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ABSTRACT

Helicobacter pylori infection remains one of the most pervasive global health
challenges, with its transmission and pathogenesis profoundly influenced by
socioeconomic disparities. This systematic review delves into the intricate
relationship between socioeconomic factors—such as overcrowding, poor sanitation,
limited healthcare access, and lifestyle behaviors—and the prevalence of H. pylori
infections. In communities where these factors are prevalent, H. pylori thrive,
disproportionately affecting vulnerable populations, exacerbating health inequities,
and contributing to severe outcomes such as peptic ulcers and gastric cancer. The
review underscores how overcrowded living conditions and inadequate sanitation
create fertile ground for the rapid spread of H. pylori. At the same time, poor
healthcare access delays timely diagnosis and treatment, perpetuating the cycle of
infection. Furthermore, the review highlights the powerful influence of socioeconomic
Status on lifestyle behaviors, amplifying infection risks. Addressing these multifaceted
socioeconomic determinants is essential to curbing the global burden of H. pylori.
Targeted public health interventions—from improved sanitation and healthcare
infrastructure to comprehensive public education and lifestyle modification
programs—are crucial in mitigating the disease’s impact. This review calls for a
holistic, urgent response to address the socioeconomic factors driving H. pylori
transmission, offering a pathway toward reducing the health inequities associated
with this insidious infection.

Keywords: H. pylori, socioeconomic disparities, public health, sanitation, healthcare
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INTRODUCTION

Helicobacter pylori (H. pylori) infection has become a crucial topic in gastroenterology, with significant
implications for various gastrointestinal diseases. H. pylori is a Gram-negative bacterium that has
unveiled a complex web of interactions within the human body, playing a pivotal role in conditions
ranging from chronic gastritis and peptic ulcers to the development of gastric cancer [1]. Recognizing H.
pylori's pathogenicity has spurred the need to understand the associated risk factors contributing to its
prevalence and the subsequent impact on health. The link between H. pylori infection and gastrointestinal
diseases has been transformative in medicine. Chronic gastritis and peptic ulcers, characterized by
inflammation and ulceration of the stomach lining, were long-standing medical enigmas [2]. However,
discovering H. pylori as a causative agent has provided a breakthrough in understanding the underlying
mechanisms [3]. This revelation paved the way for targeted treatment strategies and emphasized the
importance of eradicating the bacterium to achieve sustained remission.

Beyond gastritis and peptic ulcers, the association between H. pylori infection and the development of
gastric cancer has raised profound concerns [4]. Gastric cancer, a global health burden, has been
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recognized as a leading cause of cancer-related mortality. The presence of H. pylori significantly elevates
the risk of developing this malignancy, underscoring the need to explore preventive measures that
address the bacterium's role in disease progression. Amidst this medical landscape, the significance of
comprehending risk factors associated with H. pylori infection becomes evident. Numerous factors,
including genetic predisposition, environmental influences, and lifestyle choices [1], contribute to an
individual's susceptibility to H. pylori. Among these, socioeconomic status has emerged as a pivotal
determinant that shapes health disparities across populations [2][5]. Socioeconomic status, encompassing
components such as income, education, occupation, and access to healthcare, plays a critical role in
shaping health outcomes. It influences living conditions, resource accessibility, and overall well-being,
culminating in health disparities across various disease domains [6]. Lower socioeconomic status is often
associated with reduced access to healthcare, limited health literacy, and heightened vulnerability to
infectious diseases due to suboptimal living conditions and exposure to risk factors.

Understanding the intersection of socioeconomic status and H. pylori infection is essential in deciphering
the complex dynamics of disease transmission, progression, and outcomes [7]. Socioeconomic disparities
potentially contribute to the unequal burden of H. pylori infection, affecting various aspects such as
prevalence rates, disease severity, and access to effective treatments. Addressing these disparities holds
promise for reducing the prevalence of H. pylori-related diseases and advancing efforts to achieve
equitable healthcare access and outcomes [8]. As we delve into the intricate relationship between H.
pylori infection and socioeconomic status, this review paper aims to critically analyze the existing
literature on the subject. By exploring the multifaceted ways socioeconomic factors intersect with H.
pylori infection, this review seeks to contribute to a comprehensive understanding of the disease's
complexity. Subsequent sections will delve into the various dimensions of this interaction, providing
insights into how socioeconomic disparities impact H. pylori infection rates, disease progression, and the
potential for targeted interventions to mitigate health inequalities.

This review aims to unravel the intricate interplay between socioeconomic disparities and the global
burden of H. pylori infection, illuminating how the shadows of inequality shape the transmission,
prevalence, and devastating outcomes of this persistent health challenge. Through a systematic
exploration, this review seeks to spotlight the conditions—overcrowding, inadequate sanitation, restricted
access to healthcare, and lifestyle vulnerabilities—that serve as the fertile soil for H. pylori to flourish,
disproportionately afflicting the most marginalized communities. By dissecting these socioeconomic
determinants, the review aspires to deepen our understanding of the root causes of this insidious infection
and advocate for transformative public health interventions. It strives to inspire a global call to action,
urging for improved sanitation, equitable healthcare systems, and lifestyle education initiatives that break
the chains of inequality and foster a future free from the grip of H. pylori.

Helicobacter pylori Transmission, Pathogenesis, and Health Implications

H. pylori is a microaerophilic, Gram-negative bacterium with a distinctive spiral shape, often called a
"curved bacillus." It possesses several unique features that enable its colonization of the stomach's harsh,
acidic environment. One of its key attributes is the production of urease, an enzyme that converts urea
into ammonia, protecting against the stomach's acidic conditions [9]. Helicobacter pylori is a bacterium
associated with various gastric conditions, including gastritis, peptic ulcers, and even gastric cancer. It
primarily transmits through fecal-oral or person-to-person contact, often in environments with poor
sanitation. The bacterium survives in the stomach's acidic environment by producing urease, which
neutralizes stomach acid. Over time, it induces chronic inflammation, increasing the risk of severe
conditions like MALT lymphoma and iron deficiency anemia. Diagnosis involves several methods,
including urea breath tests, stool antigen tests, and endoscopy. Treatment typically includes antibiotics
and proton pump inhibitors, while prevention strategies emphasize good hygiene and sanitation practices
(Table 1).

