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Abstract
Obesity is a prevalent, multifactorial disease in modern developed societies that significantly increases the risk of various 
noncommunicable diseases. It disrupts metabolic homeostasis by promoting excessive fat accumulation, which leads to 
an imbalance between proinflammatory and anti-inflammatory adipokines. As a potent endocrine organ, adipose tissue 
secretes adipokines that play a crucial role in metabolic regulation. Metabolic and inflammatory changes associated with 
obesity have a profound impact on the development and progression of digestive diseases. Dysfunction of excess adipose 
tissue leads to chronic low-grade inflammation, alterations in gut microbiota, and disruptions in neuroimmune signaling. 
These factors contribute to gastrointestinal and liver disorders, including conditions such as gastroesophageal reflux disease, 
non-alcoholic fatty liver disease, gallbladder disease, pancreatitis, and colorectal cancer. Metabolic disturbances associated 
with obesity may worsen inflammatory bowel disease and disrupt the gut-brain axis, ultimately affecting intestinal health. 
Obesity affects the intestinal barrier, leading to dysbiosis and immune system dysfunction. Additionally, obese patients have 
a higher risk of developing esophageal, liver, and pancreatic cancers. This review examines the impact of obesity on digestive 
diseases, highlighting its influence on gut health, inflammation, and related complications.
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Introduction

Obesity is one of the most prevalent multifactorial 
diseases of the modern age, characterized by the accu-
mulation of excessive body fat. A quick and easy-to-use 
method to measure obesity is the body mass index 
(BMI), calculated by dividing a person’s weight by 
their height squared. A BMI between 18.5 kg/m2 and 
24.9 kg/m2 is considered normal, a BMI between 
25 kg/m2 and 29.9 kg/m2 is classified as overweight, 
and a BMI of 30 kg/m2 or higher is considered obese. 
Although BMI is not a direct measure of adiposity and 
cannot distinguish visceral from subcutaneous fat and 
muscles, it remains a practical standard in clinical and 
surveillance settings of obesity due to its non-invasive 

and inexpensive nature. It is estimated that overweight 
and obesity affect almost 60% of the adult population 
in the European Region, as well as 7.9% of all children 
under 5 years of age [1]. 

Obesity is linked to an increased risk for many 
noncommunicable diseases (NCDs), a group of non-in-
fectious chronic diseases caused by a combination of 
lifestyle choices, genetic predisposition, and environ-
mental influences. Four risk factors linked to mortality 
from NCDs are tobacco use, lack of exercise, excessive al-
cohol intake, and an unhealthy dietary pattern (Figure 1) 
[2]. Obesity is associated with the onset of metabolic 
syndrome and related conditions, such as type 2 dia-
betes mellitus, hypertension, hyperlipidemia, chron-
ic kidney disease, cardiovascular disease, obstructive 
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sleep apnea, osteoarthritis, and various types of can-
cers [3]. More than 1.2 million deaths are caused by ex-
cessive adiposity across Europe every year [1]. 

Adipose tissue

Adipose tissue, commonly known as body fat, is 
a specialized connective tissue that stores energy as 
triglycerides. However, other cells contribute to its 
growth, e.g., preadipocytes, macrophages, endotheli-
al cells, fibroblasts, and leukocytes. Adipose tissue is 
distributed throughout the body, mostly found sub-
cutaneously and in visceral depots surrounding inter-
nal organs. It plays a crucial role in regulating energy 
metabolism and maintaining homeostasis by storing 
excess energy and releasing fatty acids during periods 
of energy deficit. Fat cells release various hormones 
and signaling molecules, known as adipokines, that 
regulate appetite, insulin sensitivity, and inflamma-
tion. Obesity alters the structure of adipose tissue, 
leading to the accumulation of macrophages and ex-
cessive extracellular matrix production. This state of 

chronic inflammation is related to obesity-related met-
abolic dysfunction. Most adipokines that stimulate in-
flammatory responses are upregulated in obesity and, 
therefore, promote metabolic dysfunction [4]. 

Adipokines

Adipokines are cytokines secreted by adipose tis-
sue. These include proinflammatory adipokines like 
leptin, tumor necrosis factor-alpha (TNFα), and in-
terleukin-6 (IL-6), as well as anti-inflammatory adi-
pokines such as adiponectin. Maintaining a balance 
between pro- and anti-inflammatory adipokines is cru-
cial for metabolic homeostasis, as disruptions can lead 
to metabolic disorders such as obesity, type 2 diabetes, 
and cardiovascular disease. Obesity leads to a shift in 
the secretion of adipokines towards a more steatogen-
ic, inflammatory, and fibrogenic profile (Figure 2). Nu-
merous adipokines, such as visfatin, apelin, hepcidin, 
omentin, chemerin, and plasminogen activator pro-
tein, have been described [5], but their function sur-
passes the scope of this review. 

