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Abstract

Functional gastrointestinal disorders (FGIDs) are prevalent among children and adolescents, often linked to obesity and associated
digestive issues. Understanding the interplay between obesity and FGIDs is critical for developing effective management strategies. This
narrative review examines the correlation between obesity and functional bowel disorders (FBDs) in pediatric populations. A thorongh
literature search was conducted on the PubMed database, focusing on English-langnage studies published in recent years. The review
highlights the epidemiology, pathophysiology, and management approaches for FGIDs in the context of pediatric obesity. The findings
indicate a significant association between obesity and FGIDs, with studies reporting higher prevalence rates of conditions such as
Irritable Bowel Syndrome (IBS) and Functional Constipation (FC) in overweight children. The review identifies several commuon risk
Jactors, including dietary babits, gut microbiota alterations, and psychological distress. Interventions, such as dietary modifications and
nutritional education, have shown promise in alleviating symptoms and improving health outcomes. However, variability in research
methodologies and ontcomes necessitates further investigation. The management of obesity-related FGIDs in pediatric patients requires
a nmultidisciplinary approach that incorporates dietary strategies, psychological support, and lifestyle modifications. Future research
should focus on elucidating the mechanisms linking obesity and FGIDs and developing targeted interventions tailored to individual
patient needs. Addressing these comorbid conditions holistically can enbance the quality of life for affected children and adolescents.
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Introduction

A variety of persistent digestive symptoms that are frequently accompanied by discomfort, but lack a
recognized medical cause are referred to as functional gastrointestinal disorders (FGIDs). Functional bowel
disorders are a subset of functional gastrointestinal diseases, defined by symptoms arising from the middle
or lower digestive system [1]. The primary Practical Bowel Diseases (FBDs) in kids and teenagers are IBS
(irritable bowel syndrome) and Functional Dyspepsia (FD), classified under Practical Abdominal Pain
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Conditions according to the Rome IV criteria, as well as Functional Constipation (FC), categorized under
Functional Defecation Conditions by the same criteria [2].

Currently, comprehensive epidemiological data about the incidence of FGIDs in pediatric patients remains
insufficient. A thorough evaluation indicates that the incidence levels of FGIDs in kids and teenagers may
vary from 9% to 29% [3]. IBS is significantly prevalent among functional gastrointestinal disorders
(FGIDs). A meta-analysis indicated that the aggregated worldwide prevalence of IBS in children and
adolescents aged 4 to 18 years is 8.8% [4]. The estimated prevalence of IBS in the European Mediterranean
area is 4% among the same population [5]. Research indicated a worldwide incidence of FC in children at
14.4%, with a particular frequency of 8.3% in Europe [6]. The incidence of functional dyspepsia (FD) in
children is estimated to be between 3% and 27%, presenting a considerable cost burden on healthcare
systems. Children with FD who exhibit limited or no response to therapy often suffer elevated medical
expenses, hence exacerbating healthcare expenditures [7]. Functional gastrointestinal disorders (FGIDs) in
children result in significant healthcare expenses and decreased economic output for caregivers or parents
[8,9]. Globally, functional constipation constitutes twenty-five percent of pediatric gastroenterologist
consults and 3% among all general pediatric consultations [6].

The diagnosis of 1BS is based on symptoms. The primary symptom is abdominal discomfort, which may
be associated with feces, diarrhea, constipation, or a combination of these problems [2]. It is theorized that
IBS may result from the disturbance of the brain-gut axis. A disagreement persists on whether the
fundamental dysfunction originates in the gut (e.g., buildup of inflammatory cells in the intestinal mucosa)
or in the central nervous system (e.g., heightened release of corticotrophin-releasing factor, CRF) [10]. The
disturbance of the brain-gut axis results in many pathophysiological alterations, including visceral
hypersensitivity, gastrointestinal dysmotility, heightened gut permeability, and low-grade intestinal
inflammation associated with microbiota involvement [10,11]. Psychological discomfort in children may be
linked to irritable bowel syndrome (IBS) [2,11]. Risk factors for IBS encompass excessive worry, anxiety,
and depression, as well as gastrointestinal infections and dietary choices, particularly the consumption of
spicy or fried foods. Patients suffering from FD report one or more of the following distressing symptoms:
postprandial fullness, eatly satiation, and epigastric pain or burning, occurring independently of defecation,
at least four days per month. Various pathophysiological mechanisms are postulated to contribute to the
development of functional dyspepsia, including motor dysfunctions [2,12].

