Pre prints.org

Article Not peer-reviewed version

The Frequency and Patterns of Age- and
Gender-Specific
Neurogastroenterological
Consequences in Saudi Millennial
Women Imply Potential Post-COIVD-19
Dysbiosis

Ahmed Alsolami, Ziyad A. Melibari, Yaseer H Alharbi, Ali A. Aimutlag , Rana Aboras , Fayez Saud Alreshidi,
Anas Fathuddin , Fawwaz Alshammari , Fawaz Alrashid , Sara S. Osman , Kamaleldin B. Said :

Posted Date: 23 May 2023
doi: 10.20944/preprints202305.1535.v1

Keywords: IBD; GERD; Mental-health; POST-SARS-CoV2-symdromes

_' E Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/2888929
https://sciprofiles.com/profile/2181028
https://sciprofiles.com/profile/1452324

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 May 2023 doi:10.20944/preprints202305.1535.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

The Frequency and Patterns of Age- and Gender-
Specific Neurogastroenterological Consequences in
Saudi Millennial Women Imply Potential Post-
COIVD-19 Dysbiosis

Ahmed Alsolami !, Ziyad A. Melibari 7, Yaseer H. Alharbi 7 Ali A. Almutlag 7, Rana Aboras >
Fayez Saud Alreshidi 2, Anas Fathuddin 3, Fawwaz Alshammari ¢, Fawaz Alrashid 3,
Sara Osman ¢, Kamaleldin B. Said 7%* and all on behalf of the Ha’il COM Research Unit Group *

1 Department of Internal Medicine, College of Medicine, University of Ha'il, Ha’il 55476, Saudi Arabia;
a.alsolami@uoh.edu.sa

2 Deparmtent of Family, Community medicine, College of Medicine, University of Ha’il, Ha’il 55476, Saudi
Arabia; r.alghamdi@uoh.edu.sa; fs.alreshidi@uoh.edu.sa

3 Department of Plastic Surgery, College of Medicine, University of Ha’il, Ha’il 55476, Saudi Arabia;
a.fathuldeen@uoh.edu.sa

4 Department of Dermatology, College of Medicine, University of Ha’il, Ha'il 55476, Saudi Arabia;
fawwazf@liveuohedu.onmicrosoft.com

5 Department of Surgery, College of Medicine, University of Ha’il, Ha'il 55476, Saudi Arabia;
Fa.ALrashid@uoh.edu.sa

¢ Winchester hospital 41 Highland Avenue, Winchester, MA 01890; saraosman@gmail.com

78* Department of Pathology and Microbiology, College of Medicine, University of Ha’il, Ha’il 55476, Saudi
Arabia; kbs.mohamed@uoh.edu.sa; s201906498@uoh.edu.sa; s201905835@uoh.edu.sa;
5201905824@uoh.edu.sa; 2Genomics, Bioinformatics and Systems Biology, Carleton University, 1125
Colonel-By Drive, Ottawa, ON K1S 5B6, Canada

Abstract: Gastroesophageal reflux disease (GERD), the inflammatory bowel disease (IBD), and mental health
issues are significant public health concerns in globally. Although rising peaks observed post-COVID-19, there
is a sever paucity in high quality data. Using descriptive analysis, we identified the frequency and associations
of age- and gender, sport, genetic, and psychiatric consequences in the coexistence of GERD and IBD in 2067
participants 18 to >60 years with mean age of 26.8 + 12.9 years. Most were 18 -29 years old (66%, n=1364) of
which majority were young Saudi females (72.4%, n=1496). Estimated 1099 (53.2%) were students, 428 (20.7%)
were unemployed, and 540 (26.1%) were. The majority were Saudis (94.7%, n=1957). Psychological syndromes
anxiety (60.7%), stress (60.7%), and depression (60.6%) were most frequent; whereas, IBD (48.7%) and GERD
(36.3%), respectively were the second and third. In 51 % respondents depression, anxiety, and stress occurred
first while in 33.9%, and 24.3% IBD and GERD, respectively, were the first signs. In most respondents (59.2%,
n=1178), these signs first appeared recently and 33.6% (n=669) reported occurrence during adult life, and only
in 7.2% (n=144) the signs noticed during childhood (7.2%, n=144)). Aggravating factors were 32.9% (n=681)
genetic and other factors of which 476 (69.9%) inherited IBD while 215(31.6%) and 175 ((25.7), respectively,
inherited psychological (depression, anxiety, and stress) and GERD. However, only 18.3% sought treatment
(n=378) and only 66 (3.2%) had colectomy or a colostomy bag. Little over half of the studied population (58.1%,
n=1201) were active in outdoor. GERD or IBS and psychological factors (anxiety, depression, and stress), were
significantly associated with age (P value =.001).; GERD with old age, IBD with mid-age 40-49 years, and
psychological disorders among younger ages. Thus, while mental health issues predispose young millennial
women to neurogastroenterological disorders, the IBD and GERD initiate psychological problems in old and
mid-ages, respectively. Intriguingly, despite the significantly mosaic global genetic population structures, their
lifestyles, and nutritional habits, the pattern of these disorders remains similar. Thus, this is potentially
consistent with notion that the gut nerve cells are conserved and that the changes in gut dysbiosis of gut
microbiome signatures are responsible. These findings have significant clinical implications in the patient
treatment strategies and tailored educational and awareness programs in lifestyle medicine. Future
microbiome studies would reveal more insight into the mechanisms of disorders.