Figure 1: Risk factors linked to mortality from noncommunicable diseases.
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Leptin plays a vital role in regulating energy bal-
ance and appetite. It binds to receptors in the hypo-
thalamus—a brain region responsible for hunger and 
satiety—suppressing food intake and enhancing ener-
gy expenditure. As a result, leptin functions as a potent 
anorexigenic peptide. When the body’s fat stores are 
high, leptin levels increase and signal to the brain that 
sufficient energy is available. This suppresses appe-
tite and increases energy expenditure, which helps to 
maintain a stable body weight and vice versa. However, 
when leptin resistance develops, as can happen in obe-
sity, the effect of appetite suppression does not occur. 
It also regulates pancreatic Langerhans cells, growth 
hormone levels, the immune and gastrointestinal sys-
tem, hematopoiesis, angiogenesis, wound healing, and 
bone metabolism. Inflammatory cytokines induce lep-
tin production [5]. 

Resistin is a peptide secreted by adipose tissue, 
mononuclear cells, muscle cells, and pancreatic cells. 
It plays an important role in insulin resistance and 
glucose metabolism. Resistin is a proinflammato-
ry molecule that stimulates inflammatory cytokines 
and adhesion molecules via a nuclear factor kappa B 
(NF-κB)-dependent pathway. Its circulating levels are 
elevated in obesity [6].

The most important proinflammatory cytokines 
related to obesity are tumor necrosis factor-alpha 
(TNF) and interleukin 6. Monocytes and macrophages 
mainly produce TNF, while adipose tissue produces 
one-third of the total IL-6. Both are increased in obese 
patients [4].

On the other hand, adiponectin is an anti-inflam-
matory molecule that inhibits NFĸB-dependent cy-
tokine release. In obesity, increased production of in-
flammatory cytokines leads to a decline in adiponectin 
levels [6]. Adipokine has antioxidant properties. It en-
hances the production of nitric oxide by endothelial 
cells, which helps to protect the vasculature by reduc-
ing platelet aggregation and promoting vasodilata-
tion. Adiponectin inhibits macrophage activation and 
reduces foam cell accumulation, which has antiather-
osclerotic effects. It also induces the expression of en-
dothelial adhesion molecules [5]. 

The endocannabinoid system also regulates body 
weight and food intake. Both subcutaneous and vis-
ceral adipose tissue express endocannabinoid recep-
tor type 1. Their activation results in adipogenesis and 
lipogenesis, leading to visceral obesity. The use of an 
endocannabinoid receptor type 1 antagonist suppress-
es appetite and food intake, resulting in weight loss [7].

Figure 2: Changes of adipokines in obesity.
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The microbiota-gut-brain axis

The microbiota-gut-brain axis is the complex com-
munication pathway between the microbes inside our 
digestive system, the gut, and the brain. The gastroin-
testinal system is regulated by intrinsic enteric neurons 
and glia within the enteric nervous system, as well as 
extrinsic fibers from the central and autonomic nervous 
systems. Additionally, factors outside the enteric nerv-
ous system—including the brain, other branches of the 
autonomic nervous system, the gut-associated immune 
system, and the gut microbiome—play a crucial role in 
influencing gastrointestinal motility. The gut commu-
nicates with these systems through complex pathways, 
functioning as bidirectional conduits for homeostasis, 
with changes in this communication associated with 
the disease. Maintaining proper gut function is critical 
for survival and brain-gut homeostasis, but the mecha-
nisms of gut-brain communication are still being inves-
tigated [8]. The gut microbiota, a vast community of tril-
lions of microorganisms residing in the gastrointestinal 
tract, plays a vital role in digestion, immune function, 
and various physiological processes. Emerging research 
reveals its significant impact on brain function and be-
havior, mediated through multiple pathways, including 
neurotransmitter production, immune signaling, and 
the enteric nervous system. Various neuropeptides, cy-
tokines, and gut hormones play a complex role in the 
dynamic system of the microbiota-gut-brain axis [9]. 
Therefore, in obesity, a dysregulation of the microbio-
ta-gut-brain axis is observed. Accumulated adipose tis-
sue alters the autonomic nervous system, while chronic 
low-grade inflammation has been linked to dysbiotic 
microbiota and impaired immune response. In addition, 
high levels of circulating short-chain fatty acids can im-
pair the functioning of microglia, the specialized im-
mune cells in the central nervous system, which play a 
crucial role in the brain’s innate immune system [10]. 
Short-chain fatty acids, produced by the gut microbiota, 
stimulate anorexigenic factors that prolong the feeling 
of satiety. Those are glucagon-like peptide one (GLP-1) 
and peptide YY (PYY). Decreased levels of glucagon-like 
peptide 1 and peptide YY in obesity are observed [11].