FC is a condition marked by infrequent bowel movements accompanied by painful and hard stools,
retention behavior, the presence of a substantial fecal mass in the rectum ot stools of considerable diameter
capable of obstructing the toilet, or instances of overflow fecal incontinence [2]. The pathophysiological
processes are numerous, including stool withholding, dietary practices, physical activity, and anorectal
dysfunctions [6]. The primary trigger of the condition is a child's inclination to avoid defecation due to pain
or social factors.

In 2022, the WHO reported that 160 million children and adolescents aged 5 to 19 years were affected by
obesity globally. Presently, kid obesity constitutes a wotldwide health crisis, displaying elements of a
pandemic. Moreover, the causes of childhood obesity may include individual variables alongside social and
environmental influences [13]. The "obesogenic environment" significantly contributes to the onset and
continuation of obesity in children and adolescents. Two primary contributors to childhood obesity are a
dietary pattern characterized by energy-dense, nutrient-poor foods, and a sedentary lifestyle. Childhood and
teenage obesity, affecting individuals aged 418 years, is a critical public health concern, as it heightens the
risk of cardiometabolic and psychosocial comorbidities throughout these developmental stages and
correlates with eatly death in adulthood [14].

Furthermore, recent research indicates a correlation between obesity and functional gastrointestinal
disorders (FGIDs) [15,16]. Childhood obesity and functional gastrointestinal disorders (FGIDs) exhibit
several commonalities, including a high prevalence among the pediatric population, food and lifestyle-
related risk factors, gut microbial dysbiosis, and psychological distress. Research on this topic is diverse,
particularly on the diagnostic criteria for FGIDs and the cohorts examined [17].
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This review seeks to encapsulate the primary findings about functional gastrointestinal disorders (FGIDs)
in pediatric obesity, particularly emphasizing the influence of nutrition on microbiota. This study may
identify shared strategies for the prevention and treatment of both obesity and functional gastrointestinal
disorders (FGIDs).

Methods

This review examines the correlation among childhood obesity and functional bowel disorders (FBDs). A
thorough search of the PubMed database was performed, concentrating on English-language papers
published in recent years.

Functional Bowel Disorders in Pediatric Obesity

Opver the last two decades, childhood obesity has reached pandemic levels. In 2006, 16.6% of children and
adolescents aged 2 to 19 were classified as weighting at or above the 95th percentile for their age. In 2016,
over 7% of children and adolescents were classitied as obese, in contrast to under 1% in 1975 [18]. In 2019,
the World Health Organization (WHO) estimated that 38.2 million children under the age of 5 were
overweight or obese. The growing incidence of childhood obesity is the foremost challenge confronting
doctors today [19-21].

Besides the established link to cardiovascular disease and diabetes, new research has shown a correlation
between obesity and functional gastrointestinal disorders (FGIDs) [15,16]. Teitelbaum et al. [22] identified
a markedly elevated prevalence of obesity in children with functional gastrointestinal disorders (FGIDs)
relative to the control group; in a retrospective study assessing the correlation between obesity and children
and adolescents known to a pediatric gastroenterologist, 23 percent of patients with functional constipation
(FC) were obese, while 24.8% of patients with irritable bowel syndrome (IBS) were similarly affected by
obesity. The research also included current studies of gastrointestinal motility problems, delayed gastric
emptying, alterations of the gastric antrum, and functional dyspepsia in children with Functional
Abdominal Pain (FAP) [23]. Previous study has revealed a correlation between these illnesses and
overweight. Increased gastric distension in overweight children may diminish the tone of the stomach
muscular wall, affecting mechanoreceptor sensitivity and resulting in an altered expetience of satiety [24].
This retrospective analysis also indicated a greater incidence of overweight/obesity in females, who are
more susceptible to gastrointestinal motility issues than men. The reason may be attributed to the influence
of ovarian hormones or gender disparities in the microbiome, while more research is ongoing [25].