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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1. Introduction

An illness known as gastro-esophageal reflux disease (GERD) develops when the reflux of
stomach contents causes uncomfortable symptoms and/or problems. By affecting the lower
esophageal sphincter, momentarily loosening it, clearing esophageal acid, and postponing stomach
emptying, a hiatus hernia may contribute to the pathogenesis of esophageal syndrome [1].
Pharmacologic acid suppression has typically been used to treat GERD, albeit up to 50% of patients
experience little to no relief from it. As we understand more about the pathophysiology and etiologies
of GERD, we can see that the disease progresses in ways that go beyond how acidic the refluxate is.
Refluxate composition and esophageal factors like structural, mechanical, biochemical, and
physiological aspects can both affect how symptoms present themselves and how they respond to
therapy [2] Depending on where you reside, the disease's prevalence can range from a few to more
than 30% of the adult population. According to global estimates, up to 35.5% of adults in Poland, for
example, who report experiencing abdominal pain may have this illness. If the condition is not
treated, it may worsen and lead to esophageal adenocarcinoma and other severe complications.
Patients with GERD are typically treated with pharmacotherapy, but more importantly, lifestyle
modifications, including dietary adjustments, are crucial to the disease's management. Many factors
may play a part in the disease's emergence. There are both modifiable and non-modifiable factors,
such as lifestyle, nutrition, and excessive body weight. Non-modifiable factors include age, gender,
and genetics. Excessive body weight, especially obesity, moderate/high alcohol intake, smoking,
postprandial and vigorous physical activity, and a lack of regular physical activity are all risk factors
for GERD symptoms. Many studies have connected nutritional factors such as fatty, fried, sour, and
spicy foods/products, orange and grapefruit juice, tomatoes and tomato preserves, chocolate,
coffee/tea, carbonated beverages, and alcohol to GERD symptoms. This partially includes eating
patterns like irregular mealtimes, consuming a lot at once, and eating right before sleep may be linked
to GERD symptoms.

The findings of the studies that are currently accessible frequently conflict, making it unclear
how lifestyle, diet, and eating habits play a role in GERD risk. It is essential to identify modifiable
risk factors for this disease and its symptoms in order to adopt effective dietary prevention and [3 ]
diet therapy of GERD. Therefore, GERD and IBD are becoming significant health issues globally.
Several global societies are formulating treatment, guidelines, and management of both pediatric and
adult GERD and IBD incidences and their psychiatric consequences. For instance, these included
North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN
2019) and the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition
(ESPGHAN 2019) (Rosen et al., 2018). Albeit similar surveillance and recommendations are scarce in
the Middle Eastern Countries. Thus, the occurrence rates and stimulants are still not yet clear in the
Middle Eastern populations including Saudi Arabia. Regular surveillance for understanding the
diseases is limited.

