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Abstract
This study intends to conduct a systematic literature review and synthesis of available literature regarding the role played by environmental and genetic risk factors in the development of skin cancer among adults in the UK. For gathering secondary evidence from academic databases and credible health-related sources, this study used a systematic literature review method. Inclusion and exclusion criteria was used for screening the studies for ensuring reliable and credible data for proposing valid and meaningful conclusions. Ethics were followed for marinating academic integrity.
Findings revealed that UV radiation acts as a major environmental factor for the development of skin cancer. Where individual vulnerability also increases with family history and inherited genetic susceptibility. Lastly, there were also some personalisation areas that could be done to manage the skin condition, which include genetic and genomic testing, polygenic risk score, proper skin cancer surveillance, and chemoprophylaxis. The results obtained from this chapter have shown that skin cancer pathogenesis is indeed multifaceted and cannot be attributed solely to environmental factors or genetic factors individually. The discussion in this chapter calls for an integrative perspective where both environmental exposure and genetic risk are addressed.        
Recommendations emphasise the targeted UV-protection campaigns, integration of family history and ultimately genetic susceptibility into risk assessment, and combined environmental-genetic screening. These approaches could assist in strengthening the personalised prevention while detection diseases early among the UK adults, although behavioural barriers, resource requirements and limited evidence on gene–environment interactions might hinder the implementation.
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Chapter 1: Introduction
[bookmark: _Toc236323664][bookmark: _Toc240977545] 


1.1 Introduction 
The purpose of the chapter is to introduce the research topic “Environmental risk and inherited genetic factors affect the development of skin cancer in UK adults: a systematic review”. These chapters demonstrate the background of the research, outlining the skin cancer growing prevalence and its importance as a public health concern. Therefore, objectives, research question, aim, research problem, and rationale are outlined in this research that direct the study. At the end of the chapter, the significance and scope of the research have been emphasised and the analysis of its contribution to existing knowledge. Dissertation structure presents an overview and directs the audience through the subsequent chapters.
[bookmark: _r0pb82ok1iqv][bookmark: _Toc236323665][bookmark: _Toc240977546]1.2 Background to the Study  
Skin cancer is emerging as the most significant form of cancer that raises a public health concern in the UK due to associated health burdens and increasing incidences. Pecorelli and Valacchi (2022, p.1) illustrated that skin cancer rises when abnormal skin cells experience uncontrolled growth for the reason of the damage to their DNA caused through the UV exposure. Therefore, non-melanoma skin cancers (NMSC), melanoma, squamous cell carcinoma (SCC), and basal cell carcinoma (BCC) with melanoma are different skin cancer forms and are responsible for the skin cancer-related deaths (Roky et al. 2025, p.91). 
This is supported through the Roberts (2026) report, which discloses that melanoma had 20,980 new cases (2022) within the UK, and most of them were seen for the reason of the deadliest skin cancer found in the figure below.  These facts clearly point towards the fact that increasing prevalence of melanoma shows the inability to prevent melanoma has failed to cover the effects of accumulated environmental impact along with genetic susceptibility, so a simultaneous evaluation of various contributing risk factors (Hasan et al. 2023, p.3) is required. This assessment has facilitated a better understanding and improved earlier detection, the implementation of customised approaches to risk management and prevention and the development of tailored treatment options for the at-risk population.
[image: ]
[bookmark: _Toc234511548][bookmark: _Toc239782705]Figure 1.1: Riskiest skin cancer cases hit the UK
(Source: Roberts, 2026)
Globally, melanoma emerges as an increasing concern as the Agency for Research on Cancer reports that in 2022, almost 332,000 new melanoma cases were reported, and almost 80% of cases has been caused by UV radiation exposure (International Agency for Research on Cancer, 2025). As a result, it outlines the environmental factors, such as the use of sunbeds, excessive sun exposure, and inadequate sun-protection behaviours substantial contribution to skin cancer development. 
Besides that, the Fiasconaro et al. (2025, p.1) emphasised the inherited factors like genetic mutations CDKN2A and MC1R, including family history, which raise an adult's susceptibility to skin cancer. Increasing skin cancer in the UK affects the health of all by raising health costs through taking the healthcare services and the pressures on the health service, and by imposing damage upon a patient's health status and therefore quality of life.
Therefore, a brief understanding of the inherited genetic risk factors as well as environmental factors is important for aiding personal prevention strategies, targeted interventions and early detection programmes aimed at decreasing the skin cancer burdens among UK adults. 
[bookmark: _72i1iik0rixl][bookmark: _Toc236323666][bookmark: _Toc240977547]1.3 Research Context and Problem Statement 
[bookmark: _v4rsughc6s9i]Research Context
[bookmark: _qo6id0zehf9d]Skin cancer within the UK has become a public health concern as the affected rates constantly rise in spite of the ongoing awareness campaigns, upgrades in treatment options and improvements in diagnostic techniques. Gaining knowledge about these factor commit to skin cancer development, which is very important. Therefore, Royalmarsden (2026) report demonstrated that within the UK, almost 15,400 people suffer from melanoma, and it has been found that within the UK, it is the 5th most common cancer, which highlights that multiple cases are potentially preventable. On the other hand, skin cancer has emerged as a multifactorial condition encouraged through inherited genetic susceptibility and environmental exposures.   
Merin et al. (2022, p.4) illustrated that UV radiation exposure, like an environmental risk factor, emerges as the most important contributor to skin diseases. This is supported by Thomas's (2025) research, which presents that every year in the UK, 87% of melanoma cases, “equivalent to 17,100”, are found because of overexposure to UV radiation.  As people are often exposed to extreme amounts of UV exposure, thus showing that sun exposure has not been the key determining factor. However, the high focus in the research on UV exposure has overemphasised the contribution of this factor to the pathogenesis of disease. Lifestyle factors and occupational factors (prolonged daytime hours outside), and the use of sunbathing, tanning beds and not adequately covering oneself from the sun (Ward et al 2024, p1). In spite of the enhancement of public awareness, these growing high-risk behaviors highlight that knowledge individually has not changed the preventive actions.  
Problem Statement 
In spite of the extensive research, the past evidence remains fragmented as multiple researches analysis the genetic and environmental risks instead of considering their mixed effects. Besides the limited knowledge about how these important factors work to impact skin cancer development between adults in the UK (Fiasconaro et al. 2025, p.1). To mitigate these gaps, the current research will synthesis existing evidence and systematically review the inherited genetic risk factors to offer brief knowledge about their contribution to the risk of skin cancer and provide treatment strategies and personalised prevention. 
[bookmark: _y9vwbwux2t45][bookmark: _Toc236323667][bookmark: _Toc240977548]1.4 Rationale for the Study 
[bookmark: _qj1dd6q4mgt2]In the UK, skin cancer constantly emerges as a public health challenge, outlining the requirement for a better understanding of the risk factors. Harris et al. (2024, p.4) research analyses the inherited genetic susceptibility, and it sometimes separately investigates the isolations, and it offer minimum understanding about the disease risk. Therefore, literature written based on public health, epidemiology, genetics and dermatology. As a result, gaining knowledge about a transparent understanding of risk and because factors related to skin cancer development emerges as challenging. Here, conducting a systematic review is justified as it offers a transparent and rigorous method for synthesising, assessing and identifying evidence from different sources. Finally, through consolidating knowledge, this research aided risk assessment strategies, screening and future prevention. 
[bookmark: _Toc236323668][bookmark: _Toc240977549]1.5 Research Question
What are the environmental risk factors and inherited genetic influences contributing to the development of skin cancer among UK adults, and how can this knowledge support improved personalised prevention and treatment strategies?
[bookmark: _Toc236323669][bookmark: _Toc240977550]1.6 Aims of Research  
The aim of this study is to systematically review and synthesise existing literature on the role of environmental and genetic factors in the development of skin cancer in UK adults, in order to inform more effective personalised prevention and treatment approaches. 
[bookmark: _Toc236323670][bookmark: _Toc240977551]1.7 Objectives of Research 
· To evaluate the impact of environmental risk factors, including UV radiation exposure, occupational sun exposure, and lifestyle behaviours, on the incidence of skin cancer in UK adults.
· To examine the role of inherited genetic factors and family history in increasing individual susceptibility to skin cancer.
· To analyse the interaction between environmental and genetic factors in influencing skin cancer development.
· To identify evidence-based strategies for personalised prevention, early screening, and targeted treatment interventions for high-risk groups.
[bookmark: _Toc236323671][bookmark: _Toc240977552]1.8 Scope of the Study  
This research concentrates on the inherited genetic and environmental factors that relate to skin cancer development among 18-year-old individuals. Therefore, this review has considered secondary evidence as well as credible reports and published academic literature that are associated with non-melanoma and melanoma skin cancers and included within this research. 
The research has investigated the environmental risk factors, like lifestyle behaviours, occupational sun exposure, and UV radiation exposure, as well as family history and inherited genetic susceptibility. To give assurance of the currency and relevance of the evidence, the research published between 2022 and 2026 has been reviewed. These boundaries are made to assure that reviews link with the research objectives as they are manageable and focused. 
[bookmark: _Toc236323672][bookmark: _Toc240977553]1.9 Significance of the Study 
This  research  is  significant  as academically these research address the gaps found in literature  through  offering  brief  analysis of existing evidence on  inherited genetic and environmental factors link with skin                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      cancer development within UK (Merin et al. 2022, p.4). Through implementing the findings from the different researches these study will raise knowledge about how these factors commit to the disease risk and offer a base for future research. 
Apart from that, from a clinical perspective, these research findings have helped the health care professionals in finding out peoples that can face the increased skin cancer risk. As a result, growing understanding of genetic susceptibility and environmental exposures has aided effective risk assessment, personalised prevention strategies and early detection, mainly for high-risk populations. 
At the end, these research findings aided the policymakers to establish the evidence-related policies associated with the skin cancer screening programmes, occupational UV protection and sun safety and skin cancer screening programmes. Through informing the resource allocation decision and prevention strategies, this study has the strength to commit to decreasing the skin cancer burden and raising population health outcomes, mainly among adults within the UK. 
[bookmark: _Toc240977554]1.10 Chapter Summary 
This chapter explaining the rising trend of skin cancer and its relevance to public health issue. The significance of the study has been illustrated at the end of the chapter, explaining its contribution to existing literature. Structure of the dissertation provides a brief insight to further chapters.
[bookmark: _Toc236323673][bookmark: _Toc240977555]1.10 Structure of the Dissertation 

