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Abstract: Background: Irritable Bowel Syndrome (IBS) is a global health disorder characterized 
heterogenic prevalence worldwide. Therefore, the aim of the present study was to identify the IBS 
common features among Northern Saudi population according to Rome IV criteria. Methodology: In 
this community based cross-sectional survey, data about IBS were obtained from 900 Saudi 
volunteers living in the city of Hail, Northern Saudi Arabia. A Purposeful questionnaire was 
designed and used for obtaining the necessary data. Each questionnaire was filled by a medical 
student during the interview. IBS was diagnosed based on Rome IV Criteria. Results: The most 
common IBS type was mixed followed by constipation and diarrheal, constituting 173/403 (43%), 
125/403 (31%) and 105/403 (26%), respectively. The prevalence rates of mixed constipation and 
diarrheal IBS types among males were 43%, 31.6%, and 25.4%, respectively. The prevalence rates of 
mixed constipation and diarrheal IBS types among females were 43%, 30.6%, and 26.5%, 
respectively. Conclusion: The prevalence of rates of IBS using Rome IV, still within medium values 
among Northern Saudi population, though, there were higher prevalence rates of IBS symptoms. The 
most common IBS type was mixed followed by constipation and diarrheal types. All IBS related 
symptoms were more common among women compared to men. 
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1. Introduction 

Irritable bowel syndrome (IBS) is a global health disorder, which is difficult to ascertain its 
global prevalence due to the heterogeneity of published epidemiological data. The mean prevalence 
among individual countries ranged from 1.1% in France and Iran to 35.5% in Mexico [1]. IBS is 
more prevalent among females than males, which is attributed to a diversity of physiological and 
psychological factors [2]. IBS is categorized according to the predominant symptoms (Rome IV 
criteria) into diarrheal IBS (IBS-D), constipation (IBS-C), and mixed IBS (both D&C) (IBS-M), or 
undetermined (IBS-U) [3]. IBS-C is significantly prevalent among females. Fatigue, depression, 
anxiety, and lower quality of life are more frequently among females compared to males’ patients. 
These facts may indicate that sex hormones and gender inconsistencies may play vital roles in the 
pathophysiology of IBS [2,4]. 

Although there are few studies from Saudi Arabia, the existent studies showed relatively higher 
prevalence rates of IBS, particularly among the younger population. A prevalence of 9.2% was 
reported in patients with a mean age of 17.5 ± 3 years and a range of 15–23 years [5]. Prevalence of 
IBS was 14.4% was reported from Western Saudi Arabia [6]. 

The Rome diagnostic criteria are expert consensus criteria for diagnosing functional 
gastrointestinal disorders (FGIDs) [7]. The initial forms of Rome criterion regarded bowel disorders 
including IBS, functional constipation, diarrhea and distension as separate parts. Subsequently, these 
disorders were recognized as overlap (Rome II & Rome III). However, it is difficult to arrange 
these disorders in the clinic into separate entities. Such is the case of IBS with predominant 
constipation (IBS-C) from functional constipation or IBS-D from functional diarrhea. It is known 
that bloating and/or distension are shared symptoms repeatedly stated by patients with any functional 
bowel disorder [8]. Rome III was revised to Rome IV in May 2016. One important change in the 
Rome IV criteria is that abdominal pain must be present for a diagnosis of irritable bowel 
syndrome (IBS). Under Rome III, in contrast, patients with abdominal discomfort only could be 
diagnosed with IBS, but these cases under Rome IV are now classified as unspecified functional 
bowel disorder (FBD). In a simple comparison of Rome III and Rome IV, it is unclear whether this 
difference reflects the influence of symptomatic frequency or the presence of abdominal pain. In 
particular, the influence of abdominal pain restriction on the diagnosis of IBS with predominant 
constipation (IBS-C) in the Rome IV criteria is largely unknown [9]. 

However, the symptoms of IBS may differ in different geographical regions, as a result of 
underline etiological factors. Therefore, the aim of the present study was to identify the IBS common 
features among Northern Saudi population according to Rome IV criteria. 