Inflammatory Bowel Disease (IBD) is a chronic digestive functional disorder. Constipation (IBS-
C), diarrhea (IBS-D), or both gastrointestinal discomfort and altered bowel patterns are the most
common gastrointestinal symptoms reported by patients. Because there has not been a conclusive
study and no biomarker has been found, IBS continued to be diagnosed clinically. Although the
disease is still largely a mystery, the turn of the 20th and 19th centuries is when the earliest IBS reports
first appeared. Identification was made at this time only following a comprehensive investigation
and "extensive failed operations" to rule out infectious, inflammatory, or malignant disease. The IBS
was and still "often misdiagnosed and poorly understood" since early 1970s, and the problem of
ineffective or unnecessary surgery persists till today [4]. The IBS disease affects between much more
than 5% and 20% of people worldwide, depending of geographical regions, and their lifestyles, as
indicated by widely known global surveillance programs of study. However, the prevalence of IBS
in the Gulf countries and African is still not yet fully understood due to lack of high quality
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surveillance data. In Saudi Arabia the recorded rates vary, although a rate of around 14.4% is
recorded. This IBS records were predicted by food hypersensitivity, morbid anxiety, and family
history [5]. For these incidences, the gastroenterology clinics have received referrals for 30% to 50%
of IBS cases. A thorough review of the patient's symptoms, a thorough nutritional history (including
diet contents and types) and medications, medical, surgical, and psychological history, an evaluation
of the patient for the presence of cautionary indicators (such as "red flags" of anemia, hematochezia,
unintentional weight loss, or a family history of colorectal cancer or inflammatory bowel disease),
and a guided physical examination are all necessary for the traditional diagnosis of IBS[6].

There are several clues on the close association of GERD, IBD, and psychiatric coexistence and
consequences, albeit these relationships have not been widely established for the differences in global
population structures. However, up to 79% of IBS sufferers experience symptoms of gastric reflux
disease (GERD), and 71% of GERD sufferers experience symptoms of IBS (IBS). There are two main
potential theoretical reasons explaining why GERD patients frequently experience IBS symptoms.
The first hypothesis states that a sizable proportion of patients have both GERD and IBS. The second
hypothesis proposes that the range of GERD manifestations includes IBS-like symptoms. A general
gastrointestinal disorder that affects smooth muscle or sensory afferents may be the cause of the first
hypothesis, which is supported by genetic studies and similarities in gastrointestinal sensory-motor
abnormalities. Studies demonstrating a reduction in IBS-like symptoms in GERD patients receiving
anti-reflux therapy primarily lend support to the alternative hypothesis. The close connection
between GERD and IBS may be explained by GERD's impact on various GI tract levels or by GERD
and IBS' high overlap rate caused by similar GI dysfunction [7]. In the same way that mental health
deterioration and psychiatric disorders can negatively affect treatment outcomes. The GERD can both
create and exacerbate mental complications in patients. Low doses of antidepressants and anxiety
medications have been shown in studies to be helpful in treating such conditions. Therefore, it is
crucial to look into how these variables affect each other's prevalence in GERD patients [8].

Significant evidences exists in the coexistence and associations of GERD and IBD syndromes and
their aggravation by psychiatric consequences. The mechanisms underlying severity, complications,
and outcomes of this triad is not yet fully understood. According to a study conducted by Sibelli et
al. 2016, the risk of developing IBS was double for anxiety cases at baseline compared to those who
were not. In the aforementioned study, depression yielded comparable results[9]. Anxiety and
depression have been shown in prospective studies to double the risk of subsequent IBS, but this risk
factor is only found in one-quarter of people who develop IBS. This clearly indicates that the vast
differences in global populations as well as differences among people in a population determine the
ultimate nature of the triad disorders. Thus, psychiatric disorders do not precede three-quarters of
IBS onsets, and other risk factors must be important in these people. Individuals who have psychiatric
disorders prior to IBS onset may be considered a subgroup of IBS sufferers with a different pattern
of etiological factors than the rest, but no previous research has addressed this issue [10]. IBS patients
who are anxious or depressed have more severe gastrointestinal symptoms and a lower quality of
life, according to the literature. [11]. The link between IBS and emotional and physical abuse is less
clear in the literature than the link between IBS and sexual abuse [12]. In Northern Saudi Arabia,
anxiety and depression were found to be significantly associated with IBS. However, this association
was only investigated based on patients' self-reports of anxiety, depression, or both [5]. A study that
included 6476 patients, 3185 (49.2%) men and 3291 (50.8%) women, suggests that there is a significant
overlap between GERD and IBS, with a remarkable predominance in women; it also points to the
association of upper gastrointestinal symptoms with IBS in patients suffering from both GERD and
IBS, particularly nausea and vomiting, with a significant trend toward affecting women [13].
According to the literature, the prevalence of GERD and IBS in the Iranian population is comparable
to that reported in Western countries.