[bookmark: _Toc234511549][bookmark: _Toc239782706] Figure 1.2:  Dissertation Structure
(Source: Self-Developed)
This dissertation is divided into six parts. Where Chapter 1 introduces objectives, questions, as well as scope, rationale, and significance of the research. Chapter 2 analyses the relevant literature on the factors of inherited genetic and environmental factors, linking to the theoretical framework and skin cancer. Chapter 3, emphasising the systematic review, along with the data analysis methods and data collection procedures, outlines the research methodology.  Chapter 4 analyses the findings taken from the secondary studies and presents results. Within Chapter 5, findings are discussed in association with the existing literature and research objectives. At the end of Chapter 6, the findings are concluded, offers recommendations and presents the conclusion and finding out areas for future research. 
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Chapter 2: Literature review/theoretical framework


[bookmark: _Toc236323675][bookmark: _Toc240977557][bookmark: _Toc239777916]2.1 Introduction  
This chapter critically analyses the past literature that associates with the inherited genetics and environmental factors that connect with skin cancer. The purpose of the literature review chapter is to develop knowledge, debates within the literature, find out the significant patterns, and lastly, find out gaps that justify the requirement for this research. Therefore, with the help of the systematic examination of past literature, this literature chapter offers empirical and theoretical foundation for gaining knowledge about critical causes of skin cancer. 
Therefore, the chapter emphasised themes like environmental risk factors like lifestyle behaviours, occupational sun exposure, and UV radiation exposure, as well as family history and inherited genetic susceptibility. It also analyses the interactions among the genetic and environmental factors and analyses the relevant theoretical points of view that assist to analysis the skin care development. 
Moreover, this literature chapter is aligned with the research objectives through assessing the existing data on inherited genetic risk and environmental factors and their mixed impact on skin cancer development. These chapters offer the base for addressing the research question and finding out the integrations for targeted interventions, early detection and personalised strategies. 
[bookmark: _Toc236323676][bookmark: _Toc240977558]2.2 Theoretical Framework 
Gene–Environment Interaction Theory
Combined effect of an individual’s genetic susceptibility and their exposure to the environment resulted in disease development from the perspective of the view from Gene–Environment Interaction Theory (Agustíet al., 2022, p. 512). However, the interaction of these factors is dynamic and context-dependent rather than acting independently (Zhang and Belsky, 2022, p. 296). In the context of skin cancer development, the application of this theory is highly significant. Ultraviolet (UV) rays are a key detriment in damaging skin, where the genes of an individual affect whether the body is capable of protecting and repairing itself from UV-induced damage. Melanin is less produced in the body when there is MC1R gene mutation (Liu et al., 2024, p.2).
 Lower levels of melanin in the body decrease the natural protection from the UV rays. As a result, there is a higher risk of skin damage and skin cancer. Thus, even in similar environmental conditions, individuals with these variants are exposed to a high level of DNA damage compared to others without these variants (Liebmann et al., 2023, p.754). This indicates that the variability in DNA repair capacity and pigmentation genes resulted in diverse levels of risk in the development of skin cancer. Deeper insights into environmental factors and inherited gene factors' impact on UK adults' skill development chances can be explained with the application of this theory.         
Multifactorial Disease Theory
Complex diseases arise in a body influenced by the integrated influence of behavioural, environmental and genetic factors, as supported by the Multifactorial Disease Theory, which is a well-known biological and epidemiological theory. There is a multifactorial condition which is responsible for the development of skin cancer (Muresanu and Khalchitsky, 2022, p.343). Thus, it cannot be explained only by UV exposure, even though it is one of the primary causes of this cancer. In contrast, when it is explained with only one factor, like UV rays, it oversimplifies the complexity of skin cancer. Rather than gaining better insights into the UK adult people susceptibilty to skin cancer, there is a requirement to look at a varied range of factors like skin type, inherited risk, exposure range to the sun due to occupation and lifestyle behaviour (Shraim et al., 2023, p.2). Different outcomes may be received in a similar kind of environment with protective behaviour and genetic susceptibility. Overall, skin risk among UK adults can be reduced by adopting robust and integrated prevention strategies.       
Somatic Mutation Theory of Carcinogenesis
In an individual’s body, uncontrolled cellular growth and tumour formation are the direct results of too many genetic mutations, posing negative impacts on normal cells from the viewpoint of the Somatic Mutation Theory of Carcinogenesis (Monti et al., 2022, p.1). DNA within skin cells, particularly in melanocytes and keratinocytes, damages with the exposure to UV rays, which often results in skin cancer.  DNA damage needs to be repaired in the body; otherwise, it can have a negative impact on important genes. Important genes, when they are unable to control how cells grow, divide, die, and repair themselves, can results into abnormal growth of cells. Abnormal cell growth in the body is prevented with key genes like CDKN2A that minimise the risk of skin and other types of cancer development in the body (Gopalakrishnan et al., 2025, p.1428). From the view of this theory, it has been noted that environmental exposure leads to changes in DNA in the body over time, which often results in cancer development. Thus, in gaining insights into biological and environmental impact on UK adults' skin cancer development, the application of this theory is justified.        
[bookmark: _Toc236323677][bookmark: _Toc240977559]2.3 Environmental Risk Factors Affecting Skin Cancer Development 
Solar ultraviolet radiation has become the reason for the environmental risk factor and causes cancers within skin as intermittent exposure and prolonged exposure raise the likelihood of tumour development and DNA damage (Neale et al. 2023, p.1). Cancerresearchuk (2025) reports support these through presenting that melanoma incidence rates have raised almost 164%, and it continuously grow 26% over the last decade. These growing numbers emphasised that adults have continuously exposed to UV radiation for the reason of the lifestyle’s behaviourism, outdoor recreations and occupational activities, and it raises their cumulative life exposures.   
[image: ]
[bookmark: _Toc234511550][bookmark: _Toc239782707]Figure 2.1:  Newly diagnosed cases of skin melanoma cancer in England
(Source: Stewart, 2026)
On the other hand, though the solar UV radiation emerges as an environmental risk, it brings opportunities for the prevention of skin cancer as UV exposure decreases through public health interventions and behavioural interventions argue by Cherrie and Cherrie (2022, p.47). The above figure supports these by emphasising a temporary decline that was found in 2020, and it reached 25.0 per 100,000 from 30.4 per 100,000, presenting a 17.8% decrease (Stewart, 2026). These data emphasised that the skin cancer risk has decreased with the help of effective prevention measures and outlined the value of sun protection behaviours and awareness campaigns. This evidence is justified as the high number of reported melanoma skin cases in UK adults represents a continued trend, influenced by UV exposure, and so identifying its link with health in the general population has allowed this risk factor to be removed in future through preventive measures, reducing melanoma cases. 