Galai et al. [26] conducted a retrospective analysis indicating that adolescents with FAP had a greater
incidence of obesity or overweight in comparison to controls. Tambucci et al. discovered a markedly
elevated incidence of functional gastrointestinal disorders (FGIDs) among children and adolescents with
obesity or overweight compared to their normal-weight counterparts [27]. The research included 103
children and 115 controls, with all participants assessed by an endocrinologist and a gastroenterologist,
using Rome III questionnaires for the identification of functional gastrointestinal disorders. A statistically
significant difference was seen between the two categories for operational constipation, operational
dyspepsia, as well as irritable bowel syndrome; however, no statistically significant difference was identified
for FAP. The prevalence of functional constipation (FC) and irritable bowel syndrome (IBS) in children
with overweight or obesity was 18.44% and 10.67%, respectively.

Phatak et al. [28] discovered a greater incidence of functional bowel disorders (FBDs) in obese or
overweight children (16.1%) than in those of normal weight (6.9%). The research was conducted on
children aged 4 to 18 years at the Yale Pediatric Primary Care clinic, focusing on functional bowel disorders
(FBDs) including functional constipation (FC), functional abdominal pain (FAP), and irritable bowel
syndrome (IBS). A total of 450 children were recruited, and almost half of the children with obesity or
overweight had at least one functional gastrointestinal issue.

A link between obesity and a heightened incidence of constipation has been observed for FC [29].
Retrospective research conducted in June 2004 included 719 children aged 4 to 18 years with persistent
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functional constipation, whereas the control group comprised 930 children from a pediatric clinic. The
prevalence of obesity was much greater among constipated children (22.4%) than in control children
(11.7%), particularly among boys. The increased incidence of obesity may stem from dietary habits, physical
activity, or hormonal impacts and requires further assessment. A 2022 review by Zia et al. [30] emphasizes
the necessity of conducting studies on the pediatric population to identity the risk factors for IBS and other
functional disorders, while also noting the statistically significant link between obesity and functional
digestive disorders.

Consequently, a correlation exists between obesity and functional gastrointestinal problems, however,
findings regarding each specific condition remain inconsistent across various research. The variability in
results across FBD subtypes, particularly the more pronounced correlation between obesity and
constipation relative to IBS, may arise from disparities in gut motility, dietary habits, or hormonal factors.
Future investigations need to categorize juvenile populations according to FBD subtype to elucidate these
dynamics [29,31].

Obesity not only elevates the incidence of functional bowel disorders (FBDs) but also alters their prognosis.
This refers to 2011 prospective cohort research [32] that included 188 children, of whom 20% exhibited
obesity. The study's findings revealed a statistically significant difference in the frequency of stomach
discomfort, severity, and limitations to daily activities between normal weight individuals and those with
obesity. While obesity is recognized as a factor that elevates the risk of reflux esophagitis, pediatric research
regarding the correlation between obesity and gastroesophageal reflux remains ambiguous: Elitsur et al.
[31] demonstrated that, among a cohort of children with reflux, esophagitis was present in 65% of normal-
weight individuals, and in 69% and 68% of those classified as overweight and obese, respectively, with no
statistically significant difference among these groups. Patel et al. [33] similatly observed no significant
difference in the prevalence of reflux esophagitis between normal weight individuals (23.9%) and
overweight patients (24.5%). Conversely, among adults, the difference between the normal weight and
overweight categories was statistically significant.

The pathophysiology of functional bowel disorders (FBDs) is ambiguous, characterized by numerous
underlying causes. Evidence indicates a correlation among the microbiome, obesity, and functional bowel
problems, which may be used to enhance the management of these gastrointestinal conditions.
Improvements in dietary habits are strongly associated with changes in the microbiome, resulting in
improved BMI outcomes and alleviation of functional problems [34,35]. Recent studies demonstrate that
nutrition, exercise, stress, and drugs substantially affect changes in gut flora. Investigating this link offers a
possible treatment strategy [36,37].