Gender differences in the incidence and prevalence rates of GERD, IBS, and psychiatric disorder
triad is of a paramount significance in the management of the disease and treatment options. More
research is needed to determine the cause of the increased prevalence of these complaints in women
[14]. There is some evidence, though it is limited and preliminary, of a link between functional
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heartburn (FH) and IBS. Some studies have found that FH and IBS may share common
pathophysiological mechanisms, such as visceral hypersensitivity, and that drugs that act as visceral
pain modulators (such as antidepressants) may benefit both disorders when tested separately [15].
He et al. conducted a systematic review with meta-analysis and discovered a significant positive
association between psychosocial disorders and GERD[16].

2. Materials and Methods

Study Design

Cross-sectional descriptive study design. The design will be based on a comprehensive online
questionnaire sent out to different regions of Saudi Arabia to understand the regional causes, if any,
of any or all of these disorders in the country. This study will be descriptive analysis and stratified;
we will present absolute numbers, proportions, and graphical distributions. We will conduct exact
statistical tests for proportions and would show p-values where appropriate (a p-value <0.05 will be
considered statistically significant). The test used in these will be Chi-square test analysis for
significance as explained below.

Study population

The sample will be taken from the adults 18 years old and over in different regions of Saudi
Arabian provinces.

Inclusion Criteria:

Adult populations 18 years of age from either gender living in Saudi Arabia and has never been
out of the country for extended periods at the time of the development of any of these disorders. Any
participant experienced any of these syndromes outside of Saudi Arabia will be excluded form the
study. Any participant under 18 years of age will be also excluded from the study.

Statistical Analysis of the data

Data analysis

The data were collected, reviewed and then fed to Statistical Package for Social Sciences version
21 (SPSS: An IBM Company). All statistical methods used were two tailed with alpha level of 0.05
considering significance if P value less than or equal to 0.05. Descriptive analysis was done by
prescribing frequency distribution and percentage for study variables including participants
personal data, employment, frequency of coexistence of the triad disorders, disease tirade stimulant
and Potential link between GERD or IBS and anxiety/depression. Cross tabulation for showing
Factors associated with disease tirade among study participants and distribution of the disease's
tirade by their onset of diagnosis using Pearson chi-square test for significance and exact probability
test if there were small frequency distributions (P: Pearson X2 test; $: Exact probability test ).

3. Results

A total of 2067 participants completed the study questionnaire. As shown in Figure 1 (a, b, ¢, and
d); participants’ ages ranged from 18 to more than 60 years with mean age of 26.8 + 12.9 years old.
These were as follows: the most age group participated was 18 -29 years old (66%, n=1364) and the
overwhelming majority of participants were young Saudi females (72.4%, n=1496) while male
participants were 26.7% (n=571). Based on employment status, a total of 1099 (53.2%) were students,
428 (20.7%) were not working, and 540 (26.1%) were employed. The majority were Saudi nationals
(94.7%, n= 1957) while only 5% (n=110) were not Saudis (Figure 1 a,b,c, and d). The disease triad
frequency of coexistence, time of start, aggravating factors, and treatment options are shown in Table
1. The triple psychological syndromes of anxiety (60.7%), stress (60.7%), and depression (60.6%) were
the most frequent (averaged 60.7); whereas, IBD (48.7%) and GERD (36.3%), respectively were the
second and third prevalent, respectively. Other symptoms occurred very limited and non-
significantly. With respect to the first occurrence, an average of 51 % of respondents reported that
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they had the related sings of depression, anxiety, and stress first while 33.9%, and 24.3% reported
IBD and GERD, respectively, were the first signs that show up. In most respondents (59.2%, n=1178),
these signs first appeared recently and 33.6% (n=669) reported occurrence during adult life, and only
in 7.2% (n=144) the signs noticed during childhood (7.2%, n=144)).