Obesity and digestive diseases

A broad spectrum of digestive diseases can be pro-
voked or aggravated by overly accumulated adipose 
tissue in obese patients, including gastroesophageal re-
flux disease (GERD), inflammatory bowel disease (IBD), 

non-alcoholic fatty liver disease (NAFLD), gallbladder 
stones, pancreatitis, and various types of cancers such 
as bile duct, liver, pancreatic, colorectal, and esoph-
ageal cancer (Figure 3). The mechanisms underlying 
the relationship between obesity and digestive diseas-
es are complex and not fully understood. However, it 
is hypothesized that the chronic low-grade inflamma-
tion that is characteristic of obesity may contribute to 
the development of these diseases. Additionally, alter-
ations in the gut microbiota, hormonal imbalances, 
and changes in intestinal motility may play a role. The 
prevention and management of obesity may, therefore, 
significantly impact the reduction of the incidence and 
severity of these digestive diseases. In this review, a 
thorough analysis of the relationship between obesity 
and digestive diseases is presented with an up-to-date 
literature research done by PubMed and Google Scholar 
search engines.

Esophageal diseases

Gastroesophageal reflux disease (GERD) is a chronic 
disorder characterized by the retrograde flow of stom-
ach contents into the esophagus, resulting in symp-
toms such as heartburn, regurgitation, and dysphagia. 
The underlying pathophysiology of GERD is multifac-
torial and involves dysfunction of the lower esophageal 
sphincter (LES), impaired esophageal clearance, and 
delayed gastric emptying. Obesity, hiatal hernia, preg-
nancy, and smoking are among the most recognized 
risk factors for GERD. Diagnosis of GERD is primarily 
based on clinical symptoms, although various tests, 
including endoscopy, ambulatory pH monitoring, and 
esophageal manometry, may be utilized to confirm 
the diagnosis and evaluate the severity of the disease. 
Treatment of GERD typically involves lifestyle mod-
ifications, such as weight loss and dietary changes, as 
well as pharmacological interventions, such as proton 
pump inhibitors and histamine receptor antagonists 
[12]. GERD can be classified into three main clinical cat-
egories: nonerosive reflux disease, erosive esophagitis 
(EE), and Barrett’s esophagus (BE) [13]. Esophageal ad-
enocarcinoma (EAC) is a malignant neoplasm originat-
ing from glandular cells in the distal esophagus. Only 
10% of esophageal cancers are adenocarcinomas (EAC), 
but the incidence has increased more than sixfold in the 
last decades [14]. The main risk factors for EAC include 
GERD, Barrett’s esophagus, obesity, and smoking [15].

Obesity is a well-known risk factor for GERD, with 
studies showing a positive correlation between body 
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mass index (BMI) and the development of GERD [16–18]. 
The mechanism underlying this association is con-
sidered multifactorial, with several potential factors 
including increased intra-abdominal pressure, altera-
tions in the hormonal milieu, and impaired function 
of the lower esophageal sphincter. Increased intra-ab-
dominal pressure resulting from abdominal adiposity 
can contribute to developing GERD by promoting the 
reflux of stomach contents into the esophagus. Addi-
tionally, obesity is associated with other comorbid con-
ditions, such as hiatal hernia, which is also a known risk 
factor for GERD. Consuming high-fat food, which is 
usually seen in obese patients, can worsen GERD symp-

toms, as shown by a cross-sectional study by El-Serag 
et al. [19]. High-carbohydrate diets can also contribute 
to the development of GERD. When carbohydrates are 
not fully digested and absorbed in the small intestine, 
they reach the colon, where they are metabolized into 
short-chain fatty acids and hydrogen by microflo-
ra. These short-chain fatty acids can relax the proxi-
mal stomach and trigger transient lower esophageal 
sphincter relaxations, leading to GERD symptoms [20]. 
Moreover, obesity was demonstrated to be a contrib-
uting factor in erosive esophagitis but not in Barrett’s 
esophagus [21]. The increase in weight has been linked 
to the development of new erosive esophagitis lesions 

Figure 3: Impact of obesity on digestive diseases.
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and the persistence of preexisting lesions diagnosed by 
endoscopy [22]. 

Barrett’s esophagus can progress to esophageal ad-
enocarcinoma (EAC) in a small portion, approximately 
0,5% per year [23]. Recurrent GERD symptoms increase 
the risk of esophageal adenocarcinoma by approxi-
mately 8-fold compared to those without GERD symp-
toms [24]. Obesity, particularly abdominal obesity, is 
associated with an increased risk of esophageal inflam-
mation (EE), metaplasia (BE), and neoplasia (EAC) [25].

In addition to the mechanical effect, abdominal 
obesity changes levels of inflammatory cytokines 
linked to Barret’s esophagus and esophageal adenocar-
cinoma. Elevated leptin levels and insulin resistance 
increase the risk of EAC in patients with Barrett’s eso-
phagus, while high levels of adiponectin are inversely 
associated with EAC [26].