H. pylori's flagella facilitates mobility within the mucus layer of the stomach lining, allowing it to
establish a persistent infection [10]. H. pylori is primarily transmitted through oral-oral and fecal-oral
routes. These routes are influenced by poor sanitation, overcrowded living conditions, and contaminated
water sources [11]. Person-to-person transmission, especially within families, is significant in its spread.
Contaminated food and water can also serve as vehicles for transmission. Evidence suggests that H.
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pylori can be transmitted through gastro-oral routes, allowing the bacterium to re-infect the stomach from
the oral cavity [12].

H. pylori is a major contributor to chronic gastritis, characterized by inflammation of the stomach lining.
The bacterium's presence triggers an immune response, leading to chronic inflammation. This
inflammatory process disrupts the delicate equilibrium within the gastric mucosa, often causing
abdominal discomfort, bloating, and nausea [13]. H. pylori infection is a leading cause of peptic ulcers,
open sores that develop on the stomach lining or the small intestine's upper part. The combination of
bacterial colonization, inflammation, and damage to the protective mucous layer increases the
susceptibility to ulcer formation [4]. These ulcers can cause varying degrees of pain, bleeding, and
discomfort. Perhaps the most concerning implication of H. pylori infection is its association with the
development of gastric cancer. Prolonged infection with certain strains of H. pylori can lead to chronic
inflammation and genetic changes in the gastric mucosa, increasing the risk of malignant transformation
[14]. The bacterium's presence is a significant risk factor for developing intestinal and diffuse gastric
cancers.
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Table 1: Helicobacter pylori: Transmission, Pathogenesis, Health Implications, and Management

Aspect Details Clinical Manifestations Risk Factors Diagnostic Methods Treatment Options Prevention Strategies

Transmission The fecal-oral route through | Often asymptomatic | Poor sanitation, overcrowding, and | Stool antigen test, urea | Antibiotics (e.g., | Safe water, good hygiene
contaminated water or food initially, may lead to | lack of clean water breath test, gastric | amoxicillin, practices, and proper

gastritis or ulcers biopsy, serology clarithromycin) and PPIs | sanitation
Oral-oral transmission (through | It may cause discomfort | Close living conditions, particularly | Endoscopy and histology | Bismuth-based  therapy | Regular hand washing,
saliva) or pain in the upper | in childhood for biopsy (e.g., bismuth | especially in  food-
abdomen subsalicylate) handling environments
Person-to-person  transmission, | Heartburn, bloating, | Family history of H. pylori | Urease breath test (non- | Combination of multiple | Health education on
especially in crowded | nausea infection invasive) antibiotics to  prevent | transmission prevention
environments or households resistance
Possible transmission via | It can lead to peptic ulcer | Smoking, alcohol consumption, and | Serology for past | Triple  therapy  (two | Avoid sharing utensils or
environmental  sources like | disease (PUD) in some | high salt intake infection or active | antibiotics and a proton | personal items
unclean surfaces or utensils cases infection pump inhibitor)

Pathogenesis Colonizes the gastric mucosa | Gastritis, abdominal pain, | Long-term infection, | PCR for identifying H. | Proton pump inhibitors | Address underlying risk
and mucous lining of the | and discomfort immunosuppression, and genetic | pylori DNA (PPIs) to reduce stomach | factors such as diet,
stomach susceptibility acid smoking, and stress
Produces urease, which | It can lead to erosions and | Age and gender (more common in | Upper  gastrointestinal | Antimicrobial therapy for | Encourage early
neutralizes stomach acid, aiding | ulcer formation in severe | older adults and males) endoscopy (EGD) for | eradication diagnosis and treatment
in bacterial survival in acidic | cases ulcer assessment of symptomatic
environments individuals
Induces an inflammatory | It may cause nausea, | High stress, chronic wuse of | Stool antigen test for | Probiotics to help restore | Screen at-risk
response leading to gastric injury | vomiting, and weight loss | NSAIDs, and dietary factors confirmation post- | gut flora populations (e.g., those
and ulceration in severe cases treatment with family history)
Promotes chronic inflammation | Possible bloating, | Infection during childhood | Blood tests for antibodies | Treat based on | Public health initiatives
through secretion of cytokines, | belching, and indigestion increases the lifelong risk of gastric | against H. pylori susceptibility to minimize | to improve water and
increasing gastric permeability disease resistance sanitation
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Health Gastritis: Chronic inflammation | Often asymptomatic in the | Older age, high alcohol | Blood tests, endoscopic | PPIs to heal gastric | Reduce excessive
Implications of the stomach lining carly stages consumption, and stress findings of  gastric | mucosa alcohol consumption
mucosal inflammation
Formation of open sores in the | Pain in the stomach, | Smoking, NSAID use, and previous | Urease  breath  test, | Triple therapy, including | Early detection and
stomach or duodenum due to | especially after meals, | ulcers endoscopy to visualize | proton pump inhibitors eradication of H. pylori
prolonged inflammation nausea, and bloating ulcers
Gastric Cancer: Increased risk, | May present with weight | Family history of gastric cancer and | Biopsy from endoscopy, | Surgical treatment for | Surveillance in high-risk
particularly in individuals with | loss, pain, and nausea in | long-term infection histological examination | advanced stages of gastric | individuals
long-term infection and genetic | advanced stages for cancer cells cancer
factors
MALT Lymphoma: Mucosa- | Abdominal fullness, | Long-term untreated H. pylori | Imaging and biopsy to | Combination therapy | Early eradication of H.
associated  lymphoid  tissue | nausea, and weight loss infection, particularly in individuals | diagnose lymphoma (antibiotics + chemo) pylori to reduce risk
lymphoma, a rare but associated with autoimmune diseases
malignancy
Iron Deficiency Anemia: Can | Fatigue, weakness, pale | Presence of H. pylori infection and | Hemoglobin levels, | Iron supplementation, | Monitoring for anemia in
impair iron absorption, leading | skin, and shortness of | chronic inflammation endoscopic evaluation of | along with H. pylori | infected individuals
to anemia breath gastric mucosa eradication
Dyspepsia: Indigestion | Epigastric  pain, early | High-fat diet, smoking, and use of | A urea breath test, | Antacids and acid | Dietary = modifications
symptoms such as nausea, | satiety, or fullness after | NSAIDs endoscopy for evaluation | suppressants to manage | and stress management
bloating, and discomfort due to | eating of symptoms symptoms
gastric disturbances
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Socioeconomic Status and Health Disparities:

