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Peptic Ulcer Disease (PUD) is a leading cause of morbidity and
mortality, and it has been associated with various etiological factors.
Whereas nonsteroidal anti-inflammatory drugs (NSAIDs) and
Helicobacter pylori infection have taken prominent roles in recent
discussions, many peptic ulcers remain idiopathic and this suggests that
other important factors may play a role in their pathogenesis.
Behavioral and social factors are known to cause and prevent the
healing of PUD. The objective of this study is to demonstrate the
influence of psychological and behavioral factors on the development
of gastroduodenal ulcers and how they predominately affect the
progression of ulcers. We found that psychological stress increases the
incidence of peptic ulcer in many ways. Psychiatric conditions and
personality disorders have an adverse effect on the integrity of the
stomach and duodenum. Health risk behaviors such as cigarette
smoking, alcohol consumption, irregular meal times, and short sleep
duration, impair mucosal defenses and increase acid secretion. The
mechanisms in which psychological and behavioral factors interact
with other organic elements are not well understood, and future
research addressing these aspects will broaden our knowledge on the
prevention and treatment of PUD.
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Introduction:-

A 31-year-old man comes to the emergency department due to episodic abdominal pain. The pain is localized to the
epigastrium and is gnawing in quality. It wakes him up during the night and is promptly relieved by a glass of water
and a piece of bread. The patient has no associated vomiting or diarrhea but has experienced occasional dark stools.
He was diagnosed with generalized anxiety disorder (GAD) eight years ago. Family history is insignificant for
peptic ulcer disease (PUD). He smokes a pack of cigarettes daily and consumes a can of beer most days. Vital signs
are within normal limits. Physical examination shows mild epigastric discomfort on deep palpation, but other
findings are unremarkable.

This case shows a typical picture of peptic ulcer disease (PUD), which refers to ulcerations in the stomach or
duodenum that are most commonly caused by Helicobacter pylori (H. pylori) infection or nonsteroidal anti-
inflammatory drugs (NSAIDs) [1]. It is one of the leading causes of morbidity and mortality worldwide, and it is
associated with life-threatening complications including perforation, bleeding, and obstruction [2]. According to the
most recent epidemiological studies, around 0.125-1% of people have peptic ulcer disease, and it affects
approximately six million people in the United States annually [2, 3]. More than half of the world’s population has
H. pylori infection, but only a small proportion of them (around 5-10%) develop ulcers [2, 4]. Furthermore, cigarette
smoking, high alcohol consumption, genetic predisposition, and psychological factors all have been linked to the
disease as contributing factors [4].

The term “idiopathic peptic ulcer” refers to a peptic ulcer which is not associated with an apparent cause and seems
to have arisen spontaneously [5]. As many as 10% of ulcers are idiopathic and occur in people who had never been
exposed to either H. pylori or NSAIDs [6]. Considering that most individuals who have H. pylori never develop an
ulcer [2, 4], it becomes apparent that they are co-factors and alternative pathways for developing an ulcer, both of
which could involve psychological stress.

This article is an attempt at understanding the relationship between psychological factors and peptic ulcer disease,
and explaining how emotional stress and personal behaviors may affect the integrity of the stomach and duodenum
in ways which eventually lead to the development of an ulcer. We explain some of the core knowledge about the
pathogenesis of peptic ulcer disease and address the relations between some psychiatric and personality disorders
and peptic ulceration. We also explore the association between socioeconomic strata and the prevalence of H. pylori
and peptic ulceration.

Method:-

The authors conducted a search for relevant abstracts, papers, and articles published in different journals in PubMed,
PubMed Central (PMC), Google Scholar, and Cochrane database. The authors reviewed and discussed inclusion or
exclusion of each article and data collection. The information in figures and tables has been extracted from internet
search engines and edited for simple interpretation.

Six hundred and fifty-seven references were initially accessed using “peptic ulcer disease”, “PUD”, “peptic ulcer
pathogenesis”, “psychological stress”, “psychiatric disorders”, “personality” and “behavior” as search keywords, of
which ninety-two references were shortlisted after excluding case reports, case series, individual animal modules,
and complications of peptic ulcer. The search was further narrowed to fifty references by selecting articles related to
the present review. Only articles in English were included, and preference was given to cross-sectional, cohort,
prospective, retrospective, case-control studies, systematic review, and meta-analysis, in that order. Moreover, the

search was focused on articles published in the last ten years.