Liver diseases

Non-alcoholic fatty liver disease (NAFLD) is a 
chronic liver disorder characterized by the accumula-
tion of fat in hepatocytes without significant alcohol 
consumption. NAFLD is increasingly prevalent world-
wide, particularly in Western countries, and is associ-
ated with obesity, type 2 diabetes, and other metabol-
ic disorders. NAFLD can range from a benign form, 
simple fatty liver (NAFL), to a more aggressive form, 
non-alcoholic steatohepatitis (NASH), characterized 
by inflammation, liver cell injury, and potentially pro-
gressing to cirrhosis and liver cancer. The pathogenesis 
of NAFLD involves multiple factors, which are individ-
ual for every NAFLD patient. These factors include spe-
cific genetic polymorphisms and epigenetic changes; 
dietary factors such as excessive fat and fructose intake; 
sedentary behavior; obesity and insulin resistance; ad-
ipokine dysregulation; lipotoxicity, endoplasmatic re-
ticulum stress; oxidative stress; dysbiosis of the gut mi-
crobiota and endocrine disruptors [27]. The “two-hit” 
theory, which suggested that steatohepatitis required 
a second “hit” after steatosis, is now outdated. A con-
ceptual framework for understanding the pathogenesis 
of NASH involves the liver’s inability to handle primary 
metabolic energy substrates, which leads to toxic lipid 
accumulation. This lipid accumulation results in hepa-
tocellular stress, injury, and death, leading to fibrogene-
sis and genomic instability that predisposes to cirrhosis 
and hepatocellular carcinoma. Excess fatty acid supply 
or impaired disposal leads to lipotoxicity, endoplasmic 
reticulum stress, and hepatocellular injury [28].

Obesity contributes to both the development and 
progression of NAFLD. It causes hepatocytes to ac-
cumulate excess lipids, primarily in the form of tri-
glycerides, leading to lipotoxicity and glucotoxicity. 
Consequently, cellular stress responses are triggered, 
including endoplasmic reticulum stress, mitochondri-
al dysfunction, and oxidative stress. If left unmanaged, 
these stressors can lead to the progression of NAFL 
to NASH. Inadequate management of obesity during 
the simple steatosis stage can trigger an intra-hepat-
ic inflammatory process that activates hepatic innate 
immune cells and progressively recruits immune cells 
into the liver, leading to cytokine release and inflam-
mation. Inflammation intensifies and contributes to 
the fibrotic process, which arises when the inflamma-
tion persists. Immune cells interact with wound-heal-
ing cells during fibrogenesis within the liver, leading 
to cirrhosis and neoplasia if the counterregulatory 
mechanism against liver injury fails [27]. Around 23% 
of patients with simple non-alcoholic steatosis would 
progress to steatohepatitis [29].

Obesity also affects the liver through adipokines 
and other cytokines. They can have both positive and 
negative effects on the liver. For example, adiponectin 
can be beneficial, while TNF-α, IL-6 and resistin can be 
harmful. However, the effects of adipokines can be un-
predictable, as they may vary depending on the stage of 
NAFLD. Leptin, for instance, may have antisteatotic ef-
fects in the early stages of the disease but may promote 
inflammation and fibrosis as the disease progresses. 
Similarly, adiponectin can reduce inflammation and 
oxidative stress in the liver, but its effects may be re-
versed in cirrhosis [27].

Changes in the gut microbiome affect liver home-
ostasis when excessive harmful compounds enter the 
liver via the portal circulation, resulting in increased 
gut permeability and endotoxemia [30]. Dysbiosis of 
the gut microbiota has been described in patients with 
cirrhosis. The gut microbiome bacteria can metabolize 
bile acids and nutrients, potentially altering gut-liver 
signaling and promoting inflammation or fibrosis [31].

Hepatocellular carcinoma (HCC) is the most com-
mon type of primary liver cancer. It typically arises in 
the context of chronic liver disease, with chronic hepa-
titis B and C, alcohol abuse, and NAFLD being the most 
common underlying conditions [32]. The incidence of 
HCC is higher in obese individuals, and NAFLD accounts 
for a substantial proportion of HCC cases. A meta-anal-
ysis of 11 cohort studies revealed that overweight and 
obese individuals had a 17% and 89% increased risk of 
developing liver cancer, respectively, when compared 
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to those with normal weight [33]. Patients with 
NASH-related HCC may develop the condition even 
without cirrhosis [34]. Obese NAFLD patients are often 
asymptomatic but at risk for diabetes and HCC. They 
should be monitored regularly, using ultrasound of the 
liver or transient elastography if available; laboratory 
tests like alpha-fetoprotein, blood, and platelet counts; 
liver biochemical tests and prothrombin time; and car-
diovascular risk screening. Treatment should focus on 
weight loss, exercise, diet, and lifestyle changes [35].