A diet rich in fat has several risks; some studies indicate it may contribute to accelerated malignant tumor
growth by disrupting the gut flora. Excess weight not only modifies the intestinal microbiota but also
induces inflammatory changes that affect hypothalamus gene expression, vagus nerve activity, and
angiogenesis, so establishing a vicious cycle. Recent studies have compared the intestinal microbiome of
individuals with normal weight to those with obesity, observing a significant reduction in biodiversity among
the latter, which diminishes resistance to external infections and exacerbates inflammation and intestinal
permeability [38-40].

The optimal operation of the intestinal barrier is crucial to avert bacterial invasion. Numerous illnesses,
such as IBS and numerous functional intestinal disorders, are characterized by a compromised, more
permeable intestinal bartier, resulting in heightened bacterial translocation. Individuals with inflammatory
bowel disease (IBD) have markedly increased intestinal permeability relative to healthy controls, indicating
that disruption to the structural barrier of the gastrointestinal tract may be a mechanism undetlying the
pathogenesis of IBD. Individuals with inflammatory bowel disease (IBD) have increased levels of
circulating proinflammatory mediators, and this systemic inflammation is posited to result from microbial
translocation (MT), as shown by detectable raised blood levels of lipopolysaccharides (LPS), bacterial DNA,
and lipopolysaccharide-binding protein (LBP) [41-48]. In the pediatric domain, multifaceted techniques,
including dietary modifications, nutritional education, use of biotics, and integrative support, are
fundamental for enhancing symptom treatment.
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Dietary Practices, Nutritional Instruction, and Assistance

Pathogenic pathways associated with functional bowel disorders (FBDs) significantly include nutritional
factors, including food type, eating habits, gastrointestinal function, movement, and intestinal inflammation
[49,50]. The pathophysiology of functional bowel disorders (FBDs) is presently ambiguous, characterized
by numerous underlying causes. Among these processes, nutritional aspects—including food type, eating
patterns, gastrointestinal function, motility, and intestinal inflaimmation—are major factors [49,50].
Alongside traditional therapeutic modalities, some food regimens have shown significant advantages. This
encompasses the low-FODMAP diet, together with diets that limit fructose, lactose, or gluten [4,51-54]. A
recent meta-analysis and systematic review by Hua et al. [55] sought to evaluate the efficacy of several
dietary interventions in kids and teens with functioning abdominal pain problems, however revealed no
significant differences among the dietary therapies. The following paragraphs delineate the attributes and
supporting proof for each dietary method.

Fermentable oligosaccharides, disaccharides, monosaccharides, and polyols (FODMAPs) are short-chain
carbohydrates that exhibit poor absorption in the small intestine, potentially resulting in bloating and gas.
FODMAPs are present in several food categories, especially in vegetables including Brussels sprouts, beets,
cabbage, broccoli, fennel, onion, leek, garlic, shallot, pumpkin, squash, and coutgette, as well as in cereals
such as maize, rye, and wheat when ingested in substantial amounts [56]. Legumes with the greatest
FODMARP content include beans, chickpeas, lentils, peas, red beans, and soybeans. FODMAPs are found
in certain fruits, including apricots, bananas, blueberries, cranberries, currants, quinces, grapefruits, melons,
persimmons, plums, pomegranates, and watermelons, as well as in dried fruits such as cashews, almonds,
pistachios, and hazelnuts.

A low-FODMAP diet is often used to alleviate irritable bowel syndrome (IBS) in adults. Nonetheless, due
to the extensive variety of foods to restrict, this diet may provide difficulties for juvenile patients [57]. In
2022, the European Society for Pediatric Gastroenterology Hepatology and Nutrition) released a Position
Paper about the use of a low-FODMAP diet in children, noting that further research is required to
substantiate its application in pediatrics, while some encouraging results for IBS were noted [58]. Recent
data indicates that dietary treatments, including low-FODMAP diets, influence microbiome diversity and
fermentation patterns, potentially alleviating symptoms such as bloating and stomach discomfort.
Nonetheless, the enduring effects on microbiota composition and pediatric health are yet little investigated
[59]. A recent systematic analysis [60] assessed the impact of a low-FODMAP diet on functional bowel
disorders in children; nevertheless, the findings were inadequate to endorse particular therapy
recommendations, with the exception of irritable bowel syndrome, in accordance with ESPGHAN's
guidelines [59].