From sunbeds, artificial UV radiation has emerged as a significant environmental risk factor, emphasising that indoor tanning raises the chances of other skin cancers as well as developing melanoma. WHO (2017) research support these through presenting that before the age of thirty-five, the first use of sunbeds raises the risks of melanoma by almost 59%. This is because DNA alterations created from artificial exposure to UV radiation highlight damage caused by sun radiation and raise the risk of mutations linked to skin cancer. International Agency for Research on Cancer (2009) places the UV-emitting tanning devices in the same category as asbestos and tobacco smoking as it is a Group 1 carcinogens UV-emitting tanning devices. 
Therefore, Maria Neira, WHO Director, supports these and stated that “There’s no doubt about it: sunbeds are dangerous to our health, and Countries need to consider whether to ban or restrict their use, and to inform all users about the health risks” (WHO, 2017). The argument is justified as the growth in melanoma risks relates to early sunbed use. In spite of the enhancing scientific evidence related with indoor tanning and harmful impacts in some populations, presenting that public health interventions and stronger regulations are needed to lower preventable skin cancer cases. 
In contrast, recognising artificial UV radiation emerging from the sunbeds brings opportunity for skin cancer prevention as the awareness campaigns a regulations guide adults to change their behaviours (Akram et al. 2025, p. 236). Therefore, it is aided through the evidence from Australia as between 2015 to 2016 commercial solariums were banned, here that line up with the artificial UV exposure become the reason for skin cancer. As 43 melanoma deaths occur annually along with 2,800 skin cancer cases found and the research presents that the melanoma risk is almost 59% higher before the age of 35 (Medsana, 2026). The argument is justified as the Australian experience illustrates that understanding the risks, the regulatory measures sometimes prevent the intervention. As a result, sunbed utilisation can be avoided, and it decreases skin cancer causes relate with mortality within UK adults. This point of view aided the Multifactorial Disease Theory through emphasising that modifying environmental factors, like artificial sunbeds, decreases the likelihood of skin cancer development in spite of underlying genetic susceptibility (Muresanu and Khalchitsky, 2022, p.3).
[image: ]
[bookmark: _Toc234511551][bookmark: _Toc239782708] Figure 2.2:  Burden of Cancer Results
(Source:  Occupational Cancer Research Centre, 2025)
However, the risk factors associated with occupational sunlight exposure have been documented by Ward (2023, p.1), where the contribution of individual behaviour and skin type towards skin cancer development was identified. CAREX Canada (2024) states that construction workers and farm labourers have increased exposure to the sun and develop non-melanoma skin cancer (Occupational Cancer Research Centre, 2025). 
The above figure discloses that almost 1.5 million workers face solar radiation, and 23% of workers from construction and 28% of workers from agriculture develop UV-related cancers within them. This argument is justified as occupational and environmental exposures alone are inadequate to account for the profound variations in the incidence of skin cancer within a population who work within similar circumstances. Over-emphasising the effect of UV exposure in the occupational setting while disregarding the possible influence of susceptibility has led to an inaccurate assessment of skin cancers.
Recreational exposure to the sun, emerge as a behavioural risk factor, has not fully able to analysis the development of the disease in question, as other populations of adults can be subjected to the same experience of radiation and present different results illustrated by Laschewski and Matzarakis, (2022, p.1). Cancer Research UK (2024) reports support these through presenting 87% of melanoma cases within the UK, aligning with the overexposure of UV radiation (Thomas, 2025). On the other hand, these report also discloses the behavioural differences where 35% of women face skin cancer on their lower limbs, and 40% of males face melanomas within the torso. As a result, these differences emphasise that UV exposure is the reason for skin cancer among adults, though different factors like family history and skin pigmentation influence individual vulnerability to UV-induced damage.
[bookmark: _Toc236323678][bookmark: _Toc240977560]2.4 Inherited Genetic Factors and Susceptibility to Skin Cancer 
Inherited genetic factors contributes prominent while measuring an individual’s risk for the development of skin cancer. However, this factor’s measurement in isolation is not effective in providing a broader picture of the context; rather, there is a requirement to consider the varied environmental context. From the view of Gene–Environment Interaction Theory, it has been noted that individuals’ disease development is impacted by the combination of genetic and environmental factors (Cobaleda et al., 2024, p.397). In the context of an individual’s exposure to UV rays, DNA damage. However, the extent of damage depends on the gene of an individual. For instance, while measuring the likelihood of skin cancer development among UK adults, both factors measurement is significant. 
Wunderlich et al. (2024, p.1), cited that a higher inherited risk of skin cancer development is indicated with a family history, particularly melanoma. In contrast, individuals with no such history face less risk of developing skin cancer. Shared genetic variants alongside environmental factors like exposure to sunlight also determine the risk of skin cancer development. Inherited gene changes significantly affect the body’s ability in controlling excessive growth of cells. Whereas Saeed et al., (2024, p.2) stated that, despite a family history of skin cancer, there is no guarantee of the development of skin cancer across all members in the family. The reason behind this is the influence of environmental and behavioural factors. It indicates that genetic predisposition alone is not sufficient to discuss skin cancer development among people.
Physical traits like reduced melanin production, red hair and fair skin are directly linked to the MC1R gene. Individuals are more vulnerable to skin cancer when they have reduced melanin in the body, as it acts as natural protection against UV rays. Calbet‐Llopart et al., (2022, p.754), noted that a person’s risk of developing skin cancer is influenced in a low-to-moderate manner by the influence of MC1R gene variations, though they are not the only factor responsible for skin cancer development. While the CDKN2A gene is responsible for controlling the growth of the cell. However, there can be a higher risk of the abnormal growth of cells when this gene is damaged (Danishevich et al., 2023, p.1). Comparing the CDKN2A gene with the MC1R gene, it can be stated that there is a stronger influence on the changes in the CDKN2A gene. However, this gene mutation is only seen in a small number of people. In malignant transformation, there is a significant impact of UV exposure, which highlights the requirement for an interactive model of disease development.   
[image: ]
[bookmark: _Toc234511552][bookmark: _Toc239782709]Figure 2.3: Genetic risk factors for melanoma
(Source: Link.springer, 2026)