2. Materials and methods 

In this community based cross-sectional survey, data about IBS were obtained from 900 Saudi 
volunteers living in the city of Hail, Northern Saudi Arabia. Participants were randomly selected by 
simple random regardless of age, gender, and education or occupation. 

A Purposeful questionnaire was designed and used for obtaining the necessary data. Each 
questionnaire was filled by a medical student during the interview. IBS was diagnosed based on 
Rome IV Criteria. Recurrent abdominal pain, on average, at least 1 day/week in the last 3 months, 
associated with two or more of the following criteria: 
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Related to defecation; Associated with a change in frequency of stool; Associated with a change 
in form (appearance) of stool. Criteria fulfilled for the last 3 months with symptom onset at least 6 
months before diagnosis. Those didn't completely fulfillment Rome IV criteria were categorized as 
patients with IBS symptoms. 

3. Data analysis 

Statistical Package for Social Sciences (version 16) was used for analysis and to perform a 
Pearson Chi-square test for statistical significance (P value). The 95% confidence level and 
confidence intervals were used. A p value less than 0.05 was considered statistically significant. 

4. Ethical consent 

Each participant was asked to sign a written ethical consent during the questionnaire’s interview. 
The informed ethical consent form was designed and approved by the ethical committee of the 
College of Medicine (University of Hail, Saudi Arabia) Research Board. 

5. Results 

Out of the 900 study subjects, 388 (43%) were males and 512 (57%) were females. The 
majority of participants were at age group ≤22 years (n = 256), particularly females (n = 225), 
followed by age range 23–29 years (n = 196), as shown in Table 1, Figure 1. Most of the participants 
were Governmental employed (n = 297), particularly females (n = 260), followed by self-employed 
(n = 201), particularly males (n = 201), as shown in Table 1, Figure 1. IBS was diagnosed in 106 
(11.8%) patients applying Rome IV criteria (42/388 (10.8%) were males and 64/512 (12.5%) were 
females). Consequently, the overall prevalence of IBS was 11.8%, and the prevalence rates of males 
and females were 10.8% and 12.5%, respectively. IBS symptoms were identified in 297/900 (33%) 
subjects, (116/388 (30%) were males and 181/512 (35.4%) were females), as indicated in Table 1, 
Figure 2. 

The most common IBS type was mixed followed by constipation and diarrheal, constituting 
173/403 (43%), 125/403 (31%) and 105/403 (26%), respectively. The prevalence rates of mixed 
constipation and diarrheal IBS types among males were 43%, 31.6%, and 25.4%, respectively. The 
prevalence rates of mixed constipation and diarrheal IBS types among females were 43%, 30.6%, 
and 26.5%, respectively, as indicated in Table 2, Figure 1. 

Changes in stool frequency with discomfort were observed in 403/900 (44.8%) of whom 
178/399 (44.6%) were males and 225/512 (44%) were females. Changes in stool appearance were 
noted in 403/900 (44.8%) of whom 190/399 (47.6%) were males and 213/512 (41.6%) were females. 
Nocturnal diarrhea was identified in 282/900 (31.3%) of the patients (97/399 (24.3%) were males 
and 185/512 (36%) were females). Hematochezia was experienced in 62/900(6.9%); included 
24/399 (6%) males and 40/512 (7.8%) females. Severe diarrhea or constipation was determined in 
110/900 (12.2%) of whom 37/399 (9.3%) were males and 73/512 (14.3%) were females. Fever or 
weight loss was described by 170/900 (19%) of the patients of whom 55/399 (13.8%) were males 
and 115/512 (22.5%) were females, as shown in Table 2, Figure 2. 
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Table 1. Study subjects by gender, age and occupation and IBS status. 

Variable Males Females Total 
Age    
≤22 years 31 225 256 
23-29 68 128 196 
30-39 78 63 141 
40-49 97 54 151 
≥50 114 42 156 
Total 388 512 900 
Occupation    
Jobless 55 113 168 
Private Employer 50 33 83 
Self-employed 201 96 297 
Governmental employment  52 260 312 
Student 30 10 40 
Total 388 512 900 
IBS status    
IBS(Rome IV) 42 64 106 
IBS symptoms 116 181 297 

 

Figure 1. IBS symptoms by gender. 
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Table 2. Study subjects by gender and IBS symptoms. 

