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1. Introduction 
Social, economic, and environmental inequality causes preventable, unjust health inequities. Social class, income, education, employment, housing, and healthcare affect health risks and opportunities across time (Sadana et al., 2016). The Marmot Review 10 Years On (Marmot, 2020) shows major health disparities among UK socio-economic and demographic groups.
Gender is an important socio-demographic health predictor that affects social status, access to systems, resource use, and power (Miani et al., 2021). Gender directs health care, employment, health concepts, violence, and mental health (Ali et al., 2024). Gender inequality affects men and women through economics, caring, and violence.
Social epidemiology examines the effects of infrastructure on health and disease (Goicolea et al., 2017).

[bookmark: _Toc224140065][bookmark: _Toc224743971]2. Contextual Background and Underlying Factors
[bookmark: _Toc224140066][bookmark: _Toc224743972]2.1 Mental Health Inequalities

[bookmark: _Toc224743541][bookmark: _Toc224743973][bookmark: _Toc224140067]UK gender-based mental health disparities are well-known. Women have higher mental disease rates than men, research reveals. Anxiety and depression affect 20% of women and 13% of males (Office for National Statistics, 2023). This discrepancy is in Table 1. Gendered social roles, economic instability, and caregiving produce these inequalities. Domestic abuse is more widespread among women and is linked to mental illness. 
[bookmark: _Toc224743542][bookmark: _Toc224743974]Inequalities raise healthcare costs and impair quality of life, harming public health. Due to stigma, men are less inclined to address mental health difficulties; hence, women may seek care more often (Sadana et al., 2016). Access to mental health services and comprehensive treatments targeting social determinants of mental health must improve to address gender inequalities.

[bookmark: _Toc224140069][bookmark: _Toc224743975]2.2 Cardiovascular Disease in Women
Cardiovascular disease (CVD) continues to be a predominant cause of mortality among women in the UK. According to the British Heart Foundation, roughly 2.6 million women in the UK are presently afflicted with heart and circulation disorders (British Heart Foundation, 2023). Despite its prevalence, cardiovascular disease is often considered a male health issue, which may contribute to underdiagnosis among women. Instead of chest pain, women often report fatigue, nausea, and dyspnoea.
This discrepancy highlights gender bias in medical research and practice. Clinical trials have mostly included men, making it difficult to determine female-specific illness patterns (Miani et al., 2021). Improving health outcomes requires increasing women's involvement in clinical research and physicians’ understanding of gender discrepancies in cardiovascular symptoms.

[bookmark: _Toc224140070][bookmark: _Toc224743976]2.3 Maternal Health Inequalities
Maternal health disparities remain a major UK public health issue. Socioeconomic and ethnic disparities persist despite reduced maternal mortality rates. According to MBRRACE-UK, women in the most impoverished districts are twice as likely to die during pregnancy or postpartum (MBRRACE-UK, 2022).
These disparities show how poverty, living conditions, and healthcare access affect health. UK maternity services are generally high-quality, but critics argue they often fail to address structural inequalities affecting maternal health (Marmot et al., 2020). Improved maternal health requires high-quality prenatal care and efforts to address socioeconomic inequalities.

[bookmark: _Toc224140071][bookmark: _Toc224743977]2.4 Gender Pay Gap and Poverty
Economic disparity significantly influences health outcomes. Women in the UK persistently earn less than men on average. The Office for National Statistics reported that the gender pay gap for full-time employees was roughly 7.7% in 2023; the overall pay difference rises to almost 14% when part-time employment is factored in (Office for National Statistics, 2023). The discrepancies are illustrated in Table 2.
Due to financial constraints on diet, housing, and healthcare, income inequality can significantly impact health. Occupational segregation and caring demands worsen economic inequality (Marmot et al., 2020). Filling the gender wage gap is both an economic and a public health issue.

[bookmark: _Toc224140072][bookmark: _Toc224743978]2.5 Gender-Based Violence
UK gender-based violence is a major public health issue. Over 27% of women aged 16–74 have experienced domestic abuse since the age of 16, compared to 13% of men (Office for National Statistics, 2023). Table 3 shows gender inequality.
Gendered violence is a big UK public health issue. Compared to 13% of men, 27% of women aged 16–74 had experienced domestic abuse since age 16, according to the Office for National Statistics (2023). Table 3 depicts gender inequality.