Castellani et al., (2023, p.1), opined that in melanoma, the BRAF gene mutation is commonly found, which is a sign of abnormal growth of cells. From a contrasting viewpoint, Shreberk-Hassidim et al., (2023, p.1), highlighted that in benign nevi, which are harmless moles, there is the presence of BRAF gene mutations. Thus, in the explanation of cancer development, the presence of this mutation is not only sufficient. Besides this genetic heredity, environmental exposure needs to be explained collectively, which supports the combined genetic–environmental causation model’s perspective. 
For finding high-risk individuals of developing skin cancer, the genetic screening for mutations such as MC1R and CDKN2A is significant at the current time. Targeted interventions in terms of behavioural change and surveillance can be adopted with the early detection (Susanto et al., 2025, p.1). However, a clear sign is not revealed from genetic variations; it is challenging to predict who has a higher possibility of developing skin cancer. For better understanding, there is a requirement to combine genetics with environmental factors. An integrated model that combines behavioural, genetic, and environmental data for the review of skin cancer development is highly effective. However, in the UK clinical practice, the development and wider implementation of this model are limited. 
Genetic research is highly advanced in the current time, though there is a limitation in understanding the nature of skin cancer development due to a single-factor focus. The multifactorial nature of skin cancer can only be understood when there is a focus on the combined factors that affect it (Benachour et al., 2026, 165). Longitudinal studies focusing on diverse genetic backgrounds and sun exposure behaviours within the UK context can be effective in gaining insights into the likelihood of skin cancer development among adults. Well understanding of inherited genetic factors and environmental factors leads to early level of detection and supports a personalised and robust prevention approach against skin cancer. 
[bookmark: _Toc236323679][bookmark: _Toc240977561]2.5 Analyse the Interaction Between Environmental and Genetic Factors
The relationship between what we are exposed to and the commonest potentially lethal cancer, skin cancer, has become apparent for some years now. Thus, skin cancer development is thought to be the result of multiple exposures as well as inherited genetic susceptibility. In the UK, there are more than 17,000 new cases of melanoma diagnosed each year. Skin cancer is one of the most common cancers in the UK, says Cancer Research UK. It shows that excessive UV exposure is the primary environmental risk factor and accounts for 85-90 percent of melanomas (Cancer Research UK, 2026). However, it does not mean all who receive the same dosage of UV rays develop skin cancer, so there are also other genetic factors involved. As an EXAMPLE, people with fair skin, red hair, and blue eyes, and mutations in genes such as MC1R have less natural protection against UV-induced DNA damage (Ascsillán and Kemény, 2024). An illustrative UK example is the rise in melanoma levels among people of Northern European descent living in recreationally sunny areas. Zhang, and Belsky, (2022), presented a pattern that supports Gene-Environment Interaction Theory, which states that genetically programmed character causes the individual’s response towards the environmental risk character. Therefore, the incidence of skin cancer cannot be fully explained by environmental exposure alone; it requires consideration of biological susceptibility as well as behavioural and environmental factors.
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[bookmark: _Toc234511553][bookmark: _Toc239782710]Figure 2.4: Variation in Ultraviolet-B (UV-B)-induced DNA damage repair mechanisms in plants and humans
(Source: Mmbando, 2024)
Shraim et al., (2023), explains that environmental stimuli act alongside any gene mutation to make you more likely to develop skin cancer. Some genes which significantly raise the likelihood of having melanoma have been located over many years of study. Among these are BRAF, MC1R and CDKN2A. Fiasconaro et al., (2025) reports that the lifetime risk associated with being CDKN2A positive increases considerably with a predicted melanoma risk of as high as 50% especially for a history of high UV exposure. Also a genetic family history of melanoma represents one of the major melanoma risk factors as acknowledged by UK National Health Service and UK dermatology registers. An example of a real-life situation is the occurrence of FAMMM syndrome, which results in mutations that predispose an individual to a higher chance of developing cancer. However, Gbemudu, (2023), finds that most mutation carriers do not suffer from skin cancer unless they subject themselves to environmental triggers such as sunburn and use of tanning beds. The above example illustrates multifactorial disease theory since diseases arise due to the interaction between genetic and environmental factors (Muresanu and Khalchitsky, 2022). The theory explains the failure of the genetic predisposition.  Similarly, preventive efforts to reduce environmental exposures are still needed even in genetically susceptible populations.  
The importance of personalised prevention and treatment strategies lies in the interaction of environmental and genetic factors. Clark et al., (2022), report that the clinician’s ability to identify high-risk individuals through genetic screening and risk profiling has accelerated with genomic medicine. For instance, dermatology practices are beginning to recommend increased surveillance for patients with a significant family history of melanoma or a known mutation. In parallel, there are many ongoing public health and patient-based campaigns that advocate for sun safe practices such as sunscreen and wearing UV protective clothing and seeking shade during peak UV times (Sugden et al., 2024). 
Wu et al., (2023), pointed out that the individual who has alternative variants of the gene MC1R shall not be affected by melanoma where they utilize the right and suitable techniques to be safe from the sunrays. Also, Ciombor et al., (2022) noted that the pathway that patients with mutated tumours have taken has shifted due to drugs that have mutations of BRAF and various mutations directed. But Groos et al., (2024), mention that the analysis of these interactions is key to reducing the burden of skin cancer in the UK adult population. This shows that genetic knowledge could be used to make decisions regarding clinical practice. As per the Gene-Environment Interaction Theory and Multifactorial Disease Theory, skin cancer arises due to the interaction between biological susceptibility and the environment. 
[bookmark: _Toc236323680][bookmark: _Toc240977562]2.6 Personalised Prevention, Early Screening, and Targeted Treatment Interventions for High-Risk Groups
Recognising effective evidence-based personalised prevention strategies is increasingly seen as an approach which can reduce skin cancer in high-risk populations. According to Cancer Research UK, around 86% of melanoma cases in the UK have preventable causes, primarily due to excessive exposure to ultraviolet (UV) radiation. In contrast, according to WHO’s latest statistics, exposure to ultraviolet radiation is the number one risk factor from the environment that causes skin cancer and leads to hundreds of thousands of new cases per year (WHO, 2022). Thus, the results indicate that preventive measures need to be taken by people who are more prone to this disease. For instance, the risk is markedly higher than average for people with light skin, multiple atypical moles, a family history of melanoma, and genetic variants such as MC1R. Tando, and Matsui, (2023), reports that a person’s genetic inheritance alters that individual’s biological response to Environmental exposures (such as UV rays)–this is the core of Gene-Environment Interaction Theory. With this in mind, tailored preventive strategies – such as targeted education, behavioral counselling, sustained sunscreen use, and avoidance of indoor tanning are likely to have a bigger effect among genetically at-risk groups. Consequently, Susanto et al., (2025), suggest moving away from generic prevention campaigns towards risk-stratified interventions that deal with environmental and genetic determinants of skin cancer aetiology.