This year, a study assessed the effects of a low-FODMAP diet on health-related quality of life in a cohort
of Egyptian children [61]. Researchers enlisted 84 children aged 5 to 15 years, who were randomly allocated
to either a low-FODMAP diet group or a conventional diet group. Each participant was provided with a
list of items to include and exclude (high-FODMAP foods) and adhered to dietary guidance for six weeks
[61]. Weekly evaluations included a visual analogue scale (VAS) for pain intensity, the Pediatric Quality of
Life Inventory (PedsQL), and the Gastrointestinal Symptoms Module Scale. The results demonstrated a
significant decrease in abdominal pain intensity, better gastrointestinal symptoms, and an elevated health-
related quality of life in children who followed the low-FODMAP diet [61]. Notably, none of the studies
included in Katzagoni et al.’s comprehensive analysis indicated elevated health-related quality of life ratings

[60].

Recent research by Tenenbaum et al. [62] in 2024 investigated the potential of quality of life as a predictor
of adherence to the low-FODMAP diet in children with functional bowel disorders (FBDs). A favorable
correlation was identified between quality of life and dietary adherence. Due to the intricacy of this dietary
approach, meticulous nutritional monitoring is crucial to avert nutrient shortages and alleviate stress in the
youngster by offering recipes or alternatives to provide dietary diversity, thereby enhancing adherence.
Nonetheless, further research is required to elucidate the efficacy of the low-FODMAP diet in pediatric
patients with functional bowel disorders.
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Fructose and lactose malabsorption may potentially contribute to symptoms related to functional bowel
disorders, since both may induce bacterial fermentation in the intestinal lumen, although via distinct
processes [63,64]. Lactose- and fructose-free diets have been recommended in clinical practice to alleviate
symptoms of functional bowel disorders (FBDs). The referenced systematic review [60] compiled
information about this method; nonetheless, there is now inadequate data to generally endorse lactose- or
fructose-free diets. Although some individuals may get symptom alleviation with dietary limitations, further
research is necessary to elucidate parameters such as individual tolerance levels and the threshold quantities
that may be ingested without adverse effects. The ESPGHAN committee issued a position paper about the
use of baby formulae for the treatment of functional gastrointestinal diseases in relation to lactose [65].
They determined that data supporting the use of customized formulae is scant and underscored that
breastfeeding should not be abandoned in preference to formula feeding.

It is important to remember that lactose-free diets in children may result in decreased protein and calcium
consumption, possibly leading to reduced height and worse bone mineral density [66]. This assertion is
contentious, and further extensive research are required to elucidate the correlation between growth results
and a lactose-free diet. The correlation between excessive fructose consumption and childhood obesity, as
well as related illnesses including Nonalcoholic Fatty Liver Disease (NAFLD), is well-documented. Fructose
is found in fruits and some vegetables (such as tomatoes), as well as being a prevalent sweetener in fruit
juices, sodas, and processed confections [67-71]. Although current research does not support fructose
restriction as a remedy for FBD symptoms, it is recommended that children substantially decrease their
consumption of fructose-laden goods [72].

Intestinal Implication

The human gut microbiota constitutes a complex ecology of bacteria that are integral to several
physiological activities, such as metabolism, immunological regulation, and gastrointestinal health [73].
There is growing evidence indicating a complicated and bidirectional link among gut microbiota, functional
bowel disorders (FBDs), and obesity, especially in youngsters. Changes in gut microbiota composition are
linked to the development and duration of functional bowel disorders and are recognized as a significant
factor in the pathophysiology of obesity [74]. The coexistence of functional bowel disorders (FBDs) with
obesity leads to an exacerbation of dysfunctions inherent to both conditions, hence intensifying
gastrointestinal and metabolic symptoms. Systemic inflammation associated with obesity, together with gut
dysbiosis, may increase gut permeability (leaky gut’) and visceral hypersensitivity, both characteristic
features of functional bowel disorders (FBDs). These processes emphasize the need for therapies aimed at
the microbiota to concurrently tackle obesity and FBD symptoms. The composition of gut microbiota in
both functional bowel disorders and obesity is often altered, exhibiting less diversity and an excess of certain
proinflammatory bacteria [75].