[bookmark: _Toc224140073][bookmark: _Toc224743979]2.6 Access to Healthcare and Gender Bias
Gender-based violence is acknowledged as a major public health issue in the UK. Data from the Office for National Statistics reveal that over 27% of women aged 16–74 had encountered domestic abuse since the age of 16, in contrast to approximately 13% of men (Office for National Statistics, 2023). Table 3 illustrates this gender disparity.
Domestic violence can cause physical injuries, depression, PTSD, and reproductive health difficulties. Gender-based violence worsens health disparities and raises healthcare costs. Academics believe that prioritising prevention methods and gender-based violence-enabling social norms is more important than victim care services.

[bookmark: _Toc224140074][bookmark: _Toc224743980]Table 1: Prevalence of Anxiety and Depression in the UK
	Gender
	                        Prevalence (%)

	Women
	                        20%

	Men
	                        13%


Source: Office for National Statistics (2023).
[bookmark: _Toc224140075][bookmark: _Toc224743981]Table 2: Gender Pay Gap in the UK
	Category
	Percentage

	Full-time gender pay gap
	7.7%

	Overall pay gap (including part-time work)
	14%



Source: Gender pay gap in the UK (ONS, 2023).
[bookmark: _Toc224140076][bookmark: _Toc224743982]Table 3: Domestic Abuse Prevalence in the UK
	Gender
	Lifetime prevalence

	Women
	                    27%

	Men
	                    13%



Source: Domestic abuse in England and Wales (ONS, 2023). 

[bookmark: _Toc224140078][bookmark: _Toc224743983]3. National Response to Reduce Gender Health Inequalities 
The UK government has implemented several gender-targeted health initiatives. "Women's Health Strategy for England 2022" is crucial to women's health throughout life. The approach promotes research on understudied women's health issues, increases access to reproductive healthcare, and addresses menopause treatment gaps. It fosters progress in addressing wider influences on women's health to create a women-sensitive healthcare system (Department of Health and Social Care, 2022).
The NHS Long Term Plan aims to improve population health and close gaps. It addresses reproductive health, mental health, and preventative care (NHS England, 2019). National programmes emphasise early intervention and better service delivery to close the gender health gap.

[bookmark: _Toc224140079][bookmark: _Toc224743984]4. Organisation Supporting Gender Health Issues
By helping domestic abuse survivors, the UK non-governmental organisation Women's Aid helps eliminate gender health inequities. The group provides shelter, specialised support, and advocacy for abused women and children. Women's Aid works to change national laws and raise awareness of the health and social effects of violence (Women's Aid, 2023). Domestic abuse causes physical, emotional, and chronic health problems. Women's Aid reduces UK gender-related health inequities by supporting survivors and lobbying for better protections.
[bookmark: _Toc224140080][bookmark: _Toc224743985]5. Conclusion 
In summary, gender remains an important social predictor of health, with complex social, economic, and structural elements shaping health outcomes. Women still face gender-based violence, worse mental health, and higher maternal health risks (World Health Organisation, 2022; Marmot et al., 2020). Income disparity and gender bias can dominate parenthood and put women at risk of health problems and healthcare costs.
The women's health strategy for England and the NHS long-term plan aim to address these (DHSC, 2022; NHS England, 2019). Women's Aid helps women and fights for policy change. Community health needs more action.

[bookmark: _Toc224140081]





1. Introduction 

Tuberculosis is induced by Mycobacterium tuberculosis and predominantly impacts the lungs, while it may also affect other organs (WHO, 2023). It is conveyed via aerosolised droplets. Tuberculosis continues to be a predominant infectious cause of mortality worldwide, with 10.6 million cases documented in 2022 (WHO, 2023). In England, 4,855 instances were documented in 2022, yielding an incidence rate of 8.5 per 100,000 (UKHSA, 2024). Tuberculosis disproportionately impacts travellers, homeless individuals, and those with impaired immune systems. Comprehending its epidemiology is crucial for recognising high-risk populations and guiding public health initiatives.
[bookmark: _Toc224743986]2. Epidemiological Description of Tuberculosis
[bookmark: _Toc224743555][bookmark: _Toc224743987]The person–place–time framework is used to identify affected populations, geographical distribution, and disease incidence trends in tuberculosis (TB) epidemiology. This method helps identify illness patterns and guide public health measures (Bonita et al., 2006).
[bookmark: _Toc224743556][bookmark: _Toc224743988]
[bookmark: _Toc224743557][bookmark: _Toc224743989]Figure 1: Person–Place–Time model for tuberculosis epidemiology. (Author’s own design, 2026).