Variable Males Females Total 
Dominant symptoms    
Diarrhea 40 65 105 
Constipation 50 75 125 
Mixed 68 105 173 
Total 158 245 403 
Change in stool frequency with discomfort   
Yes 178 225 403 
No 210 287 497 
Total 388 512 900 
Changes in Stool Appearance   
Yes 190 213 403 
No 196 299 497 
Total 388 512 900 
Nocturnal diarrhea    
Yes 97 185 282 
No 291 327 618 
Severe Diarrhea or Constipation   
Yes 37 73 110 
No 351 439 790 
Hematochezia    
Yes 24 40 62 
No 364 472 836 
Fever    
Yes 55 115 170 
No 333 397 730 
Weight loss    
yes 55 115 170 
No 33 397 730 

Table 3, Figures 3 and 4, summarized the distribution of the study population by age and IBS 
symptoms. Diarrhea was commonly observed in age 40–49 years followed by 30–39 years, 
representing 36/105 (34.3%) and 26/105 (24.8%), correspondingly. Constipation was predominantly 
determined in age groups 40–49 and 30–39 years, constituting 40/125(32%) and 37/125 (29.6%), in 
this order. Mixed (Diarrhea and Constipation) was commonly observed in 40–49 years and 30–39 
years, representing 47/173 (27%) and 45/173 (26%), in this order (Figure 3). Changes in stool 
frequency with discomfort mostly experienced in the age group ≤22 years, followed by 23–29 years, 
representing 110/403 (27.3%) and 100/403 (25%), correspondingly. Changes in Stool Appearance 
were predominantly seen in the age range 23–29 years, representing 109/403 (27%). Nocturnal 
diarrhea was predominantly seen in the age group ≤22 years, representing 98/403 (24.3%). 

Severe diarrhea or constipation was more frequent in age 23–29 years, constituting  
35/110 (31.8%). Hematochezia was more frequent in the age range 30–39 years, representing  
18/64 (28%). Fever, was more frequent in the age range ≤22 years, representing 55/170 (32%). 
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Figure 2. Description of IBS symptoms by gender. 

Table 3. Study subjects by age and IBS symptoms. 

Variable ≤22 years 23–29 30–39 40–49 50+ Total 
Dominant symptoms      
Diarrhea 12 14 26 36 17 105 
Constipation 7 24 37 40 17 125 
Mixed 19 37 45 47 25 173 
Total 38 75 108 123 59 403 
Changes in stool frequency with discomfort     
Yes 110 100 77 62 54 403 
No 146 96 64 89 102 497 
Total 256 196 141 151 156 900 
Changes in Stool Appearance      
Yes 92 109 83 59 60 403 
No 164 87 58 92 96  
Total 256 196 141 151 156 900 
Nocturnal diarrhea      
Yes 98 70 51 33 30 282 
No 158 126 90 118 126 618 
Severe Diarrhea or Constipation     
Yes 32 35 17 11 15 110 
Hematochezia       
Yes 10 13 18 13 10 64 
Fever       
Yes 55 43 29 26 17 170 



154 

AIMS Medical Science                                                                 Volume 6, Issue 2, 148–157. 

 

Figure 3. IBS symptoms by age. 

 

Figure 4. Description of IBS symptoms by age. 

6. Discussion 

Cramping, abdominal pain, bloating, gas, and diarrhea or constipation, or both. These symptoms 
may overlap with other gastrointestinal disorders or may greatly vary according to the geographical 
area, which is linked to specific etiological factors. However, the present study was an attempt to 
categorize the most common IBS symptoms in Northern Saudi Arabia according to Rome IV criteria. 