According to Yang et al., (2023), taking an earlier screen can reduce mortality risk and suffering for at risk patients. In Britain, it is stated by the National Health Service and Cancer Research UK, that more than 90% of people survive with early diagnosis of melanoma. Also, the ability to use skin check with the help of a global dermatology program can also help diagnose very thin melanomas before metastases form (Martin et al., 2024). For instance, individuals who have the FAMMM syndrome have a higher life expectancy and therefore are routinely tested by Dermatology (Siddiqui et al., 2025). The idea of Multifactorial Disease claims that disease is governed by a number of genes and environmental factors. In other words, it tells you that it could be a combination of anything. Therefore, screening programmes that include family history, genetic susceptibility, skin phenotype, and environmental exposures are more likely to identify those who need close surveillance. Nonetheless, Siddiqui et al., (2025), concerned that the blanket use of genetic screening may incur costs and cause anxiety for patients, which they believe entails a risk. While Asgari, and Crane, (2023) indicate that screening will be of great benefit to someone who is at the highest risk of skin cancer.
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[bookmark: _Toc234511554][bookmark: _Toc239782711]Figure 2.5: Skin cancer: understanding the journey of transformation from conventional to advanced treatment approaches
(Source: Hasan et al., 2023)
Hasan et al., (2023) reports that targeted therapeutic interventions have revolutionized the management of skin cancers as therapies can be customized based on the genetics of the tumor and risk of the patient. One of the major advances in treatment is the use of BRAF inhibitors for patients with melanoma BRAF gene mutation that occurs in almost 40–50% of melanomas (Lopes et al., 2022). Various clinical studies have indicated that targeted drugs dabrafenib and vemurafenib can effectively increase the survival rates of cancer patients compared to regular chemotherapy. In addition, Fujimura et al., (2022), stated that immunotherapies such as checkpoint inhibitors have contributed to the rates of advanced melanoma patients in the UK and around the world. For instance, genetic testing incorporated in the NHS cancer pathway is leading to more personalized treatment of cancer based on individual tumors. Muresanu,and Khalchitsky, (2022), suggested that Gene-Environment Interaction Theory says that damage to the environment interacts with genetic defects in the individual to cause the development of a tumour. While, Multifactorial Disease Theory states that there is a progressive mechanism of multiple biological and environmental forces which contribute to the disease and its response to treatment.
These clinical and theoretical perspectives underscore the importance of personalized medicine in skin cancer care. Therefore, genetics-guided prevention and screening and treatment interventions, will ultimately combine with each other to improve outcomes among high-risk populations and reduce overall skin cancer burdens.
[bookmark: _Toc236323681][bookmark: _Toc240977563]2.7 Literature Gap
Although many studies have been carried out investigating the effects of external risk factors such as ultraviolet rays, occupational exposure to sunlight, artificial tanning beds, and personal habits in the development of skin cancers. In Neale et al., (2023) and Ward, (2023), both authors concentrate on examining the effect of the mentioned risk factors independent of the genetic susceptibility factors. Similarly, according to Danishevich et al., (2023), various genetic risk factors have been associated with skin cancer. For example, changes in MC1R, CDKN2A, and BRAF genes, with inadequate information about the interaction between genetic susceptibility and environmental risk factors that lead to skin cancer among adults in the UK.
Moreover, Zhang and Belsky, (2022), stated that whereas the Gene–Environment Interaction Theory and the Multifactorial Disease Theory stress the joint impact of the biological and environmental determinants, in the UK. Moreover, Muresanu and Khalchitsky, (2022) have conducted in this respect and have not attempted to examine whether the knowledge acquired through such an approach could be used for devising personal prevention approaches for people at high risk in the UK. Hence, there is a huge research gap regarding the examination of the interaction of the inherited genetic susceptibility with the environmental risks in relation to the occurrence of skin cancer among adults in the UK.
[bookmark: _Toc236323682][bookmark: _Toc240977564]2.8 Conceptual Framework
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[bookmark: _Toc234511555][bookmark: _Toc239782712]Figure 2.6: Conceptual Framework
(Source: Self-developed)
The conceptual framework of this study is grounded on the notion that the development of skin cancer among adults in the UK is related to the interplay of inherent genetic factors and environmental risks. Inherent genetic susceptibility (family history, mutations in MC1R, CDKN2A, and BRAF genes), UV radiation, occupational sun exposure, indoor tanning, and lifestyle activities constitute independent variables that operate to determine skin cancer development, which is considered a dependent variable. The framework operates through the principles of Gene-Environment Interaction Theory and Multifactorial Disease Theory.
[bookmark: _Toc236323683][bookmark: _Toc240977565]2.9 Chapter Summary 
It is concluded that decreasing indoor tanning practices through effective public health actions can decrease skin cancer. It is concluded that inherited genetic factors and environmental relative contribution offer knowledge about how their interaction impacts skin cancer development. From a Theoretical Point of View, it has also decided through the theory that Ultraviolet (UV) rays were the major damaging effect and that it relied upon an individual's genes for how a body can prevent and repair itself. With the figures rising it is thought that Adults will be repeatedly exposed to UV rays as a result of lifestyle behaviours, outdoor pastimes and work roles, and this will build their cumulative lifetime exposures. Factors like fair skin, low melanocyte activity and red hair being connected to MC1R clearly identified the need for a model which interacted as a disease pathway. 
Inherited genetic components have also been reported to contribute significantly to an individual's overall likelihood of contracting skin cancer. However, next chapter should demonstrate an absence of skin cancer in one member of the family is not necessarily an indicator for whether other members of the same family will go on to develop the condition themselves. Despite the identification of both the set of key inherited factors and environmental factors of relevance, much of the evidence reported considered these factors separately from one another, with little emphasis on their combined effects on skin cancer risk; hence, to mitigate these gaps required systematic investigation.  
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Chapter 3: Research Methodology