The equilibrium of bacterial communities, rather than their total numbers, frequently has a more significant
influence on the functional effects of the gut microbiota. Alterations in the Firmicutes-to-Bacteroidetes
ratio have been identified as significant factors in obesity and associated disorders [76]. The composition
of dysbiotic microbiota remains contentious; however, certain studies indicate that obese children exhibit
elevated levels of Firmicutes and diminished levels of beneficial bacteria, such as Bacteroidetes and
Bifidobacteria, leading to an increased ability to extract energy from food due to a more efficient
degradation of carbohydrate complexes [77]. The gut microbiota composition in functional bowel disorders
(FBDs) remains contentious; yet patients seem to have a comparable dysbiosis condition [78]. The gut
microbiota facilitates various mechanisms, including the fermentation of undigested proteins and
carbohydrates, hydrogen utilization, and bile acid transformation. Dysbiosis can disrupt intestinal immune
function, motility, and gut permeability, often termed "leaky gut," permitting bacterial components to enter
the bloodstream. The activation of the immune system linked to this process exacerbates gastrointestinal
symptoms and may lead to a chronic inflaimmatory condition, often seen in patients with functional bowel
disorders (FBDs) [79]. These alterations result in exacerbated gastrointestinal symptoms, including bloating,
abdominal discomfort, and constipation [27].
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Research conducted by Saulnier et al. [80] shown a correlation between microbiota composition and the
intensity and frequency of stomach discomfort in pediatric patients with IBS. The symptoms may be
exacerbated by alterations in microbiota-mediated synthesis of short-chain fatty acids (SCFAs) and gases
such as methane, which have been shown to influence gut motility and sensitivity [18]. The link between
gut microbiota and FC has been examined regarding its effect on gut transit time. This may result from
microbial impact on gene expression influencing gut motility, pH-dependent stimulation of motility
through fermentation, osmotic effects from microbial metabolites, and intestinal distension from
heightened intraluminal gas production, which induces reflexive smooth muscle contractions. Various
studies [81,82] shown the disparities in gut microbiota between children with functional constipation (FC)
and the control group. Research demonstrated that children with obesity and functional constipation had
substantially reduced levels of Bacteroidetes, particularly Prevotella, and elevated levels of certain
Firmicutes groups, such as Lactobacillus, in comparison to healthy children [81]. Additional investigations
also emphasized elevated amounts of Bifidobacteria [83].

The interplay between modified gut microbiota, obesity, and functional bowel disorders may influence the
effectiveness of nutritional and pharmaceutical treatments. Dietary adjustments often advised for
functional bowel disorders, such as the low-FODMAP diet, may influence microbiota composition by
temporarily diminishing bacterial fermentation [22]. The effectiveness of certain probiotics, including
Lactobacillus reuteri and Bifidobacterium species, differs according to strain-specific processes that
influence motility and gut barrier integrity. For example, whereas Lactobacillus renteri DSM 17,938 showed
advantages in some trials, others had little effects on stool frequency, indicating that patient-specific
variables such as baseline microbiota composition may affect results [84]. Tailored therapies concerning gut
microbiota composition may be crucial for enhancing clinical outcomes in infants impacted by both
illnesses.

Prebiotics are substrates used preferentially by the host microbiota. These compounds enhance intestinal
barrier function by regulating tight junctions (IJs) via their interaction with the gut microbiota, yielding
health benefits [31]. Molecules evaluated for the treatment of functional bowel disorders (FBDs) include
galacto-oligosaccharides (GOS), inulin, fructo-oligosaccharides (FOS), psyllium, glucomannan, and other
fiber combinations [31].

Recently, there has been an increasing interest in the use of inulin for the treatment of functional
constipation (FC). Closa-Monasterolo et al. shown that a daily administration of 2g of inulin for six weeks
significantly improved stool consistency [85]. Lohner et al. conducted a study involving children aged 3 to
7 years who were administered 6 g/day of inulin for 24 weeks. They found that the telative abundance of
Bifidobacterium and Lactobacillus in the stool samples of children receiving fructans was 19.9% and 7.8%
higher, respectively, than that of the control group at week 24. Additionally, children in the treatment group
had much softer stools beginning at week 12 [86].