In the present study, the most common IBS type was mixed followed by constipation and 
diarrheal, constituting 43%, 31%, and 26%, respectively. The prevalence rates of mixed constipation 
and diarrheal IBS types among females were 43%, 30.6%, and 26.5%, respectively. Determining the 
predominant symptom (IBS with diarrhea, IBS with constipation, or mixed IBS) plays an important 
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role in the selection of diagnostic tests and treatments [10]. Prevalence rates of constipation, diarrhea 
or both were different for the different geographical area [11–13]. BS IBS-C and chronic 
constipation (CC) can be difficult to distinguish clinically. The Rome III criteria generate reciprocal 
barring between IBS-C and CC, based on the existence of abdominal pain, which is a crucial 
criterion for IBS-C. Previous studies reported that up to 45% of CC patients have abdominal pain and 
other IBS attributes [14]. Several studies propose that IBS-D is associated with intestinal bacterial 
microflora, colonic inflammation, and small intestinal bacterial overgrowth [15,16]. Patients with 
IBS-D responded to bowel symptoms with more stress and distress temporarily [17]. However, the 
presence of IBS as diarrheal or constipation or mixed is widely variable, based on several factors 
including its etiology. In a study from Saudi Arabia, to determine the prevalence, severity, and 
predictors of IBS among nurses found that the prevalence of IBS among nurses was 14.4%, and  
IBS-Mixed type was the commonest variety (54.5%) [6]. 

In the current study, changes in stool frequency with discomfort were observed in 44.8% of 
whom 44.6% were males and 44% were females. Changes in stool appearance were noted 44.8% of 
whom 47.6% were males and 41.6% were females. Such changes might be associated with dietary 
habits. Increased intake of food rich in fibers may lead to changes in stool frequency with discomfort. 
Short-chain soluble and highly fermentable dietary fiber, such as oligosaccharides results in rapid gas 
production that can cause abdominal pain/discomfort, abdominal bloating/distension, and flatulence 
in patients with IBS. By contrast, long-chain, intermediate viscous, soluble and moderately 
fermentable dietary fiber, such as psyllium results in low gas production and the absence of the 
symptoms related to excessive gas production. Dietary fiber acts on the gastrointestinal tract through 
several mechanisms, including increased fecal mass with mechanical stimulation/irritation of the 
colonic mucosa with increasing secretion and peristalsis, and the actions of fermentation byproducts, 
particularly short-chain fatty acids, on the intestinal microbiota, immune system and the 
neuroendocrine system of the gastrointestinal tract [18]. 

Nocturnal diarrhea was identified in 31.3%, and it was more common among females (36%) vs 
males (24.3%). Sleep interruption is mutual in inflammatory bowel diseases (IBD). However, studies 
demonstrating a similar prevalence in IBS propose that nighttime disturbance because of diarrhea 
and abdominal pain may be the main sign of poor sleep quality [19]. 

Hematochezia was found 6.9%, which was relatively higher among females (7.8%) compared to 
males (6%) males. Also, fever or weight loss was described by 19% of the patients of whom 22.5% 
were females and 13.8% were males. In IBS patients, the presence of alarming symptoms (fever, 
weight loss, rectal bleeding, significant changes in blood chemistry), the presence of palpable 
abdominal masses, any recent onset of symptoms in patient aged over 50 years, the presence of 
symptoms at night, and a familial history of celiac disease, colorectal cancer and/or inflammatory 
bowel diseases all warrant investigation. Treatment strategies are based on the nature and severity of 
the symptoms, the degree of functional impairment of the bowel habits, and the presence of 
psychosocial disorders [20]. 

However, the present study lacks assessment of some IBS related factors particularly genetic 
and epigenetic factors. Genome-wide association studies, have identified several genetic variants in 
the context of IBS. Moreover, epigenetic and pharmacogenetic interaction still need more focus, 
which were not sufficiently addressed in the present study [21]. Studies identified IBS genetic 
predisposition have suggested that general population-based studies combined with analyses of 
patient cohorts provide good opportunities for gene discovery in IBS [22]. 
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7. Conclusion 

The prevalence of rates of IBS using Rome IV, still within medium values among Northern 
Saudi population, though, there were higher prevalence rates of IBS symptoms. The most common 
IBS type was mixed followed by constipation and diarrheal types. All IBS related symptoms were 
more common among women compared to men. 
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