[bookmark: _Toc224743558][bookmark: _Toc224743990]TB disproportionately affects vulnerable people. UK rates are higher due to migration from high-prevalence countries and homelessness, where overcrowding, poor nutrition, and limited healthcare access increase risk (UKHSA, 2024; Aldridge et al., 2018). HIV individuals and others with compromised immune systems are more likely to develop active TB (WHO, 2023). These patterns demonstrate that poverty is closely linked to tuberculosis (Beijer, Wolf and Fazel, 2012). Urban areas have higher TB rates in the UK. Population density, migration, and socioeconomic disparity keep London at the top (UKHSA, 2024). We need localised public health programmes. Vaccination, improved living conditions, and effective treatment have reduced TB prevalence in the UK in recent decades. Notices rose to 5,490 in 2024 and incidence to 9.4 per 100,000. This implies surveillance and control and constant broadcasting.

[bookmark: _Toc224743991]2.1 Tuberculosis Distribution in the United Kingdom
[image: ]

Figure 2: Tuberculosis notifications and incidence rate per 100,000 population in England, 2000–2024 (UKHSA, 2024). Figure 2 shows declining TB trends followed by a recent increase, suggesting ongoing transmission.
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Figure 3: Tuberculosis incidence rates per 100,000 population across London boroughs (UKHSA, 2024). Figure 3 highlights significant variation across London, reflecting socioeconomic inequalities.

[bookmark: _Toc224743560][bookmark: _Toc224743992]However, high-risk communities still have tuberculosis. Recent epidemiological findings show that persistent transmission and drug-resistant strains require continued observation and rapid response (WHO, 2023), despite a low global prevalence. Epidemiological surveillance is essential for trend identification, public health planning, and tuberculosis control (NHS England, 2024).
[bookmark: _Toc224743993]3. Global Distribution of Tuberculosis
[bookmark: _Toc224743994]International Context
Global public health issues include tuberculosis (TB). Tb was the leading infectious agent of death in 2023, with about 10 million cases and 1.4 million deaths (WHO, 2023). Although preventable and treatable, tuberculosis disproportionately affects disadvantaged and vulnerable groups, worsening health inequities.
The WHO's 2015 End TB Strategy aims to end tuberculosis by 2035. Goals include a 95% decrease in tuberculosis mortality, a 90% reduction in new infections, and the elimination of catastrophic household expenses (WHO, 2023). Although these objectives provide a framework for international initiatives, achievement is uneven.
[bookmark: _Toc224743995]3.1 Global Epidemiology

Recent global statistics reveal a marginal rise in tuberculosis incidence, with 10.8 million cases documented in 2023, up from 10.7 million in 2022 (WHO, 2023). This increase is partially ascribed to interruptions in tuberculosis diagnosis and treatment services during the COVID-19 epidemic, resulting in a backlog of case identification.
The worldwide prevalence of tuberculosis is significantly concentrated, with 30 high-burden nations representing almost 87% of all documented cases. Significantly, five nations—India (26%), Indonesia (10%), China (7%), the Philippines (7%), and Pakistan (6%) account for over 50% of worldwide tuberculosis cases. This disproportionate distribution illustrates wider socio-economic disparities, encompassing poverty, overcrowding, and restricted access to healthcare services.
Despite a modest decrease in worldwide tuberculosis mortality, with 1.25 million fatalities in 2023 compared to 1.32 million in 2022, the disease remains a substantial hazard, especially among those with co-morbidities such as HIV (WHO, 2023). Global differences show how societal influences affect patterns of infectious disease. Below are the distributions:
[image: Image]
Figure 4: Global distribution of tuberculosis incidence rates (WHO, 2023).
Figure 4 shows high-TB countries and regions worldwide. Poverty, overcrowding, limited healthcare access, and HIV co-occurrence explain the high case rate in disadvantaged neighbourhoods. Targeted global public health initiatives are crucial.

[bookmark: _Toc224743996]4. Risk Factors and Determinants of Tuberculosis

The transmission of tuberculosis is influenced by a complex interplay of biological, behavioural, and social variables. Poverty is one of the biggest risk factors since it is linked to bad living circumstances, not being able to get medical care, and not getting enough food. Poor people are more likely to have their diagnosis and treatment delayed, which can lead to the disease spreading (WHO, 2023).
Another key factor that affects the spread of TB is overcrowded housing. Because tuberculosis spreads through droplets in the air, places where many people live close together are more likely to get sick. This danger is especially great in cities with many people living in close quarters or in temporary housing, where ventilation may be poor, and people are around sick individuals for extended periods (UKHSA, 2024).
Migration also influences the spread of tuberculosis in the UK. Many people who get TB were born in countries where the disease is more common. Migrants might have been exposed to infections before coming to the UK, or they may have trouble getting healthcare, which can delay diagnosis and treatment (Public Health England, 2013). 
Biological variables, including compromised immune systems, markedly elevate vulnerability to tuberculosis infection. People with HIV, diabetes, or malnutrition have weaker immune systems, which makes it easier for latent TB infection to turn into active disease (WHO, 2023).
Finally, smoking has been recognised as a behavioural risk factor that elevates the probability of developing tuberculosis. Smoking harms lung tissue and lowers the body's defences against infections, which makes people more likely to get sick and makes their health worse (WHO, 2023).