In this study, aggravating factors examined showed different types. For instance, 32.9% (n=681)
respondents acknowledge genetic and other aggravating factors for the diseases. Among these, a total
of 476 (69.9%) came from family genetic history for IBD followed by 215(31.6%) and 175 ((25.7),
respectively, had genetically inherited the triple syndrome (depression, anxiety, and stress) and
GERD. However, about 18.3% sought treatment (n=378) where only 66 (3.2%) of these had procedures
such as colectomy or a colostomy bag. Little over half of the studied population (58.1%, n=1201)
played sports or were active in outdoor activities (Figure 3). With respect to potential risk of
association between GERD or IBS and psychological factors (anxiety, depression, and stress) in Saudi
population; 42.9% (n=887) developed depression, anxiety, stress signs when they have had
gastroesophageal reflux diseases; of which 69.3% noticed after IBD and 30.7% after GERD (Figure 3).

Demographic factors associated with the disorders studied among study participants, female
respondents were more likely to get these condition(s) at 72.4%(n=1496) compared to 27.6% males
(n=571). Age increment breakdown showed that 66%(n=1364) were young at age range between 18-
29 years while 13% and 12.5% were between age ranges (30-39) and 40-49), respectively. Seniors aged
50-59 and over 60 were the least frequent responders at 6% and 2%, respectively. Age- and gender-
specific associations of GERD, IBD, and psychological disorders among populations was in the
current study (Tables 2 and 3). For instance, GERD was more prevalent among old age participants,
IBD was more common among those aged 40-49 years, and psychological disorders among younger
age participants with recorded statistical significance (P value =.001). On the distribution of the
disease's tirade by their time of onset and diagnosis, most disease tirade appeared recently or during
adulthood. A total of 59.9% of GERD started recently, compared to about 57.8% of psychological
disorders and 54.4% of IBD (P=.002) (Table 3). However, gender-specific analysis revealed that
psychological disorders and IBD were more common among females; whereas, GERD was frequent
among males with significant differences (P=.001). Similarly, IBD was significantly higher among
workers and others than among students while psychological disorders were more frequent among
students (P=.001). Others factors including habits, surgical history and nationality were
insignificantly associated with disease tirade.
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Figure 1. a, b, ¢, d, e, f, g. Demographics of study participants among Saudi population.

Table 1. frequency of coexistence of the triad disorders GERD, IBS, and depression.

Triade disorders NUMBER %
None 76 3.7%
GERD 750 36.3%
Anxiety, stress, depression 1255 60.7%
IBD 1006 48.7%
Gastric disorder 6 3%
Others 2 1%
Which one occurred first

GERD 483 24.3%
Depression 1027 51.6%
Anxiety, stress, depression 1027 51.6%

Stress 1001 50.3%
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IBD 674 33.9%
Time of triad start
Since childhood 144 7.2%
During adulthood 669 33.6%
Recently 1178 59.2%
Aggravating factors %

Genetic ...etc in the family?

Yes 681 32.9%
No 1386 67.1%
If yes, which disease
GERD 175 25.7%
Depression 215 31.6%
Anxiety 215 31.6%
Stress 215 31.6%
IBD 476 69.9%
Outdoor activity and sport
Yes 1201 28.1%
Nao 866 £1.9%%
" 1500
1000
SO0 H3eriesl
W Series?
0
Yes L[]

Aszociation of [BD or GERD to depres-
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Figure 2. a and b.
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Table 2. Association of patient demographics and other factors associated with disease tirade among study participants, Saudi Arabia.

Disease tirade

Factors None GERD Depression Anxiety Stress IBD p-value
No % No % No % No % No % No %

Age in years

18-29 58 43% 426 312% 963 70.6% 964 70.7% 965 70.7% 617 452%

30-39 13 4.8% 99 36.7% 132 489% 132 489% 132 489% 145 53.7% 001
40-49 4 15% 115 444% 104 402% 104 402% 104 402% 152 58.7%

50-59 1 8% 78 624% 43 344% 45 36.0% 44 352% 65 52.0%

> 60 0 0.0% 32 653% 10 204% 10 204% 10 204% 27 551%

Gender

Male 31 54% 270 473% 303 53.1% 305 53.4% 304 532% 247 43.3% .001*
Female 45 3.0% 480 321% 949 634% 950 63.5% 951 63.6% 759 50.7%