Pancreatic and biliary tract diseases 

Gallstones are a common medical condition char-
acterized by the formation of concretions within the 
gallbladder or bile ducts. They can be classified as 
cholesterol and pigment stones. Although most indi-
viduals with gallstones are asymptomatic, some may 
experience biliary colic, cholecystitis, or other compli-
cations, such as pancreatitis, cholangitis, or gallblad-
der cancer. The development of gallstones is a multi-
factorial process influenced by various factors such 
as female gender, family history of gallstone disease, 
obesity, metabolic syndrome, dyslipidemia, hyperinsu-
linemia, and type 2 diabetes. Estrogen treatment, high 
cholesterol, high-carbohydrate diets, rapid weight loss, 
and weight cycling also increase the risk. At the same 
time, unsaturated fats, coffee, moderate alcohol con-
sumption, legumes, and physical activity can reduce 
the risk [36]. Compared to other risk factors, women 
and morbidly obese patients have the highest risk of 
developing gallstones [37].

Obesity is a well-established risk factor for choles-
terol gallstone formation and increases the likelihood 
of gallbladder cancer. It influences lipid and hormone 
metabolism, impairs gallbladder function, and pro-
motes gallstone development. The development of 
gallstones is linked to impaired gallbladder function, 
inflammation, and the buildup of cholesterol in bile, 
which is more likely to occur in individuals who are 
obese or have hyperinsulinemia. Other factors, such as 
increased mucin gel secretion in the gallbladder, slow 
intestinal motility, and increased cholesterol absorp-
tion in the intestine, also contribute to the formation 
of gallstones and are closely linked to obesity and hy-
perinsulinemia [38]. 

The role of obesity in the development of cholan-
giocarcinoma is controversial. Most studies in Western 
countries report a positive correlation between obesity 
and cholangiocarcinoma and a null effect in the Asian 

population. This difference may be explained by the 
different prevalence of obesity in Asian and Western 
countries, as well as the pathophysiology of the disease, 
race, and genetic variation [39]. 

Obesity is also a risk factor for acute pancreatitis 
regardless of the etiology (gallstones, alcohol, others, 
or unknown causes). It can be used as a prognostic fac-
tor in patients with acute pancreatitis, where obese 
patients had a significantly increased risk of severe 
course of the disease, local and systemic complications, 
and in-hospital mortality compared with non-obese 
patients [40]. 

Pancreatic cancer, one of the deadliest cancers in 
adults, has a limited number of established risk fac-
tors that can explain only a tiny proportion of cases, 
including smoking, diabetes, heavy alcohol consump-
tion, family history, increasing age, and rare inherited 
genetic conditions like Peutz-Jeghers, familial mela-
noma, and hereditary pancreatitis [41]. However, obe-
sity is a significant risk factor for pancreatic cancer 
and is associated with worse prognosis and decreased 
overall survival compared to non-obese patients. The 
exact mechanisms underlying this relationship are 
poorly understood and likely involve multiple factors, 
including the effects of adipose tissue on insulin, hor-
mones, cytokines, and environmental exposure to 
carcinogens [42]. 

Colorectal adenoma and cancer

Colorectal adenoma and cancer are neoplastic le-
sions that arise from epithelial cells of the large intes-
tine. Colorectal cancer is the malignant alteration of 
conventional adenomas and sessile serrated polyps or 
adenomas. The adenoma-carcinoma sequence is the 
most widely accepted model for colorectal carcinogen-
esis, and it suggests that the progressive accumulation 
of genetic and epigenetic alterations leads to the devel-
opment of cancer. Therefore, the prevalence of adeno-
mas has been studied extensively, and screening meth-
ods such as colonoscopy have identified adenomas in 
up to 50% of asymptomatic individuals. Among these 
adenomas, 3.4% to 7.6% are advanced, and 0.2% to 0.6% 
are cancerous [43].

Obesity is a well-established risk factor for colorec-
tal adenoma and cancer. Recent studies suggest that 
abdominal obesity and metabolic syndrome may be 
stronger predictors of colorectal carcinoma than BMI 
[44]. A consistent association between BMI and a higher 
risk of colon or rectal cancer in men is acknowledged, 
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but this association is weaker in women. This gender 
difference could be due to variations in the prevalence 
and onset age of metabolic syndrome or a protective 
effect of estrogen that induces apoptosis and inhib-
its cell proliferation. Additionally, there are sugges-
tions that obesity may decrease the overall survival 
of patients with colorectal carcinoma, irrespective of 
metabolic syndrome, with potential gender-specific 
variations [45].

Inflammatory bowel diseases 

Inflammatory bowel diseases (IBDs) are chronic 
disorders that cause inflammation in the gastrointes-
tinal tract. IBD has a strong genetic component, but 
recent studies have revealed that environmental fac-
tors play a critical role in the pathogenesis of Crohn’s 
disease and ulcerative colitis. Environmental triggers, 
such as diet, medications, and smoking, influence the 
changes in the microbiome. Such changes will compro-
mise the intestinal barrier and increase gut permeabili-
ty, leading to continuing inflammation, a dysregulated 
immune system, and the appearance of symptoms. 