	 
[bookmark: _Toc236323685][bookmark: _Toc240977567]3.1 Introduction
This chapter provides a detailed discussion on the secondary methodology utilized in this study, aimed at understanding the contribution of environmental and genetic factors towards skin cancer in adult patients in the UK. As per Saunders, (2023) this method presents research philosophy, research approach, research design, data collection methods, inclusion and exclusion criteria, data analysis methods, and ethical considerations to explain the significance of this study. To consolidate the available information about the topic, a systematic review methodology will be utilized in this research.
[image: ]
[bookmark: _Toc234511556][bookmark: _Toc239782713]Figure 3.1: Saunders Research Onion
(Source: Saunders, 2023)
[bookmark: _Toc236323686][bookmark: _Toc240977568]3.2 Research Philosophy
The research philosophy is an approach consisting of beliefs and assumptions about knowledge and methods of its production. The following by Saunders, (2023) research framework four types of philosophies are used in the research process, such as positivism, interpretivism, realism, and pragmatism. 
Positivism
This philosophy stresses objective measurements and hypothesis testing based on the use of quantitative data, which particularly focuses on measurable data (Gamage, 2025).
Interpretivism 
This philosophy is aimed at the comprehension of social and scientific events by means of existing meanings and experiences, which sees reality as subjective (Pervin, and Mokhtar, 2022). 
Realism
This philosophy is a combination of objectivity and subjectivity of interpretations, which assert the existence of entities of a controversial kind (Zhang, 2023). 
Pragmatism 
This philosophy highlights the use of effective methods of research problem-solving and takes a flexible approach, mixing methods as needed (Gillespie et al., 2024).
An interpretivist philosophy has been chosen in this study because this is the most suitable method for this research since there is no primary quantitative data will be collected, and no hypothesis will be tested. Interpretivism involves conducting a critical analysis of results derived from past research and obtaining an overall understanding of the intricate interplay of environmental and genetic factors in causing skin cancer (Junjie and Yingxin, 2022). 
Conversely, positivism has not been adopted in the current study because it mainly deals with hypothesis testing using numbers. The current study does not involve the collection of primary quantitative data or hypothesis testing using statistics. Rather, the current study involves a review and interpretation of the existing literature to understand the complex interaction between environment and genetics with respect to skin cancer.
[bookmark: _Toc236323687][bookmark: _Toc240977569]3.3 Research Approach
The research approach is the process by which knowledge is generated and conclusions are drawn within the study. There are basically two research approaches that can be employed, such as the deductive and inductive approaches. 
Deductive 
This approach starts with theories and hypotheses and tests them through primary data collection and statistics. 
Inductive
This approach is one that develops knowledge from observations and evidence.
The inductive research methodology will be selected in this study due to its purpose to combine the available literature on the environmental and genetic risk factors for skin cancer in the UK population. This research will not test any hypothesis, as it involves an analysis of the literature on the issue of skin cancer development. In other words, the inductive approach will help to achieve the objectives of the systematic review and will be suitable for this particular type of research (Yuwono and Rachmawati, 2023).
On the other hand, the deductive approach was not selected as it is usually linked to testing of hypotheses and gathering of primary quantitative data. In the present research, no hypotheses will be formulated and tested as the aim of the research is synthesis. 
[bookmark: _Toc236323688][bookmark: _Toc240977570]3.4 Research Design 
An exploratory design will be adopted for this study to investigate and review the role of environmental and genetic factors in causing skin cancer in adult residents of the UK. It is a suitable design for the proposed systematic review as it allows gathering and analysing information from many pieces of research conducted on environmental and genetic factors leading to the development of skin cancer in UK adults (Shraim et al., 2023). This design offers a rigorous way of gathering information, which ensures objectivity, avoids researchers’ biases, and allows evidence-based research. At the same time, it is relatively cheap and time-saving since it relies on the existing information. But the reliability of its results depends on the quality of sources used and publication bias.
[bookmark: _Toc236323689][bookmark: _Toc240977571]3.5 Research Strategy
The systematic literature review (SLR) approach is applied in this research and relies on the PRISMA structure in conducting an organized and systematic process of reviewing the literature (Lawal and Oguns-Obasohan, 2025). The PRISMA structure comprises four main processes, namely identification, where sources of information are collected. Screening, where duplicate and irrelevant sources are discarded and eligibility, where full-text sources are evaluated in line with the inclusion and exclusion criteria set; and inclusion, where the final sources are selected. This methodology helps in maintaining transparency, reproducibility, and minimizing researcher biases.
[bookmark: _Toc236323690][bookmark: _Toc240977572]3.6 Data Collection Method
The research uses a secondary data collection technique since it is concerned with studying the impact of the environment and genetics on the development of skin cancer in UK adults by reviewing available literature. Secondary data was gathered from credible academic and health care databases, such as PubMed, ScienceDirect, Web of Science, NHS, WHO, and Cancer Research UK, from Google Scholar and informative websites. The selection of these sources is justified by their credible and peer-reviewed information regarding skin cancer, melanoma, environmental risk factors, and genetics.
Here using different Boolean operators such as AND, OR, and NOT which helps me to optimize the search process. The search phrase used was “Skin Cancer” OR “Melanoma” AND “Environmental Risk Factors” OR “UV Exposure” AND “Genetic Predisposition” OR “Family History” AND “UK Adults.”
Under the PRISMA framework, 325 articles were found, of which 75 were duplicate studies, and 250 were screened. Following the application of inclusion/exclusion criteria, 45 papers underwent full-text assessment, and finally, 20 studies were selected for the systematic review.
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[bookmark: _Toc234511557][bookmark: _Toc239782714]Figure 3.2: PRISMA Flow Diagram
(Source: Self-developed)
[bookmark: _Toc240977573]3.7 Data Extraction
	Author & year
	Aim
	Design / Population
	Environmental factors
	Genetic factors
	Key findings
	Relevance to RQ

