
one of the FGIDs. Acidity is the prevailing FGID followed by gas and 
abdominal pain. The FGIDs increase with age, irrespective of dietary 
factors. Gas formation was observed to be significantly correlated 

Fig. 6: Frequency of functional gastrointestinal disorders with different dietary habits in the >40 years age group. Mod 
healthy: Moderately healthy
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with age, and unhealthy diet was highly correlated to acidity and gas 
formation. FGIDs were observed to be considerably lower if a healthy 
diet was maintained at least up to 40 years of age. High fiber and 
protein-rich diet along with fresh fruits and vegetables are known to 
reduce FGID symptoms to a great extent; hence, dietary changes along 
with physical activity could help reduce the occurrence of FGIDs.
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