While it is commonly believed that patients with 
inflammatory bowel disease are malnourished and un-
derweight, research suggests that a significant propor-
tion of the IBD population, ranging from 15% to 40%, is 
obese [46]. Patients with Crohn’s disease exhibit a local-
ized form of visceral adipose tissue called creeping fat, 
limited to areas of inflamed bowel, which is more im-
munologically active than other adipose tissue. Levels 
of adipokines such as leptin and resistin are increased 
in such patients and can correlate with the severity and 
activity of the disease. Both obesity and inflammatory 
bowel disease exhibit gut microbiota dysbiosis and a 
compromised intestinal barrier. Visceral obesity could, 
therefore, promote intestinal inflammation and con-
tribute to the development and progression of Crohn’s 
disease [47]. However, epidemiological data about the 
association between obesity and IBD are conflicting, 
and some even show a protective effect [46, 48].

Irritable bowel syndrome

Irritable bowel syndrome (IBS) is a common chron-
ic functional gastrointestinal disorder characterized 
by recurrent abdominal pain, bloating, and changes 
in bowel habits, such as constipation, diarrhea, or a 
combination of both. The exact cause of IBS is still un-

clear, but it is thought to result from a combination of 
factors. Individuals with a genetic predisposition and 
susceptible microbiome may experience the onset of 
IBS in the gut, possibly caused by infections or expo-
sure to environmental antigens, such as specific foods, 
which can alter the microbiome, increase intestinal 
permeability, and ultimately result in gut hypersensi-
tivity, motor abnormalities, inflammation, and other 
non-gastrointestinal symptoms. Additionally, primary 
abnormalities of the stress pathway, abnormal bile acid 
metabolism, establishment of a methanogenic flora af-
ter infection, and learned behavioral responses leading 
to pelvic floor dysfunction can also contribute to the 
development of IBS [49].

The relationship between IBS and diet is com-
plex and multifactorial. Although genetics were once 
thought to be a major factor, current research suggests 
that environmental influences, particularly diet, sig-
nificantly impact the composition of gut bacteria. In 
the symbiotic host/bacteria relationship, gut bacteria 
rely on the host’s consumption of complex polysac-
charides to promote growth, and humans, in turn, 
rely on gut bacteria to break down complex nutrients. 
Foods play an essential role in triggering symptoms of 
IBS, and several mechanisms, such as the osmotic ef-
fect of short-chain carbohydrates and alterations in 
gut microbiota and bacterial fermentation, have been 
proposed [50]. Although the incidence of obesity and ir-
ritable bowel syndrome is increasing, they share some 
specific pathophysiological mechanisms, such as shifts 
in gut microbiota. The direct association between 
these diseases is not yet established, and future investi-
gations are required.

Conclusion

Obesity has been shown to play a significant role 
in the development and progression of various benign 
digestive diseases, including gastroesophageal reflux 
disease, non-alcoholic fatty liver disease, gallstones, 
and pancreatitis. Individual everyday choices of diet, 
physical activity, tobacco and alcohol use, medications, 
and stress management have been recognized to influ-
ence human metabolism and homeostasis profoundly. 
Changes in gut microbiota and increased intestinal per-
meability result in immune system dysregulation. Ad-
ipose tissue and adipokines contribute to a proinflam-
matory state in the digestive system, leading to chronic 
inflammation and tissue damage. Altogether, these 
accumulated changes can promote the development of 
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malignant diseases such as hepatocellular carcinoma, 
colorectal cancer, and esophageal adenocarcinoma. 
Weight management and lifestyle modifications are 
essential in preventing and managing obesity-related 
digestive diseases.

Conflict of interest

The authors declare no conflict of interest.

References

1.	 World Health Organization. WHO European Regional Obesity 
Report 2022. Copenhagen: WHO Regional Office for Europe, 
2022. [available at: https://www.who.int/europe/publications/i/
item/9789289057738] 

2.	 World Health Organization. Global Status Report on Non-
communicable Diseases 2014: Attaining the Nine Global 
Noncommunicable Diseases Targets; A Shared Responsibil-
ity. 2014. [available at: https://www.who.int/publications/i/
item/9789241564854]

3.	 Di Angelantonio E, Bhupathiraju SN, Wormser D et al. Body-
mass index and all-cause mortality: individual-participant-da-
ta meta-analysis of 239 prospective studies in four continents. 
Lancet 388: 776–86, 2016. 

4.	 Scarpellini E, Tack J. Obesity and metabolic syndrome: An in-
flammatory condition. Dig Dis 30: 148–53, 2012. 

5.	 Wozniak SE, Gee LL, Wachtel MS, Frezza EE. Adipose tissue: 
The new endocrine organ? a review article. Dig Dis Sci 54: 1847–
56, 2009.