	Memon et al., (2021)
	To examine changing melanoma incidence in England
	Retrospective population-based study; 265,302 melanoma cases, 1981–2018
	UV/sun exposure
	Age, sex and population characteristics
	Melanoma incidence increased considerably, particularly in older adults
	Establishes UK environmental burden

	Pega et al., (2023)
	To estimate global NMSC burden attributable to occupational solar UV
	WHO/ILO systematic analysis
	Occupational solar UV
	Not primary focus
	Occupational UV contributes to NMSC burden
	Supports workplace UV risk

	Cherrie and Cherrie, (2022)
	To examine occupational UV exposure and cancer prevention
	Review
	Workplace UV exposure
	Not primary focus
	Outdoor workers face cumulative solar UV exposure
	Relevant to UK outdoor workers

	Shraim et al., (2023)
	To examine gene–sun exposure interactions
	Systematic review; 15 studies
	Sun/UV exposure
	MC1R, CAT, NOS1, HAL, IL23A, XRCC1
	Evidence of gene–sun interactions in melanoma, BCC and SCC
	Directly addresses interaction between environment and genetics

	Calbet-Llopart et al., (2022)
	To identify genetic variants associated with melanoma risk/naevi
	Genetic association study
	UV-related melanoma context
	MC1R and common variants
	Genetic variants influence melanoma susceptibility
	Supports inherited susceptibility

	Liebmann et al., (2023)
	To investigate UV and MC1R-related melanoma risk
	Melanoma study in children/adolescents
	UV radiation
	MC1R germline mutations
	UV and MC1R variants contribute to melanoma risk
	Supports gene–environment mechanism

	Fiasconaro et al., (2025)
	To assess germline variants in familial melanoma
	Retrospective melanoma series
	Environmental risk considered
	CDKN2A, CDK4, POT1, BAP1, MITF, ATM, TERT
	Multiple germline genes may contribute to hereditary melanoma
	Demonstrates genetic heterogeneity

	Jackson et al., (2023)
	To investigate family history and hereditary cancer penetrance
	Population-based UK study
	Family/environmental context
	Hereditary cancer susceptibility
	Family history modifies interpretation of inherited cancer risk
	Strong UK evidence for inherited susceptibility

	Hodgson et al., (2025)
	To review inherited cancer susceptibility
	Review
	Environmental influences
	Germline pathogenic variants
	Inherited variants can substantially increase cancer susceptibility
	Provides genetic/clinical framework

	Wunderlich et al., (2024)
	To review skin-cancer risk factors and risk assessment
	Review
	UV exposure and other environmental factors
	Genetic/phenotypic susceptibility
	Skin-cancer risk results from interacting environmental and individual factors
	Supports integrated risk model


Table 3.1: Data Extraction 
(Source: Self-developed)
[bookmark: _Toc240977574]3.8 CASP Assessment 
The assessment of quality of the 10 selected articles revealed a relatively moderate to high level of quality of the evidence. Most of the articles had well-defined research questions and employed suitable research methodology to explore risk factors related to environment, genetics, or interaction between gene and environment for development of skin cancer. Nevertheless, some problems were noticed. However, Calbet-Llopart et al., (2022), Liebmann et al., (2023), and Ferrara et al., (2024) all had issues with quality evaluation and population that made it difficult to apply the findings directly to UK adults. On the other hand, the findings by Memon et al., (2021), Jackson et al., (2023), and Shraim et al., (2023) had more value due to either the large databases used, systematic approach employed, or relevance to the UK and/or gene–environment interactions. In summary, the ten studies were deemed fit for inclusion, despite differences in the design and populations of studies.
[bookmark: _Toc240977575]3.9 Inclusion and Exclusion Criteria
	Criterion
	Inclusion
	Exclusion

	Topic relevance
	Studies examining environmental and inherited genetic factors.
	Studies unrelated to skin cancer or its risk factors.

	Time frame
	Studies published between 2015 and 2026.
	Studies published before 2015.

	Geographic context
	Studies focusing on UK adults.
	Studies with no relevance to the UK context.

	Study type
	Peer-reviewed journal articles, systematic reviews, cohort and case-control studies.
	Conference papers, editorials, book reviews, and unpublished studies.

	Population
	Adults aged 18 years and above.
	Children and adolescent populations.

	Language
	English-language studies.
	Non-English publications.

	Methodology
	Qualitative, quantitative, and mixed-method studies with clear methods.
	Studies with unclear or poor methodologies.

	Accessibility
	Full-text articles available through databases.
	Abstract-only or inaccessible studies.