Socioeconomic status (SES) encompasses a multidimensional framework that reflects an individual's
or a household's economic and social standing within a society. This construct considers various
factors, including income, education, occupation, and resource access, shaping an individual's life
circumstances and opportunities. Income is a tangible indicator of financial well-being, education
reflects one's access to knowledge and information, and occupation highlights the nature of
employment and associated benefits [15]. These components collectively influence an individual's
overall quality of life, including their access to healthcare services, living conditions, and health-
related behaviors. Extensive research underscores the profound influence of SES on health outcomes
across a spectrum of diseases. Lower SES is associated with a heightened risk of various health
disparities, including increased mortality rates, limited healthcare access, and suboptimal health
behaviors. Individuals with lower SES often face barriers to healthcare, including reduced access to
preventive measures and timely interventions, contributing to delayed diagnoses and poorer health
outcomes [16]. Additionally, limited financial resources can impede individuals' ability to adopt
healthier lifestyles and access nutritious food, leading to higher rates of chronic conditions.

A growing body of research has highlighted a concerning link between lower SES and higher rates of
Helicobacter pylori infection. Lower SES is often associated with suboptimal living conditions,
inadequate sanitation, and limited access to clean water [17]. These conditions foster an environment
conducive to transmitting infectious agents, including H. pylori. Overcrowded households and poor
hygiene practices contribute to disseminating the bacterium within families and communities [18].
Furthermore, limited access to healthcare and lower health literacy levels can impede early detection
and treatment of H. pylori infection. Numerous studies have corroborated this association. For
instance, research has demonstrated that individuals from lower SES backgrounds have a higher
prevalence of H. pylori infection than their higher SES counterparts [19][20]. These findings
underscore the role of socioeconomic disparities in perpetuating the cycle of infection within
vulnerable populations.

Socioeconomic Risk Factors: Overcrowding, Sanitation, and Transmission

Socioeconomic factors play a crucial role in the transmission and spread of Helicobacter pylori
infection, particularly in environments characterized by overcrowding, inadequate sanitation, and
limited access to healthcare. Overcrowded living conditions, often found in low-income urban areas
or refugee camps, facilitate direct person-to-person transmission due to close contact. Poor sanitation,
including insufficient waste disposal and contaminated water sources, increases the risk of H. pylori
transmission through the fecal-oral route, especially in underserved rural communities. Additionally,
limited healthcare access delays diagnosis and treatment, contributing to prolonged infections and
higher transmission rates. A lack of public health education further exacerbates the issue, as
communities with limited awareness are less likely to adopt preventive measures. Addressing these
socioeconomic challenges through improved housing, sanitation, water quality, healthcare access, and
public health campaigns can significantly reduce the spread of H. pylori (Table 2).

Overcrowding refers to situations where multiple individuals share a limited living space. This often
leads to compromised hygiene practices and increased opportunities for person-to-person transmission
of infectious agents, including H. pylori. In overcrowded environments, such as slums or densely
populated urban areas, the proximity between individuals promotes the exchange of respiratory
droplets and the sharing of contaminated surfaces, facilitating the spread of bacteria [21].
Overcrowding fosters an environment where an infected individual can easily transmit H. pylori to
others, leading to a higher prevalence of the bacterium within such communities [22]. Poor sanitation
is a significant contributor to the spread of H. pylori. In regions lacking proper sewage systems and
sanitation facilities, human waste may contaminate water sources and food supplies. The bacterium
can survive in contaminated water and subsequently be ingested, leading to stomach colonization.
Inadequate sanitation increases the likelihood of fecal-oral transmission, a prominent mode of H.
pylori infection [18]. Individuals in communities with poor sanitation are more prone to exposure to
the bacterium through contaminated water and food, perpetuating its prevalence.Access to clean and
safe drinking water is crucial for preventing the transmission of waterborne diseases, including H.
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pylori infection. Communities with limited access to clean water sources often resort to using unsafe
water for drinking and cooking, putting them at risk of ingesting the bacterium.
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Table 2: Socioeconomic Risk Factors of Helicobacter pylori Infection, focusing on Overcrowding, Sanitation, and Transmission

Socioeconomic Description Impact on H. pylori Transmission At-Risk Populations Interventions

Risk Factor

Overcrowding Due to close contact, densely populated | High transmission risk in shared | Low-income urban populations, | Improve housing, reduce population
areas with poor living conditions increase | living spaces, especially in low- | large families, and refugee | density, and enhance public health
direct person-to-person transmission of H. | income wurban areas and refugee | camps. awareness.
pylori. camps.

Sanitation Lack of adequate waste disposal and clean | Contaminated water and inadequate | Rural  areas, slums, and | Invest in sanitation infrastructure,
water increases the fecal-oral transmission | sanitation are primary vectors for H. | impoverished communities with | provide clean water access, and
route of H. pylori. pylori in underserved areas. poor infrastructure. enhance waste management systems.

Water Quality Poor water quality due to inadequate | Consumption of contaminated water | Communities rely on | Improve  water quality through
treatment or environmental contamination | facilitates direct transmission of H. | unregulated or contaminated | filtration systems, treatment, and
is a direct source of infection. pylori, especially in areas with | water sources. regular monitoring.

unregulated water sources.
Healthcare Access | Limited healthcare access delays the | Untreated H. pylori infections lead to | Rural or economically | Expand healthcare access, improve

diagnosis and treatment of H. pylori,
increasing the duration of infection and the
spread.

chronic conditions,
transmission risk.

amplifying

disadvantaged populations with
limited access to healthcare.

screening, and ensure early diagnosis
and treatment.