[bookmark: _Toc224743997]5. Epidemiological Methods
Epidemiologists use several methods to identify, track, and understand TB transmission through populations. Disease surveillance organises the collection, processing, and interpretation of health data. The UKHSA monitors TB cases nationwide. These systems count, demographically locate, and track TB cases. This helps public health professionals notice patterns and prepare for epidemics (UKHSA, 2024). 
Epidemiology also uses contact tracing. It detects TB contacts. Family, coworkers, and friends are tested for latent or active TB by public health teams. Contact tracing helps doctors treat and control the spread of the disease (WHO, 2023).
Epidemiologists often employ cohort studies to track tuberculosis levels in certain groups. These studies track migrants and HIV-positive people to assess sickness incidence and development. Cohort studies illuminate long-term risk factors and treatment outcomes. 
Case-control studies look at tuberculosis cases and controls. This method lets researchers identify infection risk factors such as smoking, poor housing, and immune system status. These epidemiological tools strengthen evidence-based public health measures to combat tuberculosis and improve disease control. Underreporting and delayed diagnosis in at-risk populations may limit the usefulness of these methods.

[bookmark: _Toc224743998]6. Public Health Impact
Tuberculosis remains a global health issue, especially in the UK. For severe or advanced cases, hospitalisation is a major consequence. Active pulmonary tuberculosis patients require lengthy medical treatment, straining healthcare systems and raising expenditures (WHO, 2023). Tuberculosis can cause lung damage, complications, and permanent lung function reduction. Untreated TB can cause considerable morbidity and mortality.
Tuberculosis costs people and healthcare systems money in addition to its medical impacts. Long treatment programmes may require months of medication and checks, making work and productivity difficult. TB patients may struggle to pay their bills since they can't work or need medical treatment (UKHSA, 2024). 
Tuberculosis links health inequities. Migrants, poor individuals, and the homeless are more likely to contract the disease. These groups have problems receiving healthcare, which may delay diagnosis and treatment. We need medical care and public health measures to reduce social and economic inequalities and treat TB.

[bookmark: _Toc224743999]7. Public Health Interventions
Numerous public health efforts combat TB. Screening programmes are critical for high-risk groups such as healthcare personnel, migrants from TB-endemic countries, and close contacts with infected patients. Screening detects latent and active TB early, making treatment faster and minimising transmission (UKHSA, 2024). 
BCG vaccination is another important method of disease prevention. Babies and high-risk TB patients receive the Bacillus Calmette–Guérin (BCG) vaccination. Although vaccination does not eliminate infections, it greatly reduces severe tuberculosis cases, especially in children (WHO, 2023).
The most common treatment for tuberculosis is antibiotics. Antibiotics include isoniazid, rifampicin, ethambutol, and pyrazinamide. Standard TB treatment involves months of medication to kill the bacteria and prevent medication resistance. Early diagnosis and treatment adherence are crucial for optimal outcomes and disease prevention. 
TB control also requires health education and awareness activities. Public health campaigns educate people about illness symptoms, spread, and prevention. They also recommend early medical attention and treatment compliance. Social factors such as poverty, living conditions, and access to healthcare can limit the effectiveness of these interventions in high-risk populations.

[bookmark: _Toc224744000]8. Limitations of Epidemiological Evidence
Despite epidemiological data, tuberculosis surveillance may be limited. TB patients may be underreported if they don't seek medical care, or surveillance systems misreport cases. Health care may be avoided by vulnerable groups like migrants and the homeless due to TB stigma. Additionally, data limitations may result from data collection methods or demographic gaps. These issues can interfere with epidemiologists' understanding of TB's prevalence and dispersion. The true burden of tuberculosis may be underestimated, especially among underprivileged communities.
[bookmark: _Toc224744001]9. Conclusion
Tuberculosis remains a global health issue, especially in the UK. Epidemiology is critical for identifying disease patterns, at-risk populations, and TB transmission risk factors. Surveillance systems enable epidemiologists to track illness patterns and recommend targeted treatments. Screening, vaccination, effective antibiotics, and health education are essential for tuberculosis prevention. However, controlling tuberculosis and lowering health disparities requires addressing social determinants of health and improving healthcare access. Preventing tuberculosis needs biological interventions and continuous efforts to address social determinants of health.
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