Discussion:-

The Biological Basis of Peptic Ulceration:-

A peptic ulcer occurs when the destructive effect of gastric acid and enzymes overcomes the defense mechanisms of
the gastrointestinal tract (mucus, bicarbonate, prostaglandins and blood flow) [7, 8]. Although ulcers more
commonly cause a chronic gnawing or burning epigastric pain, which is sometimes accompanied by nausea,
fullness, bloating and loss of appetite after eating a small amount of food [3], they may also present as a surgical
emergency when perforation, penetration, bleeding or gastric outlet obstruction occur [9, 10].
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A chronic gastric ulcer is usually single and most often located on the lesser curve within the antral mucosa or at the
junction between the body and antrum [11]. By contrast, chronic duodenal ulcers are usually situated in the first part
of the duodenum on the anterior wall [12]. Gastric and duodenal ulcers exist together in 0.1-1.7% of patients [13].
The incidence of gastric and duodenal ulcers has declined significantly in the last forty years [14], partially because
improved hygienic conditions, like oral health status, have led to a decrease in the storage and transmission of H.
pylori infection [15], but possibly also because the widespread use of noninvasive H. pylori testing has lead to non-
endoscopic diagnosis and treatment with underestimation in endoscopic PUD studies [16].

There is a genetic predisposition for developing PUD, and multiple factors play different roles [17]. Gastric
hypersecretion is genetically determined and is a risk factor for duodenal ulceration [18]. There is a proven
association between peptic ulcer and blood type O [19]. A variety of environmental factors affect the mucosal lining
of the stomach and duodenum, including the gram-negative bacterium H. pylori, use of nonsteroidal anti-
inflammatory drugs such as ibuprofen, cigarette smoking, and heavy alcohol intake [4].

The mainstay treatment for an uncomplicated peptic ulcer is based on anti-secretory drugs and the eradication of H.
pylori. The recommended regimen option for people who are infected with the bacterium (the vast majority of
patients are H. pylori positive), is the triple therapy, which is seven days on proton pump inhibitors (PPIs),
clarithromycin, and amoxicillin (metronidazole is an alternative antibiotic for patients who have penicillin allergy)
[20]. Moreover, anti-secretory medications are the treatment of choice for NSAID-related peptic ulcers and are
useful as preventive therapy in chronic users of NSAIDs [21]. The surgical management of peptic ulcer disease has
markedly decreased because of the increased efficiency of the medical therapies, and surgery is now restricted to
those patients who have recurrent, intractable or refractory disease [22, 23].

Despite the high cure rate that results after the use of triple therapy, this regimen is restricted to people who have H.
pylori infection. Recent research and studies have proven that many ulcers occur in the absence of the organism and
are termed “idiopathic ulcers”. The treatment of these ulcers is challenging, because this type of ulcer tends to be
resistant to standard therapy since eradication with antibiotics may fail to cure symptoms or prevent ulcer recurrence
[24, 25]. Therefore, research in this field is required to uncover new effective medications and regimens.

Psychological Stress:-

The relation between stress and physical health is a complicated process. Stress is a universal experience and can be
of multiple intensities and of environmental, psychological and biological natures [26]. Stress triggers off different
psychological, biological and behavioral responses in different individuals..

Like many other physical diseases, peptic ulcer has been linked to stress. Some studies have discussed the influence
of psychological stress on the health of the upper gastrointestinal tract and they came up with close results. A
prospective study of 3379 adults in a population-based Danish cohort reported that psychological stress increases the
probability of developing a peptic ulcer [27]. The stress was measured by using a 0 to 10 point stress index scale,
based on concrete life stressors and perceived distress. Another population-based cohort study in Taiwan recruited
218,319 healthcare workers (HCWs) with heavy, stressful workloads, rotating nightshifts, and on-call rosters, from
Taiwan’s National Health Insurance Research Database, and an identical number of non-HCW patients were
randomly selected. There was a higher risk of PUD in healthcare workers, especially nurses, as compared to the
general population [28].