Education &

Awareness

Insufficient public health education leads to
poor understanding of H.  pylori
transmission and prevention.

Lack of awareness about hygiene and
transmission routes contributes to
higher infection rates.

Low-literacy communities or
areas with limited health
education resources.

Launch public health campaigns,
educate communities about hygiene
practices, and raise awareness about H.
pylori prevention.

Economic Status

Low socioeconomic status is linked to poor
living conditions, inadequate nutrition, and
insufficient access to healthcare.

Financial constraints  exacerbate
exposure to environmental risks,
increasing the likelihood of infection.

Economically disadvantaged
individuals, particularly those in
poverty-stricken areas.

Implement social programs aimed at
improving economic stability, health
access, and nutrition.
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Contaminated water can serve as a reservoir for H. pylori, enabling its transmission through consumption
[23]. The absence of clean water sources exacerbates the likelihood of infection, especially in areas where
the bacterium is endemic. Research in overcrowded urban areas has demonstrated a clear correlation
between the number of occupants in a household and the risk of H. pylori infection. Studies have shown that
larger households have a higher prevalence of infection, attributed to the increased likelihood of person-to-
person transmission [24]. Investigations in areas with poor sanitation infrastructure have reported a higher
burden of H. pylori infection and associated diseases. Lack of proper sanitation facilities was identified as a
significant risk factor for H. pylori infection due to heightened exposure to contaminated environments [25].
Data from regions with limited access to clean water sources have consistently revealed a direct link between
waterborne diseases and H. pylori infection. Communities relying on unsafe water sources exhibit higher
rates of H. pylori infection, reinforcing the critical role of water quality in disease prevention [26]. By
understanding the intricate relationship between these socioeconomic factors and H. pylori infection, we can
identify high-risk populations and develop targeted interventions to mitigate the impact of these contributing
factors.

Socioeconomic Factors and Disease Outcomes:

Socioeconomic disparities can lead to differences in disease severity due to delayed access to healthcare and
limited resources detail as seen in Figure 1. Lower socioeconomic groups often experience barriers such as
inadequate health insurance coverage and higher out-of-pocket costs, which may deter them from seeking
timely medical attention [27]. As a result, individuals from these groups are more likely to present with
advanced stages of H. pylori-related diseases. For peptic ulcers, delayed treatment can lead to complications
like bleeding or perforation, requiring more invasive interventions and prolonged hospital stays [28].
Similarly, lower SES individuals diagnosed with gastric cancer may have larger tumors and greater
metastatic spread, reducing the effectiveness of treatment options [29]. Socioeconomic disparities impact
access to appropriate treatments for H. pylori-related diseases, influencing both the type of treatment
received and the adherence to treatment regimens. Individuals from higher SES groups are more likely to
have health insurance coverage, affording them access to specialized care, diagnostics, and advanced
treatment options [30]. On the contrary, lower SES individuals may be limited in their choices, relying on
generic medications or over-the-counter remedies.

Figure 1: Impact of Socioeconomic Factors on Disease Outcomes Highlighting Healthcare Delays,
Treatment Challenges, and Policy Needs
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Access to follow-up care and monitoring is also challenging for those with financial constraints. This
disparity in treatment access can result in suboptimal eradication rates for H. pylori infection and
compromised outcomes in peptic ulcers and gastric cancer cases. Socioeconomic disparities are strongly
linked to divergent health outcomes for H. pylori-related diseases. Studies have demonstrated that
individuals with lower SES have worse overall survival rates and higher rates of disease recurrence. For
example, a lower SES status has been associated with increased mortality rates among patients with peptic
ulcers due to complications like bleeding [31]. Similarly, gastric cancer patients from lower SES
backgrounds often face poorer prognoses, lower survival rates, and decreased chances of receiving curative
treatments [32].

Research in urban settings has shown that individuals from lower SES backgrounds with peptic ulcers were
more likely to present at emergency departments with severe complications, such as perforations, reflecting
delayed access to healthcare. Studies comparing survival rates of gastric cancer patients from different
socioeconomic backgrounds consistently reveal that individuals with higher SES experience better survival
rates and improved disease outcomes [33]. Data from clinical trials have shown that patients with lower SES
have lower adherence rates to H. pylori eradication therapies, leading to higher rates of treatment failure and
recurrence [34]. By understanding the nuanced impact of socioeconomic disparities on H. pylori-related
diseases, policymakers, and healthcare professionals can implement targeted interventions to bridge the gaps
and improve outcomes for all individuals, regardless of their socioeconomic status.

Lifestyle Behaviors and Socioeconomic Influence:

Socioeconomic status (SES) substantially influences lifestyle behaviors that directly contribute to the
transmission and infection of Helicobacter pylori (H. pylori). These behaviors encompass dietary habits,
smoking, and hygiene practices, all of which interact to create a complex web of factors that either facilitate
or impede the spread of H. pylori within various socioeconomic groups. Diet plays a significant role in H.
pylori transmission and infection. Lower SES individuals often have limited access to nutrient-rich foods and
instead rely on diets high in carbohydrates, fats, and processed foods [35]. Such dietary patterns may
encourage H. pylori colonization and growth due to their association with higher gastric acidity and
inflammation. Poor dietary choices can also compromise the immune system's ability to fight off infections,
making individuals more susceptible to H. pylori infection [36]. Smoking is recognized as a modifiable risk
factor that can increase susceptibility to H. pylori infection. Socioeconomic disparities influence smoking
behavior, with lower SES individuals being more likely to smoke. Smoking weakens the immune response
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against H. pylori and damages the stomach's protective lining, creating a favorable environment for bacterial
colonization and contributing to the development of gastritis and ulcers [4]. This combined impact of
smoking and lower SES further elevates the risk of H. pylori-related diseases.