6.	 Singla P, Bardoloi A, Parkash AA. Metabolic effects of obesity: A 
review. World J Diabetes 1: 76-88, 2010.

7.	 Tchernof A, Després JP. Pathophysiology of Human Visceral 
Obesity: An Update. Physiol Rev 93: 359–404, 2013.

8.	 Margolis KG, Cryan JF, Mayer EA. The Microbiota-Gut-Brain Axis: 
From Motility to Mood. Gastroenterology 160: 1486–501, 2021.

9.	 Asadi A, Shadab Mehr N, Mohamadi MH et al. Obesity and gut–
microbiota–brain axis: A narrative review. J Clin Lab Anal 36: 
e24420, 2022.

10.	 Ribeiro FM, Silva MA, Lyssa V et al. The molecular signaling of 
exercise and obesity in the microbiota-gut-brain axis. Front En-
docrinol (Lausanne) 13: 927170, 2022.

11.	 Moser B, Milligan MA, Dao MC. The Microbiota-Gut-Brain 
Axis: Clinical Applications in Obesity and Type 2 Diabetes. Rev 
Invest Clin 74: 302-13, 2022.

12.	 Wang KK, Genere JR. Gastroesophageal Reflux Disease (GERD). 
Mo Med 115: 214-8, 2018. 

13.	 Fass R, Ofman JJ. Gastroesophageal Reflux Disease-Should We 
Adopt a New Conceptual Framework? Am J Gastroenterol 97: 
1901–9, 2002.

14.	 Schlottmann F, Dreifuss NH, Patti MG. Obesity and esophageal 
cancer: GERD, Barrett’s esophagus, and molecular carcinogenic 
pathways. Expert Rev Gastroenterol Hepatol 14: 425–33, 2020. 

15.	 Coleman HG, Xie SH, Lagergren J. The Epidemiology of Esopha-
geal Adenocarcinoma. Gastroenterology 154: 390–405, 2018.

16.	 Hampel H, Abraham NS, El-Serag HB. Meta-analysis: Obesity 
and the risk for gastroesophageal reflux disease and its compli-
cations. Ann Intern Med 143: 199–211, 2005.

17.	 Jacobson BC, Somers SC, Fuchs CS, Kelly CP, Camargo CA Jr. 
Body-Mass Index and Symptoms of Gastroesophageal Reflux in 
Women. N Engl J Med 354:2340–8, 2006. 

18.	 El-Serag H. The association between obesity and GERD: A review 
of the epidemiological evidence. Dig Dis Sci 53: 2307–12, 2008.

19.	 El-Serag HB, Satia JA, Rabeneck L. Dietary intake and the risk 
of gastro-oesophageal reflux disease: a cross sectional study in 
volunteers. Gut 54: 11-7, 2005.

20.	 Devendran N, Chauhan N, Armstrong D, Upton ARM, Kamath 
M V. GERD and Obesity: Is the Autonomic Nervous System the 
Missing Link? Crit Rev Biomed Eng 42: 17-24, 2014. 

21.	 Lee SW, Lien HC, Lee TY, Tung CF, Yeh HZ, Chang C Sen. Im-
pact of obesity on a Chinese population with erosive esophagitis 
and Barrett’s esophagus. Gut Liver 11: 377–82, 2017.

22.	 Nam SY, Choi IJ, Nam BH, Park KW, Kim CG. Obesity and 
weight gain as risk factors for erosive oesophagitis in men. Al-
iment Pharmacol Ther 29:1042–52, 2009.

23.	 Desai TK, Krishnan K, Samala N et al. The incidence of oesoph-
ageal adenocarcinoma in non-dysplastic Barrett’s oesophagus: a 
meta-analysis. Gut 61:970–6, 2012.

24.	 Lagergren J, Bergström R, Lindgren A, Nyrén O. Symptomatic 
Gastroesophageal Reflux as a Risk Factor for Esophageal Adeno-
carcinoma. N Engl J Med 340: 825–31, 1999. 

25.	 Singh S, Sharma AN, Murad MH et al. Central Adiposity Is 
Associated With Increased Risk of Esophageal Inflammation, 
Metaplasia, and Adenocarcinoma: A Systematic Review and 
Meta-analysis. Clin Gastroenterol Hepatol 11: 1399-1412.e7, 2013.

26.	 Duggan C, Onstad L, Hardikar S, Blount PL, Reid BJ, Vaughan 
TL. Association Between Markers of Obesity and Progression 
from Barrett’s Esophagus to Esophageal Adenocarcinoma. Clin 
Gastroenterol Hepatol 11: 934–43, 2013. 

27.	 Polyzos SA, Kountouras J, Mantzoros CS. Obesity and non-alco-
holic fatty liver disease: From pathophysiology to therapeutics. 
Metabolism 92: 82–97, 2019.