There are multiple theories that connect the effects of stress with ulcer formation. One model suggests that the
norepinephrine released during chronic stress causes capillary constriction in the lining of the stomach which
decreases the mucosal vitality. There is a reduction in bicarbonate production and the washing out of hydrochloric
acid, so the protective barrier of the stomach wall vanishes. Without this barrier, the acid destroys the lining of the
stomach and duodenum and, in time, results in an ulcer. Another theory proposes that stress increases acid secretion
and may lead to ulcer formation especially in subjects prone to peptic ulcer. However, some studies have suggested
that stress might actually decrease acid secretion; this action is mediated by a nervous reflex involving a neuronal
pathway that involves nitric oxide synthesis in the brain, specifically in the dorsal motor nucleus of the vagus nerve
[30].

Stress has other local physiological impacts, other than increasing acid production and weakening the mucosal
defense, which could contribute to its association with peptic ulcer disease. Stress inhibits gastric emptying and
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stimulates colonic motor function [31], and this may decrease the risk of duodenal ulcer and increase the risk of
gastric ulcer. In fact, patients who suffer from duodenal ulcers characteristically have fast gastric emptying with
increased amounts of acid arriving at the first part of the duodenum, suggesting that stress may decrease the risk of
duodenal ulcer and increase the risk of gastric ulcer.

Psychological stress appears to increase the colonization with H. pylori and enhance the pathogenic and destructive
effects of H. pylori infection. This effect may be mediated by increased secretion of glucocorticoid during stress and
a poor immune response against the infection [32]. Similarly, raised glucocorticoid levels in stress interfere with
wound healing and probably contribute to the poor healing of ulcers under stress (Figure 1) [33].
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Figure 1:- Stress decreases the integrity of the gastrointestinal tract and allows for multiple mechanisms to interact
and eventually cause ulceration. H. pylori: Helicobacter pylori.

Psychiatric and Personality Disorders:-

Many studies have tried to understand and demonstrate a relation between PUD and psychiatric disorders. One study
was done in Taiwan to assess the association between unipolar depression and ulcer formation. It concluded that the
incidence of PUD was twice as high in the depression cohort than in the comparison group [34]. Another study
claimed that the relation between peptic ulcer and generalized anxiety disorder (GAD) is significant and better
understood. It stated that GAD was strongly associated with an increased risk of self-reported PUD (with an odds
ratio of 2.8) [35]. A weaker association was noticed between PUD and schizophrenia; a study reported that subjects
with schizophrenia have a risk 1.27 times higher than the general population [36].

Interestingly, a research published in 2010 showed that people with stomach ulcer were five times more likely to
have a personality disorder. All seven-personality disorders were assessed and the study was done on a large sample
in the United States. There were positive but different associations for the specific types of personality disorder, with
the strongest association between stomach ulcer and dependent personality disorder [37]. How personality disorders
could have such an effect is not well understood, but there are multiple theories. One possibility is that certain
personality types, like dependent personality, may be more likely to engage in problematic behaviors, such as
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smoking, drinking alcohol, sleeplessness and irregular meals [38]. Another theory is that some personality factors
trigger a stress response, which has a well-recognized effect on the immune system and the development of ulcer
[39].

Behavior:-

Risky behavior affects the integrity of the stomach and duodenum and tends to be more common in people who are
experiencing life stressors. Cigarette smoking, alcohol consumption, and nonsteroidal anti-inflammatory drug
(NSAID) use impair the defense mechanisms of the gastrointestinal tract [40], while irregular meals, shift work, and
short sleep duration possibly increase the amount of acid in the duodenum (Figure 2). The use of NSAIDs increases
under stress, perhaps due to worsening of painful conditions and higher requirements for analgesic medications.
Smoking and nicotine have considerable adverse effects on the gastrointestinal tract. They stimulate gastric acid
secretion, which is more obvious in smokers who have duodenal ulceration. This increase in stomach acid
production is mediated by H2-receptor activation by histamine as well as an increase in parietal cell numbers,
volume and secretory function. Chief cell numbers are also increased and pepsinogen is secreted in higher levels.
Smoking potentiates ulceration caused by H. pylori, alcohol, or nonsteroidal anti-inflammatory drugs by impairing
the healing process of a previously formed ulcer. The mechanism is partially attributed to the inhibitory effect of
smoking on the proliferation of gastric mucosal cells by decreasing ornithine decarboxylase activity. It also reduces
prostaglandin production in the stomach, making the mucosa more susceptible to ulcer formation [41].