Hygiene practices significantly influence H. pylori transmission. Lower SES individuals often have limited
access to clean water and sanitation facilities, leading to compromised hygiene. Poor hygiene practices, such
as inadequate hand washing, can facilitate the fecal-oral transmission route, allowing H. pylori to enter the
body [11]. Overcrowded living conditions and communal sharing of utensils can further promote the
bacterium's spread within families and communities [37]. Lack of awareness about hygiene practices can
contribute to higher infection rates among lower SES individuals. Research in underserved communities has
indicated that lower SES individuals tend to have diets higher in carbohydrates and saturated fats, which are
associated with increased H. pylori colonization rates [38]. Studies have reported a higher prevalence of
smoking among individuals with lower SES, creating a conducive environment for H. pylori infection [39].
Investigations in low-income settings have demonstrated that inadequate access to clean water and sanitation
facilities contributes to higher rates of H. pylori infection [25].

Healthcare Disparities and Access:

Individuals from lower socioeconomic backgrounds often encounter a myriad of barriers that hinder their
access to healthcare services, including preventive measures, diagnostic tests, and treatment options for
Helicobacter pylori-related diseases. These barriers create a cycle of limited health-seeking behavior,
delayed diagnosis, and compromised outcomes. Limited financial resources are a significant barrier for
lower SES individuals. Healthcare services, including diagnostic tests and treatments, can be expensive. Co-
pays, deductibles, and out-of-pocket costs may deter individuals from seeking timely care. Moreover, lack of
health insurance or underinsurance among lower SES groups can result in individuals forgoing essential
medical interventions [40]. Due to financial constraints, preventive measures such as regular check-ups and
screenings may be overlooked. Health literacy, which refers to the ability to understand and use health-
related information, is often lower among individuals with lower SES. Limited health literacy can impede
individuals' comprehension of medical advice, diagnostic procedures, and treatment options. This lack of
understanding can lead to confusion about the importance of preventive measures, missed appointments, and
improper adherence to prescribed treatments [41].

Lower SES individuals may reside in areas with limited access to healthcare facilities. Rural areas and
underserved urban communities  may lack. proper medical infrastructure and specialists. The distance to
healthcare facilities and inadequate transportation options can deter individuals from seeking timely care
[42]. As a result, access to diagnostic tests and specialized treatments for H. pylori-related diseases may be
compromised. Cultural and language differences can pose barriers to healthcare access. Lower SES
individuals from diverse cultural backgrounds may face challenges navigating the healthcare system due to
language barriers and differences in healthcare beliefs and practices. Miscommunication can lead to
misunderstanding the importance of preventive measures, diagnostic tests, and treatment options, further
hindering healthcare utilization [43].

Stigma associated with socioeconomic status can deter individuals from seeking healthcare. Individuals may
fear judgment or discrimination from healthcare providers due to their lower SES. This fear of being treated
differently or dismissed can result in delayed care-seeking behaviors, leading to delayed diagnosis and
progression of H. pylori-related diseases [44]. Studies have shown that lower SES individuals are more
likely to delay or forgo necessary medical care due to financial constraints [45].Research has indicated that
lower health literacy is associated with poorer adherence to treatment regimens and lower rates of preventive
care utilization [46].Investigations in underserved communities have highlighted the challenges of accessing
healthcare services in geographically isolated areas, leading to delayed diagnosis and treatment [47]. Cultural
barriers have been identified as factors that contribute to health disparities, particularly among minority and
immigrant populations, resulting in lower utilization of preventive measures and diagnostic tests.
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Intervention Strategies and the Public Health Implications:

Addressing the impact of socioeconomic disparities on Helicobacter pylori (H. pylori) infection requires a
multi-pronged approach that focuses on improving access to clean water, sanitation, healthcare services, and
health education. By targeting these areas, interventions can help mitigate the burden of H. pylori infection
within lower socioeconomic populations as detail seen in Figure 2. Improving access to clean water and
sanitation facilities is crucial in preventing H. pylori transmission. Investment in infrastructure to provide
safe drinking water and proper sewage systems can significantly reduce the risk of infection through
waterborne and fecal-oral routes [48]. Public health campaigns emphasizing the importance of hand washing
and proper food hygiene should also be conducted to curb the spread of H. pylori.4

Enhancing access to healthcare services and diagnostic tests is essential to ensuring early detection and
prompt treatment of H. pylori infection. Initiatives should focus on establishing clinics in underserved areas,
particularly those with higher lower SES populations [3, 4]. These clinics could provide affordable or free
diagnostic tests for H. pylori, enabling timely identification and treatment initiation [49]. Telemedicine and
mobile health clinics can also be employed to reach remote areas with limited healthcare facilities. Health
education campaigns can play a pivotal role in addressing H. pylori infection among lower socioeconomic
populations. These campaigns should emphasize the importance of adopting healthy dietary habits, such as
consuming nutrient-rich foods and avoiding foods that promote bacterial growth. Raising awareness about
the risks of smoking and the benefits of quitting can also contribute to reducing infection rates [50]. Health
literacy programs can empower individuals to make informed decisions about their health.

Empowering individuals from lower socioeconomic backgrounds can indirectly impact H. pylori infection
rates. Skill development programs, vocational training, and employment opportunities can elevate SES and
enable individuals to afford better living conditions and access to healthcare services [51]. Socioeconomic
empowerment not only improves health-seeking behavior but also reduces the burden of H. pylori infection
by breaking the cycle of poverty-related risk factors. Research in communities with improved water and
sanitation infrastructure has shown a significant decrease in H. pylori infection rates due to reduced exposure
to contaminated water sources [52]. Interventions that provide free or subsidized diagnostic tests for H.
pylori in low-income areas have increased detection rates and improved access to treatment [53]. Health
education campaigns targeting dietary habits and smoking have successfully altered behaviors and reduced
the risk of H. pylori infection. Programs focusing on socioeconomic empowerment, such as microfinance
initiatives, have been associated with improved access to healthcare services and better health outcomes.