Recent research suggests that certain prebiotics may influence the regulation of mucus formation,
composition, and breakdown. FOS has been investigated as a prebiotic in both animal and human subjects.
These compounds may enhance glucose, lipid, and energy metabolism in the host by altering the makeup
of the gut microbiota [87]. The injection of FOS has been shown to improve metabolic problems caused
by a high-fat diet by enhancing the release of glucagon-like peptides 1 and 2 (GLP-1 and GLP-2) [88].

The study investigated the impact of fiber mixes at several doses in pediatric populations. Kokke et al.
specifically examined the effects of a fiber blend in comparison to lactulose in a cohort of 97 children with
functional constipation (FC) [89]. Nonetheless, no notable variations were seen in defecation frequency or
stomach discomfort. In comparison to polyethylene glycol (PEG), a fiber blend of acacia fiber, psyllium
fiber, and fructose had similar outcomes after 8 weeks regarding bowel movement frequency, stool
consistency, and fecal incontinence [90]. A comprehensive review and meta-analysis of three randomized
controlled trials examined the effectiveness of glucomannan in alleviating symptoms in children with
functional constipation. Staiano and associates documented a statistically significant improvement in stool
consistency after a 12-week therapy with 100 mg/kg of glucomannan in a group of 20 children [91].
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Supplementation of dietary fiber is a prevalent strategy for controlling IBS, albeit its efficacy may differ
depending on the fiber type. Soluble fibers, present in some fruits and legumes, absorb water, decelerate
intestinal transit, and diminish cholesterol absorption [85]. Conversely, insoluble fibers, present in fruit peels
and bran, increase fecal volume and expedite intestinal transit, rendering them more appropriate for IBS
patients suffering from constipation [41]. Bastiitk et al. performed a study using a synbiotic formulation
including the probiotic strains Lactobacillus rhamnosus, Lactobacillus caset, Bifidobacterinm lactis, and Lactobacillus
plantarum, alongside various prebiotics such as galactooligosaccharides (GOS), fiber, fructooligosaccharides
(FOS), and polydextrose. Following four weeks of therapy, the overall advantages noted from the synbiotic
intervention were markedly superior to those in the placebo group [92]. Probiotic supplements have shown
significant enhancements in abdominal symptoms relative to placebo in individuals with IBS; nonetheless,
there is a deficiency of long-term data about its use, especially in pediatric populations [41].

Conclusions

A link between obesity and functional gastrointestinal disorders (FGIDs) has been recognized since both
problems exhibit shared traits such as high incidence in children, diet- and lifestyle-related risk factors,
abnormalities in gut flora, and psychological difficulties. Managing this comorbid illness in pediatric patients
has distinct problems, especially owing to inadequate adherence to standard therapies. This narrative review
underscores the need for comprehensive and interdisciplinary strategies in symptom treatment. Nutrition
education, physical exercise, and medical treatment should be supplemented with other measures, including
psychosocial therapies and tailored dietary adjustments, such as low-FODMAP and fiber-enriched diets.
These measures not only alleviate immediate signs but also provide a basis for enduring health advantages.

The interaction among abnormalities in gut microbiota, obesity, and functional gastrointestinal disorders
suggests that modulating gut microbiota using prebiotics, probiotics, and integrative support has
considerable potential. Despite existing data underscoring their promise in both prevention and therapy,
the inconsistency in results necessitates rigorous, well-structured longitudinal research to formulate
standardized methods and enhance their effectiveness. A comprehensive strategy that integrates these
methodologies would promote scientific comprehension of the relationship among obesity, gut microbiota,
and functional bowel disorders, while also elevating the standard of therapeutic and preventative treatment
for juvenile patients. Future study should seek to clarify the reciprocal processes connecting these diseases,
emphasizing tatgeted therapies customized to individual gut microbiota patterns. The uniformity of
diagnostic requirements and intervention effectiveness measurements is essential for enhancing the
repeatability and application of results.

Ultimately, closing the gaps in expertise and practice via a cohesive, evidence-based approach may enhance
patient outcomes and enrich our understanding of the complex interplay among metabolic and
gastrointestinal conditions in children.
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