Health risk
behaviors

[rreait Increase acid
mucosal load
defense
Smoking Alcohol NSAIDs eI Gl Irregular meals

of sleep

Figure 2:- The effects of health risk behaviors on the mucosal lining of stomach and duodenum They are two
possible pathways of how health risk behaviors increase the incidence of peptic ulcer. Some bad behaviors impair
mucosal defense, and other behaviors increase acid secretion. NSAIDs: Nonsteroidal anti-inflammatory drugs.

Many studies have demonstrated the role of diet in reducing or aggravating the risk of PUD. A few key food types
are protective against ulceration, while others increase the risk. The most beneficial foods are fruits and vegetables
due to their high content of fiber and vitamin A [42]. In contrast, a diet rich in milk and fat is associated with an
increased risk of PUD [43]. The timing and regularity of meals appear to affect the mucosal lining of the stomach
and duodenum. A study published in 2013 showed that frequent deviation in meal timing over a prolonged period
and skipping breakfast are both associated with increased risk of PUD, in part due to increased colonization with H.
pylori [44].

An association between physical activity and PUD has also been identified. Moderate and regular physical activities
seem to reduce the incidence of duodenal ulcer [45]. Conversely, extreme physical exercise influences stomach
function and can result in gastric ulceration [46]. Sleep and PUD have also been studied, and the prevalence of
gastric and duodenal ulcers was higher in shift workers than daytime workers; shift work involves sleep
disturbances, and this plays an important role in the development of peptic ulcer [47]. Longer sleep duration (more
than nine hours) might play a protective role against PUD [48].
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Socioeconomic Status:-

Ulcers are more common in low socioeconomic groups. The major responsible factor for this is H. pylori infection.
H. pylori is acquired more easily in overcrowded houses and under conditions of poor hygiene. The epidemiology of
H. pylori infection has noticeable differences between developing and developed countries, especially among
children. In fact, low socioeconomic status and young age are the most two common determinant risk factors for H.
pylori infection [49]. High prevalence of hard physical labor in families who have low income, poor education, and
lower academic skills, is another possible contributing factor for increased incidence of peptic ulcer in low
socioeconomic strata. Individuals with low socioeconomic status are more susceptible to health risk behaviors like
smoking, heavy alcohol consumption, lack of sleep, skipping breakfast, and analgesic use. They tend to experience
more stressful events in life as well (Table 1) [50].

Author Journal Year | Type of study Aim of study Main findings
Namiot DB, | Advances in 2006 Cross- To determine an Poor oral health is related to
et al [14]. Medical Sciences sectional association the prevalence of PUD which

study between the is not caused by NSAID
prevalence of consumption, but it appears
peptic ulcer and doubtful that it is a significant
oral health status. | pathogenic factor in ulcer
disease.
Malaty HM, | Archives of 2000 Cross- To assess the Genetic factors are of
et al [17]. Internal Medicine sectional importance of moderate importance in the
study genetic and pathogenesis of PUD. They
environmental are independent of genetic
factors and the factors required for acquiring
importance of H. H. pylori infection.
pylori on peptic
ulcer disease.
Edgren G, et | American Journal | 2010 Cohort study | To evaluate an There is a relation between
al [19]. of Epidemiology association blood group A and gastric
between ABO cancer. Individuals with blood
blood groups group O have a higher risk of
versus gastric peptic ulcer disease than those
cancer and peptic | with other blood groups.
ulcer.
Levenstein Clinical 2015 Cohort study | To determine a Psychological stress increases
S, etal [27]. | Gastroenterology relationship the risk of peptic ulcer, partly
and Hepatology between by influencing health risk
psychological behaviors.
stress and peptic
ulcers.
Lin HY, et Plos One 2015 Cohort study | To estimate peptic | Nurses and other health care
al [28]. ulcer incidence in | workers have a higher risk of
health care PUD than the general
workers. population.
Hsu CC, et | Medicine 2015 Cohort study | To evaluate the Depression may increase the
al [34]. (Baltimore) relationship risk of developing PUD.
between
depression and
PUD.
Goodwin Psychosomatic 2002 Cross- To discuss the GAD was significantly
RD, et al medicine sectional association associated with self-reported
[35]. study between GAD and | PUD.
self-reported
PUD.
Liao CH, et | Journal of 2014 Case-control To evaluate the Schizophrenia is associated