Figure 2: Strategic Interventions to Address Socioeconomic Disparities in H. pylori Infection: A Visual
Overview of Public Health Approaches"
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Addressing Gaps in Socioeconomic Factors

Despite significant advances in research examining the relationship between socioeconomic factors and
Helicobacter pylori (H. pylori) infection, several critical gaps persist, warranting further investigation to
deepen our understanding of this intricate association. Firstly, existing studies predominantly adopt cross-
sectional designs, limiting the establishment of causal relationships. To address this, future research should
prioritize longitudinal studies that track individuals over time to elucidate whether socioeconomic disparities
contribute to infection susceptibility or are outcomes of infection-related health outcomes. One promising
avenue of research involves mechanistic investigations that uncover the underlying biological pathways
through which socioeconomic factors impact H. pylori infection. Researchers can unravel the intricate
mechanisms that drive infection risk disparities by exploring how immune responses, gastric acidity, and gut
microbiota interact with socioeconomic determinants. Additionally, studies should aim to dissect the
nuanced impact of different socioeconomic gradients, moving beyond the binary classification of
socioeconomic status to understand how incremental changes influence infection susceptibility and outcomes.
A holistic understanding of the relationship between socioeconomic factors and H. pylori infection requires
consideration of intersectionality — the complex interplay of various identities and experiences. Research
should explore how factors such as race, ethnicity, gender, and age intersect with socioeconomic disparities
to create unique infection risk profiles. By acknowledging the synergistic effects of multiple determinants,
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studies can offer a more comprehensive view of the relationship and tailor interventions accordingly.
Although research has primarily focused on high-income countries, there is a need to diversify the
geographic scope of investigations. Conducting studies in low- and middle-income countries is vital to
understanding the challenges and dynamics of H. pylori infection within distinct global contexts.
Furthermore, future research should rigorously evaluate interventions to address socioeconomic disparities
and reduce infection rates. These interventions could encompass strategies to improve access to clean water,
sanitation, healthcare services, and health education, to create more equitable health outcomes.

Conclusion

This review highlights the profound influence of socioeconomic disparities on the prevalence and persistence
of H. pylori infections. It emphasizes that addressing this issue requires more than just clinical solutions—it
demands a comprehensive approach targeting the underlying social determinants of health. Overcrowded
living conditions, inadequate sanitation, restricted access to healthcare, and lifestyle vulnerabilities form a
vicious cycle that perpetuates the spread of H. pylori, disproportionately burdening marginalized populations.
These factors not only enable the transmission of the infection but also delay timely diagnosis and treatment,
exacerbating health inequities and contributing to severe complications such as peptic ulcers and gastric
cancer. To disrupt this cycle, there is an urgent need for targeted public health interventions that improve
sanitation and living conditions, expand access to affordable and equitable healthcare, and promote
education initiatives that foster healthier lifestyle choices. Policymakers, healthcare providers, and global
health organizations must prioritize these measures to mitigate the burden of H. pylori and reduce its impact
on vulnerable communities. By addressing the root causes and systemic inequities that allow H. pylori to
thrive, we can pave the way for a future where this infection no longer serves as a marker of social disparity
but becomes a preventable and treatable condition, ultimately contributing to the broader goal of global
health equity.

Future Directions

Future research should focus on a comprehensive approach to addressing the socioeconomic drivers of H.

pylori infection, emphasizing context-specific strategies that tackle its root causes. Investigating the impact

of improved sanitation, housing, and access to clean water in high-risk communities is essential, alongside

studies evaluating healthcare accessibility to ensure timely and equitable diagnosis and treatment. Behavioral

and lifestyle research is needed to understand the role of diet, smoking, and cultural practices in infection

rates, paving the way for targeted education and prevention programs. Advancements in affordable and non-

invasive diagnostic tools and treatments should also be prioritized, particularly for resource-limited settings.

Additionally, longitudinal studies are critical to tracking the progression of H. pylori-related diseases in

underserved populations and identifying potential protective factors and intervention points. Finally,

evaluating the effectiveness of policy-level interventions, such as poverty alleviation and improved

education, can provide a blueprint for global efforts to reduce the burden of H. pylori and address the

inequities that sustain its prevalence.

REFERENCES

[1]R. A. Rayan et al., "Impact of IoT in Biomedical Applications Using Machine and Deep Learning," pp.
339-360, 2022.

[2]1. Zafar et al., "Reviewing methods of deep learning for intelligent healthcare systems in genomics and
biomedicine," vol. 86, p. 105263, 2023.

[3]M. Fatima et al., "Multifunctional analysis and antimicrobial activity of Adhatoda vasica: a traditional
medicinal plant," vol. 38, no. 4, pp. 359-366, 2024.

[4]1. Zafar et al., "In silico and in vitro study of bioactive compounds of Nigella sativa for targeting
neuropilins in breast cancer," vol. 11, p. 1273149, 2023.

[6]K. J. Goodman et al., “Helicobacter pylori infection in the Colombian Andes: A population- based study of
transmission pathways,” Am. J. Epidemiol., vol. 144, no. 3, pp. 290-299, 1996, doi:
10.1093/oxfordjournals.aje.a008924.

| Shafiq et al., 2024 | Page 1745
https://thermsr.com


https://thermsr.com

The Research of Medical Science Review

[7]M.R. Huerta-Franco, J. W. Banderas, and J. E. Allsworth, “Ethnic/racial differences in gastrointestinal
symptoms and diagnosis associated with the risk of Helicobacter pylori infection in the US,” Clin.
Exp. Gastroenterol., vol. 11, pp. 39-49, 2018, doi: 10.2147/CEG.S144967.

[8]S.Qumar ef al., “A comparative whole genome analysis of Helicobacter pylori from a human dense South
Asian setting,” Helicobacter, vol. 26, no. 1, pp. 1-11, 2021, doi: 10.1111/hel.12766.

[9]C. H. Schilling, M. W. Covert, I. Famili, G. M. Church, J. S. Edwards, and B. O. Palsson, “Genome-scale
metabolic model of Helicobacter pylori 26695,” J. Bacteriol., vol. 184, no. 16, pp. 45824593, 2002,
doi: 10.1128/JB.184.16.4582-4593.2002.