Work

Not working 14 33% 164 383% 206 48.1% 207 484% 207 48.4% 231 54.0% 001%
Student 49 45% 334 304% 796 724% 797 725% 798 72.6% 485 44.1% '
Working 13 24% 252 46.7% 250 46.3% 251 465% 250 46.3% 290 53.7%
Nationality

Saudi 71 3.6% 713 36.4% 1179 60.2% 1182 604% 1182 60.4% 958 49.0% 417
Non-Saudi 5 45% 37 33.6% 73 664% 73 664% 73 664% 48 43.6%

Have you ever had a procedure such as colectomy or a colostomy bag?

Yes 1 15% 25 379% 34 515% 34 515% 34 515% 32 485% 394
No 75 37% 725 362% 1218 60.9% 1221 61.0% 1221 61.0% 974 48.7%

Do you play sports, walk outdoors, or do any kind of sport or activity?

Yes 47 39% 418 34.8% 722 601% 724 603% 724 603% 558 46.5% 133
No 29 33% 332 383% 530 61.2% 531 61.3% 531 61.3% 448 51.7%

P: Pearson X2 test $: Exact probability test * P <0.05 (significant).

Table 3. Age specific associations of GERD, IBD, and psychological disorders among populations in Saudi Arabia.

When these disorders started, if any?
Disease tirade p-value
Since childhood During adulthood Recently
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No % No % No %
GERD 64 8.5% 237 31.6% 449 59.9%
Depression 91 7.3% 438 35.0% 723 57.7%
Anxiety 91 7.3% 438 34.9% 726 57.8% .002*
Stress 91 7.3% 438 34.9% 726 57.8%
IBD 84 8.3% 375 37.3% 547 54.4%

P: Pearson X? test * P <0.05 (significant).
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4. Discussion

This comprehensive study addressed a fundamental issue in one of the rapidly rising chronic
disorders, the neurogastroenterology, in this region, and has laid a solid foundation in understanding
its frequency, complications, and factors. Since these are typical millennial responses to high
demanding life endeavors, it creates a mixed perception. These were primarily young Saudi females
(72.4%, n=1496) students (1099 (53.2%) between ages of 18-29 years compared to 26.7% (n=571) males
implying impact of an array of challenges including IT, OMICS, pandemics, ...etc. However, while
millennial response across the global shares a common theme; intriguingly, this study reveals a
unique scenario in this region. For instance, while in US and UK diabetes, cardiovascular disorders,
and obesity were reported irrespective of gender [17 18,19], age-, and gender-specific
neurogastroenterology syndromes such as IBD, GERD, anxiety, depressions, and stress were
common in young females. However, the disease triad frequency of coexistence, time of start,
aggravating factors, and treatment options were quite consistent with stimulating factors. For
instance, psychological syndromes of anxiety (60.7%), stress (60.7%), and depression (60.6%) were
the most frequent (averaged 60.7); whereas, IBD (48.7%) and GERD (36.3%), respectively were the
second and third prevalent, respectively. In addition, consistent with this, the majority developed
sings of depression, anxiety, and stress first and were mostly encountered recently (59.2%, n=1178)
in their lifestyle. This leads to an important question that has become a theme for this generation [20];
do they overthink and so loose diligence and creativity? Nevertheless, they would benefit from
tailored direction, treatment, and understanding that will go a long way in shaping and building a
stronger future[21-23].

In this study, we report on significantly lower awareness, attention, and treatment to the
aggravating factors for the disorders studied. This was also supported by the significant paucity in
high quality data in this region and recommendations made by others for increased education [24].
For example, while 32.9% (n=681) had genetic and other aggravating factors of whom 476 (69.9%)
inherited IBD followed by 215(31.6%) and 175 (25.7) for psychological and GERD, respectively, only
18.3%, (n=378) sought treatment. Furthermore, too late realization and interventions were evident in
the low rates (3.2%) who had procedures such as colectomy or a colostomy bag at later stage of the
disease. Understanding cognitive behavioral therapy, interpersonal therapy, or supportive therapy
were found significantly reducing depression and anxiety symptoms in patients in Ontario, Canada
and elsewhere [25 26].