1904




ISSN: 2320-5407

Int. J. Adv. Res. 6(2), 1899-1908

al [36]. Psychosomatic study relationship with a slightly higher risk of
Research between peptic PUD compared to the general
ulcer and population.
schizophrenia.
Schuster JP, | Psychosomatic 2010 Cross- To determine the PUD is associated with
et al [37]. Medicine sectional association increased rates of personality
study between PUD and | disorders, beyond the
a wide range of influence of psychiatric
personality disorders or addictions.
disorders.
Ryan- Canadian Family | 2004 Review article | To discuss the role | A high-fiber diet, especially
Harshman Physician of diet in reducing | from fruits and vegetables,
M, et al or increasing the might reduce the risk of
[42]. risk of duodenal duodenal ulcer; vitamin A may
ulcer. also be beneficial.
Lim SL, et ISRN Nutrition 2013 Retrospective | To decide whether | Frequent deviation in meal
al [44]. study irregular meal timing over a prolonged period
timing is may be related to an increased
associated with risk of developing H. pylori
increased risk of infection and gastritis.
gastritis and H.
pylori infection.
Cheng Y, et | Western Journal 2000 Cross- To explore the Moderate physical activity is a
al [45]. of Medicine sectional role of physical protective factor against
study activity in the duodenal ulcers.
incidence of PUD.
Segawa K, Digestive 1987 Cross- To demonstrate The prevalence of PUD is
et al [47]. Diseases and sectional the role of sleep higher with shift workers than
Sciences study disturbances in the | daytime workers.
pathogenesis of
PUD.
Ko SH, et al | Scientific Reports | 2016 Cross- To determine the Long sleep duration may play
[48]. sectional relationship a protective role in the
study between sleep development of PUD.
duration and PUD.
Levenstein Journal of Clinical | 1998 Cohort study | To discover Psychological stress, risky
S, etal [50]. | Gastroenterology factors that may health behaviors, NSAID use,

play a role in the
association
between PUD and
low
socioeconomic
status.

and strenuous physical activity
may increase the risk of ulcer
in low socioeconomic groups.

Table 1:- Important studies concerning the pathogenesis of peptic ulcer disease and some associated risk factors. H.
pylori: Helicobacter pylori. NSAIDs: Nonsteroidal anti-inflammatory drugs. GAD: Generalized anxiety disorder.

Conclusion:-
Psychological and behavioral factors influence the progression of PUD significantly. Due to a lack of organic cause
in many patients with PUD, it has become widely accepted that there are multiple factors and other pathways that
are involved in this process. Stress affects the mucosal lining of the stomach and duodenum and eventually leads to
ulceration or potentiation of an already existing ulcer. Personality disorders play a negative role as well. Behaviors
such as smoking and alcohol consumption impair mucosal defense, while irregular eating times and short sleep
duration increase acid secretion.
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The interaction between psychological factors and organic causes is not clearly understood. However, the clinical
importance of this study is to aid physicians and patients to understand the relation between PUD and psychological
and behavioral factors, and identify risk-reduction strategies that can be implemented to diminish the risk of
developing an ulcer. Despite the effectiveness of medical and surgical therapies in controlling peptic ulcer, further
research is needed in areas such as psychology and behavioral sciences to get a better understanding of the disease
and to construct a multifaceted approach to therapy, prevention and treatment.
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