[10]L. Cellini, “Helicobacter pylori: A chameleon-like approach to life,” World J. Gastroenterol., vol. 20, no.
19, pp. 55755582, 2014, doi: 10.3748/wjg.v20.119.5575.

[11]L. M. Brown, “Helicobacter pylori: Epidemiology and routes of transmission,” Epidemiol. Rev., vol. 22,
no. 2, pp. 283-297, 2000, doi: 10.1093/oxfordjournals.epirev.a018040.

[12]S. Kienesberger et al., “Gastric Helicobacter pylori Infection Affects Local and Distant Microbial
Populations and Host Responses,” Cell Rep., vol. 14, no. 6, pp. 1395-1407, 2016, doi:
10.1016/j.celrep.2016.01.017.

[13]A. Lanas and F. K. L. Chan, “Peptic ulcer disease,” Lancet, vol. 390, no. 10094, pp. 613-624, 2017, doi:
10.1016/S0140-6736(16)32404-7.

[14]NAOMI, “OF GASTRIC CANCER,” vol. 345, no. 11, pp. 784-789, 2001.

[15IN. E. Adler and J. M. Ostrove, “Socioeconomic status and health: What we know and what we don’t,”
Ann. N. Y. Acad. Sci., vol. 896, pp. 3—15, 1999, doi: 10.1111/j.1749-6632.1999.tb08101.x.

[16]M. R. Rezvani, S. Tahmasbi, and B. Hajari, “Investigating spatial inequality and inequity in health status
and its social determinants in Iran,” vol. 12, no. 48, pp. 1-14, 2023, doi: 10.30495/JZPM.2022.537.

[17]L. Heller, “WASH services and health: syntheses and contexts,” Lancet, vol. 400, no. 10345, pp. 5-7,
2022, doi: 10.1016/S0140-6736(22)01108-4.

[18]S. Hayet, K. M. Sujan, A. Mustari, and M. A. Miah, “Hemato-biochemical profile of turkey birds
selected from Sherpur district of Bangladesh,” Int. J. Adv. Res. Biol. Sci, vol. 8, no. 6, pp. 1-5, 2021,
doi: 10.22192/ijarbs.

[19]M. G. Varga et al., “Racial differences in Helicobacter pylori CagA sero-prevalence in a consortium of
adult cohorts in the United States,” Cancer Epidemiol. Biomarkers Prev., vol. 29, no. 10, pp. 2084—
2092, 2020, doi: 10.1158/1055-9965.EP1-20-0525.

[20]). C. Y. Wu et al., “Effect of Helicobacter pylori eradication on treatment of gastro-oesophageal reflux
disease: A double blind, placebo controlled, randomised trial,” Gut, vol. 53, no. 2, pp. 174-179,
2004, doi: 10.1136/gut.2003.012641.

[21]Jumaev, “Comparative Characteristics Of The Morphological Parameters Of The Liver At Different
Periods Of Traumatic Brain Injury,” Am. J. Med. Sci. Pharm. Res., vol. 03, no. 03, pp. 51-55, 2021,
doi: 10.37547/tajmspr/volume03issue03-06.

[22]J. G. Kusters, A. H. M. Van Vliet, and E. J. Kuipers, “Pathogenesis of Helicobacter pylori infection,”
Clin. Microbiol. Rev., vol. 19, no. 3, pp. 449—-490, 2006, doi: 10.1128/CMR.00054-05.

[23]M. C. Bateson, “Assessment of Helicobacter pylori infection.,” J. R. Soc. Med., vol. 87, no. 3, pp. 125—
126, 1994, doi: 10.1177/014107689408700301.

[24]0. Adeniyi, I. Fajolu, E. Temiye, C. Esezobor, and C. Mabogunje, “Helicobacter pylori infection in
malnourished children in Lagos,” Niger. Med. J., vol. 60, no. 4, p. 205, 2019, doi:
10.4103/nmj.nm;_127 18.

[25]F. I. Amlashi et al., “A systematic review and meta-analysis for association of Helicobacter pylori
colonization and celiac disease,” PLoS One, vol. 16, no. 3 March, pp. 1-15, 2021, doi:
10.1371/journal.pone.0241156.

[26]M. Negash, H. W. Baynes, and D. Geremew, “Helicobacter pylori infection and its risk factors: A
prospective cross-sectional study in resource-limited settings of Northwest Ethiopia,” Can. J. Infect.
Dis. Med. Microbiol., vol. 2018, 2018, doi: 10.1155/2018/9463710.

[27]D. C. W. Braeken et al., “Risk of community-acquired pneumonia in chronic obstructive pulmonary

| Shafiq et al., 2024 | Page 1746
https://thermsr.com


https://thermsr.com

The Research of Medical Science Review

disease stratified by smoking status: A population-based cohort study in the United Kingdom,” Int. J.
COPD, vol. 12, pp. 2425-2432, 2017, doi: 10.2147/COPD.S138435.

[28]T. C. Huang and C. L. Lee, “Diagnosis, treatment, and outcome in patients with bleeding peptic ulcers
and Helicobacter pylori infections,” Biomed Res. Int., vol. 2014, 2014, doi: 10.1155/2014/658108.

[29]C. Pinto et al., “Gemcitabine with or without ramucirumab as second-line treatment for malignant
pleural mesothelioma (RAMES): a randomised, double-blind, placebo-controlled, phase 2 trial,”
Lancet Oncol., vol. 22, no. 10, pp. 1438-1447, 2021, doi: 10.1016/S1470-2045(21)00404-6.

[30]JA. C. J. Windsor, “Challenges In Inflammatory Bowel Disease,” Color. Dis., vol. 4, no. 3, pp. 219-219,
2002, doi: 10.1046/1.1463-1318.2002.00365.x.

[31]A. M. Bogle and M. C. Gratton, “Gastritis,” vol. 9, no. 1, p. 28138363, 2017.

[32]D. A. dos Santos, H. F. S. Souza, A. M. Silber, T. de A. C. B. de Souza, and A. R. Avila, “Protein
kinases on carbon metabolism: potential targets for alternative chemotherapies against
toxoplasmosis,” Front. Cell. Infect. Microbiol., vol. 13, no. May, pp. 1-14, 2023, doi:
10.3389/fcimb.2023.1175409.