Little over half of the studied population (58.1%, n=1201) played sports or were active in
outdoor activities (Figure 3). With respect to potential risk of association between GERD or IBS and
psychological factors (anxiety, depression, and stress) in Saudi population; 42.9% (n=887) developed
depression, anxiety, stress signs when they have had gastroesophageal reflux diseases; of which
69.3% noticed after IBD and 30.7% after GERD (Figure 3). Sedentary time and reduced physical
activity are associated with multiple adverse health conditions including oesophageal
adenocarcinoma in different countries including China and UK [27]. However, adjustment for a
healthy threshold specific to the patient or population structure is imperative to avoid adverse
outcomes as reported by others [28,29].

Among the demographic factors associated with the disorders showed that female respondents
were more likely than male counterparts with 72.4%(n=1496) compared to 27.6% males (n=571). Age
groups indicated that 66%(n=1364) were young between 18-29 years while only 13% and 12.5% were
(30-39) and 40-49), respectively. Seniors aged 50-59 and over 60 were the least frequent responders at
6% and 2%, respectively. These findings indicate age and gender-specific associations of GERD,
IBD, and psychological disorders among populations. For instance, GERD was more prevalent
among old age participants, IBD was more common among age groups 40-49 years, and
psychological disorders among younger age participants with recorded statistical significance (P
value =.001). It is intriguing that despite significant differences in population genetic structures,
lifestyles, and nutritional aspects at different geographic regions, this pattern remains similar to
reports from global communities including Korea [30], Palestine [31], USA [32 33], UK [34], China
[35]. This common syndrome is consistent with the widely established scientific notion that the gut
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nerve cells we’re born with are the same ones we die with. More importantly, a specific set of
microbial populations are in-balance that defines homo-sapiens. This has been well established and
continuously updated; particularly, in the human gut as a source for vertical transmission into
newborn babies. In a global concert, a recent report identified conserved set of bacterial taxa in the
healthy human gut microbiota worldwide that has a conserved role in metabolic across human
populations, despite apparent lifestyle differences36. For instance, predominant shared microbial
responses in various diseases and a specific inflammatory bowel disease signal [37]. the role of
balanced gut microbiome, the human-signatures, has been found play significant roles in shaping
and regulating gut neurons and structure [38]. For instance, microbiome signatures have been found
to reduce stress [39]. Moreover, irritable bowel syndrome (IBS) remains as one of the prominent
disorders with significant changes in the gut microbiome composition and without definitive
treatment [40]. The recent appearance of GERD (59.9%), psychological disorders (57.8%) and IBD
(54.4%) with highly significant difference (P=.002) is potentially COVID-19 pandemic consequence.
Persistent alterations in the fecal microbiome during the time of the pandemic [41]. The altered gut
microbiome was found due to the consequence of SARS-CoV-2 infection leading to systemic host
immunity and the gut milieu [42]. These changes are potentially associated with changes in
hormones, stress, and anxiety. This explains gender-specific syndromes in psychological disorders
and IBD which were more common among young females and GERD was frequent among males
with significant differences (P=.001).

5. Conclusion

We report on age-, and gender-specific neurogastroenterology syndromes of IBD, GERD, and
mental health issues such as anxiety, depressions, and stress in primarily young Saudi women. In
these mostly student millennial, psychological disturbances appeared first that predisposed to
neurogastroenterology. The GERD was more prevalent among old age while IBD was more common
in mid-age groups. Intriguingly, despite the significantly mosaic genetic population structures of
different countries, their lifestyles, and nutritional habits, the pattern of these disorders remains
similar to reports from global communities. This is quite evident in Saudi population as one of the
most uniform genetic populations. Thus, the common human-syndrome is consistent with the widely
established scientific notion that the gut nerve cells we’re born with are the same ones we die with.
A potential reason is the factors leading to dysbiosis gut microbiome signatures. This is clearly
exemplified by the altered gut microbiome post-covid-19 and SARS-CoV-2 infection. Unfortunately,
there is significantly lower awareness on the disorders and their aggravating factors such as reduced
physical activity, patterns of inheritance and the treatment opportunities which are also supported
by the significant paucity in high quality published data in this region. Populations would benefit
from recommendations of tailored educational and awareness programs.
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