28.	 Friedman SL, Neuschwander-Tetri BA, Rinella M, Sanyal AJ. 
Mechanisms of NAFLD development and therapeutic strategies. 
Nat Med 24: 908–22, 2018. 

29.	 Lau LHS, Wong SH. Microbiota, obesity and NAFLD. Adv Exp 
Med Biol 1061: 111–25, 2018. 

30.	 Mehal WZ. The Gordian Knot of dysbiosis, obesity and NAFLD. 
Nat Rev Gastroenterol Hepatol 10: 637–44, 2013. 

31.	 Reeves HL, Zaki MYW, Day CP. Hepatocellular Carcinoma in Obe-
sity, Type 2 Diabetes, and NAFLD. Dig Dis Sci 61: 1234–45, 2016. 

32.	 Balogh J, Iii DV, Asham EH et al. Hepatocellular carcinoma: a 
review. J Hepatocell Carcinoma 3: 41–53, 2016. 

33.	 Larsson SC, Wolk A. Overweight, obesity and risk of liver cancer: 
a meta-analysis of cohort studies. Br J Cancer 97:1005–8, 2007. 

34.	 Perumpail RB, Wong RJ, Ahmed A, Harrison SA. Hepatocellular 
Carcinoma in the Setting of Non-cirrhotic Non-alcoholic Fatty 
Liver Disease and Metabolic Syndrome: US Experience. Dig Dis 
Sci 60: 3142–8, 2015. 

35.	 Milić S, Lulić D, Štimac D. Non-alcoholic fatty liver disease and 
obesity: Biochemical, metabolic and clinical presentations. 
World J Gastroenterol 20: 9330–7, 2014.

36.	 Marschall HU, Einarsson C. Gallstone disease. J Intern Med 261: 
529–42, 2007. 

http://www.rjdnmd.org


Mišković A et al.  Obesity and digestive diseases

526 https://doi.org/10.46389/rjd-2025-1891 © 2025 The Authors

37.	 Bonfrate L, Wang DQH, Garruti G, Portincasa P. Obesity and the 
risk and prognosis of gallstone disease and pancreatitis. Best 
Pract Res Clin Gastroenterol 28: 623–35, 2014. 

38.	 Wang F, Wang B, Qiao L. Association between obesity and gall-
bladder cancer. Front Biosci 17: 2550-8, 2012. 

39.	 Osataphan S, Mahankasuwan T, Saengboonmee C. Obesity and 
cholangiocarcinoma: A review of epidemiological and molecu-
lar associations. J Hepatobiliary Pancreat Sci 28: 1047–59, 2021. 

40.	 Chen SM, Xiong GS, Wu SM. Is obesity an indicator of compli-
cations and mortality in acute pancreatitis? An updated me-
ta-analysis. J Dig Dis 13: 244–51, 2012. 

41.	 Bracci PM. Obesity and pancreatic cancer: Overview of epide-
miologic evidence and biologic mechanisms. Mol Carcinog 51: 
53–63, 2012. 

42.	 Larsson SC, Orsini N, Wolk A. Body mass index and pancreatic 
cancer risk: A meta-analysis of prospective studies. Int J Cancer 
120: 1993-8, 2007.

43.	 Strum WB. Colorectal Adenomas. N Engl J Med 374: 1065-75, 2016.
44.	 Dong Y, Zhou J, Zhu Y et al. Abdominal obesity and colorectal 

cancer risk: Systematic review and meta-analysis of prospective 
studies. Biosci Rep 37: 20170945, 2017.

45.	 Bardou M, Barkun AN, Martel M. Obesity and colorectal cancer. 
Gut 62: 933–47, 2013. 

46.	 Johnson A, Loftus E. Obesity in inflammatory bowel disease: A 
review of its role in the pathogenesis, natural history, and treat-
ment of IBD. Saudi J Gastroenterol 27: 183–90, 2021. 

47.	 Singh S, Dulai PS, Zarrinpar A, Ramamoorthy S, Sandborn WJ. 
Obesity in IBD: Epidemiology, pathogenesis, disease course and 
treatment outcomes. Nat Rev Gastroenterol Hepatol 14: 110-21, 2017.

48.	 Flores A, Burstein E, Cipher DJ, Feagins LA. Obesity in Inflam-
matory Bowel Disease: A Marker of Less Severe Disease. Dig Dis 
Sci 60: 2436–45, 2015. 

49.	 Holtmann GJ, Ford AC, Talley NJ. Pathophysiology of irritable 
bowel syndrome. Lancet Gastroenterol Hepatol 1: 133–46, 2016.

50.	 Hillestad EMR, van der Meeren A, Nagaraja BH et al. Gut bless 
you: The microbiota-gut-brain axis in irritable bowel syn-
drome. World J Gastroenterol 28: 412–31, 2022.