[33]B. C. Melnik, S. M. John, P. Carrera-Bastos, and G. Schmitz, “MicroRNA-21-enriched exosomes as
epigenetic regulators in melanomagenesis and melanoma progression: The impact of western
lifestyle factors,” Cancers (Basel)., vol. 12, no. 8, pp. 1-40, 2020, doi: 10.3390/cancers12082111.

[34]C. W. Ko et al, “AGA Clinical Practice Guidelines on the Gastrointestinal Evaluation of Iron
Deficiency Anemia,” Gastroenterology, vol. 159, no. 3, pp. 1085-1094, 2020, doi:
10.1053/j.gastro.2020.06.046.

[35]M. A. Subramanyam, 1. Kawachi, L. F. Berkman, and S. V. Subramanian, “Socioeconomic inequalities
in childhood undernutrition in India: Analyzing trends between 1992 and 2005,” PLoS One, vol. 5,
no. 6, 2010, doi: 10.1371/journal.pone.0011392.

[36]C. Porro et al., “The Potential Role of Nutrition in Lung Cancer Establishment and Progression,” Life,
vol. 12, no. 2, pp. 1-21, 2022, doi: 10.3390/1ife12020270.

[37]H. Pylori, “Current world literature.,” Curr. Opin. Pulm. Med., vol. 19, no. 5, pp. 575-585, 2013.

[38]J. K. Y. Hooi et al., “Global Prevalence of Helicobacter pylori Infection: Systematic Review and Meta-
Analysis,” Gastroenterology, vol. 153, no. 2, pp. 420-429, 2017, doi: 10.1053/j.gastro.2017.04.022.

[39]P. Jha et al., “A Nationally Representative Case—Control Study of Smoking and Death in India,” N. Engl.
J. Med., vol. 358, no. 11, pp. 1137-1147, 2008, doi: 10.1056/nejmsa0707719.

[40]C. White, “A comparison of two approaches to increasing access to. care: Expanding coverage versus
increasing physician fees,” Health Serv. Res., vol. 47, no. 3 PART 1, pp. 963-983, 2012, doi:
10.1111/j.1475-6773.2011.01378 .

[41]M. K. Paasche-Orlow and M. S. Wolf, “Literacy to Health Outcomes,” Am. J. Health Behav., vol. 31
(Suppl), no. Suppl 1, pp. S19-526, 2007.

[42]L. M. Baldwin et al., “Access to cancer services for rural colorectal cancer patients,” J. Rural Heal., vol.
24, no. 4, pp. 390-399, 2008, doi: 10.1111/j.1748-0361.2008.00186.x.

[43]B. Matarneh and E. Fernandez Faith, “Multiple circular scarred plaques in a healthy adolescent,” Pediatr.
Dermatol., vol. 38, no. S2, pp. 119-120, 2021, doi: 10.1111/pde.14669.

[44]P. Vart et al., “National Trends in the Prevalence of Chronic Kidney Disease among Racial/Ethnic and
Socioeconomic Status Groups, 1988-2016,” JAMA Netw. Open, vol. 3, no. 7, pp. 1-12, 2020, doi:
10.1001/jamanetworkopen.2020.7932.

[45]M. C. Roco, “Trends in the U . S .,”” no. February, pp. 2010-2020, 2014.

[46]S. Coskun and G. Bagcivan, “Associated factors with treatment adherence of patients diagnosed with
chronic disease: Relationship with health literacy,” Appl. Nurs. Res., vol. 57, no. December 2019, p.
151368, 2021, doi: 10.1016/j.apnr.2020.151368.

[47]B. Kaplan, “Access, equity, and neutral space: Telehealth beyond the pandemic,” Ann. Fam. Med., vol.
19, no. 1, pp. 75-78, 2021, doi: 10.1370/afm.2633.

[48]R. Hidayat and L. Hayati, “Eureka Herba Indonesia,” Fureka Herba Indones., vol. 1, no. 1, pp. 1-5,
2020.

| Shafiq et al., 2024 | Page 1747
https://thermsr.com


https://thermsr.com

The Research of Medical Science Review

[49]R. Hussain, A. Rashidian, A. Hafeez, and N. Mirzaee, “Factors Influencing Healthcare Seeking
Behaviour At Primary Healthcare Level, in Pakistan,” J. Ayub Med. Coll., vol. 31, no. 2, pp. 201-
206, 2019.

[50]0. A. Wackowski and C. D. Delnevo, “Smokers’ attitudes and support for e-cigarette policies and
regulation in the USA,” Tob. Control, vol. 24, no. 6, pp. 543-546, 2015, doi:
10.1136/tobaccocontrol-2014-051953.

[51JA. V. Vikanes et al., “Helicobacter pylori infection and severe hyperemesis gravidarum among
immigrant women in Norway: A case-control study,” Eur. J. Obstet. Gynecol. Reprod. Biol., vol.
167, no. 1, pp. 41-46, 2013, doi: 10.1016/j.ejogrb.2012.11.007.

[52]G. Luz, R. Pereira, and D. C. P. Vezozzo, “H . pylori Infection : The Importance of Acid Suppression in
Eradication Therapy,” vol. 3, no. 1, pp. 3—4, 2023, doi: 10.51626/ijgld.2023.03.00015.

[53]A. Rocco and G. Nardone, “Diet, H pylori infection and gastric cancer: Evidence and controversies,”
World J. Gastroenterol., vol. 13, no. 21, pp. 2901-2912, 2007, doi: 10.3748/wjg.v13.121.2901.

| Shafiq et al., 2024 | Page 1748
https://thermsr.com


https://thermsr.com

	Socioeconomic Status and Health Disparities:
	Socioeconomic Risk Factors: Overcrowding, Sanitati
	Socioeconomic Factors and Disease Outcomes:
	Lifestyle Behaviors and Socioeconomic Influence:
	Healthcare Disparities and Access:
	Intervention Strategies and the Public Health Impl
	Addressing Gaps in Socioeconomic Factors