[bookmark: _Toc234511888][bookmark: _Toc239782724]Table 3.2: Inclusion and Exclusion Criteria
(Source: Self-developed)
[bookmark: _Toc236323691][bookmark: _Toc240977576]3.10 Data Analysis Method 
Thematic analysis was used as the data analysis method in this study to systematically examine and synthesise evidence from the selected literature concerning the environmental and inherited genetic factors associated with skin cancer among adults in the UK. Thematic analysis involves dissecting a qualitative dataset to analyze, identify pattern and interpretation. The collection of numerical primary data was not considered relevant to this systematic review because it involved analysing findings of different peer-reviewed studies. The study utilized the six-step framework developed by Braun and Clarke (2006). This method offers a systematic approach to arranging qualitative evidence as well as generating interpretations from complex information spaces.
	Step
	Process
	Application in the Present Study

	Step 1
	Familiarisation with Data
	Applying genetic risk factors which highlight the findings on environmental situations, adopting studies to gain an in-depth understanding.

	Step 2
	Generating Initial Codes
	Applying prevention strategies which was systematically coded to understand and select relevant information relating to skin cancer risk factors.

	Step 3
	Searching for Themes
	Gene environment interactions highlight different same codes which may be grouped into broader themes, such as environmental factors, inherited susceptibility.

	Step 4
	Reviewing Themes
	They accurately represented evidence across the literature by using the themes which may be reviewed, so these are refined to ensure research authenticity.

	Step 5
	Defining and Naming Themes
	Clear definitions of theme and sub-theme which also have appropriate names to improve the thematic analysis section.

	Step 6
	Producing the Report
	After that developing evidence-based conclusions by using the final themes which can be discussed to answer the research question.


[bookmark: _Toc234511889][bookmark: _Toc239782725]Table 3.3: Braun and Clarke's Six-Step Thematic Analysis Framework
(Source: Self-developed)
[bookmark: _Toc236323692][bookmark: _Toc240977577]3.11 Reliability and Validity 
To ensure the reliability and validity of this study, a systematic review was present. Using predefined inclusion and exclusion criteria, I selected peer-reviewed journal articles, government reports and reputable institutional publications. The use of various databases increased the coverage of the literature search and reduced selection bias. The use of Braun and Clarke’s framework for thematic analysis facilitates a more systematic coding and interpretation of evidence, thus enhancing consistency and dependability in the analysis.
[bookmark: _Toc236323693][bookmark: _Toc240977578]3.12 Ethical Considerations 
The ethical guidelines and university regulations on secondary research were followed throughout this research study. Because the study only used published literature and publicly available data, there was no involvement of human subjects and ethical approval was not needed. The study was conducted in accordance with the Data Protection Act 2018 and the General Data Protection Regulation (GDPR), whereby no personal or identifiable information was collected or processed. The policies for ethical academic conduct were adhered to through proper referencing and citation and working with credible references. Also, the writer and analyst was the person referred to and the submitted text was not generated by AI in any way. 
[bookmark: _Toc236323694][bookmark: _Toc240977579]3.13 Summary 
The use of a qualitative secondary research design was explained, as was the reasoning for choosing thematic analysis as the most appropriate method for synthesising evidence from a range of studies.  Braun and Clarke's six-step framework allowed for a rigorous and transparent analysis to identify and interpret key themes relating to environmental risk factors, inherited genetic susceptibility and personalised prevention strategies for skin cancer. It aids the subsequent chapter, which also addresses the steps taken to ensure credibility, value, and ethical conduct. In the following chapter, the findings and results from the systematic review will be presented. Information about the selected studies and how the evidence is organised in relation to the identified themes will be described.


[bookmark: _Toc239777917][bookmark: _Toc240977580]





Chapter 4: Results



[bookmark: _Toc236323696][bookmark: _Toc240977581]4.1 Introduction 
Findings of systematic review of environmental and inherited genetic contributors to skin cancer of adults in the UK were presented in this chapter. The findings were synthesized utilizing the 6-step thematic analysis framework developed by Virginia Braun and Victoria Clarke. Thematic Analysis by Braun and Clarke enabled the systematic identification, coding, and interpretation of identified literature patterns. Upon familiarisation with the data, themes and sub-themes were generated and refined to demonstrate how environmental exposures and inherited genetic factors influence susceptibility to skin cancer and how these can be used for personalised prevention and treatment.
[bookmark: _Toc236323697][bookmark: _Toc240977582]4.2 Thematic Coding 
	Key words
	Sub Themes
	Main Themes

	UV radiation, 
Occupational, 
Lifestyle, 
Skin cancer
	· UV radiation exposure across UK adults skin cancer incidence
· Occupational sun exposure across UK adults skin cancer incidence
· Lifestyle behaviours across UK adults skin cancer incidence
	Evaluating the impact of environmental risk factors such as UV radiation exposure, occupational sun exposure, and lifestyle behaviours across UK adults skin cancer incidence. 

	Familial Melanoma Genes, 
Melanoma, 
Basal Cell, 
Syndrome, 
Susceptibility, 

	· Familial Melanoma Genes in increasing individual susceptibility to skin cancer.
· Familial Atypical Multiple Mole Melanoma in increasing individual susceptibility to skin cancer.
· Basal Cell Nevus Syndrome in increasing individual susceptibility to skin cancer.
	Different genetic factors such as Familial Melanoma Genes, Familial Atypical Multiple Mole Melanoma, Basal Cell Nevus Syndrome have the ability to increase the individual susceptibility across skin cancer. 

	Environmental,  
Genetic, 
Radiation, 
Primary Catalyst, 
Predisposition, 
Environment, 
Interactions, 
Development, 

	· UV Radiation as the Primary Catalyst in influencing skin cancer development
· Genetic Predisposition in influencing skin cancer development
· Repair in influencing skin cancer development Interactions
	The interaction between environmental and genetic factors such as UV Radiation as the Primary Catalyst, Genetic Predisposition and Repair, Specific Gene-Environment Interactions in influencing skin cancer development. 

	Genetic,  
Genomic Testing, 
Polygenic, 
Personalised,  
Screening, 
Treatment,  

	· Genetic & Genomic Testing for high-risk groups.
· Polygenic Risk Scores (PRS) for high-risk groups.
· The chemoprophylaxis may indigate high risk in different factors.
	Identifying strategies such as Genetic & Genomic Testing, Polygenic Risk Scores, Chemoprophylaxis which helps to prevent personalised systems by using the early screening, and targeted treatment interventions, resulting in high-risk groups. 


[bookmark: _Toc234511890][bookmark: _Toc239782726]Table 4.1: Thematic Coding Table
(Source: Self-developed)
[bookmark: _Toc236323698][bookmark: _Toc240977583]4.3 Thematic Analysis 
Theme 1: Evaluating the impact of environmental risk factors such as UV radiation exposure, occupational sun exposure, and lifestyle behaviours across UK adults skin cancer incidence. 
Prolonged exposure is the most important preventable environmental risk factor to ultraviolet (UV) rays for skin cancer among adults in the UK (Cherrie, and Cherrie, 2022). The DNA of cells highlights the exposure by developing UV radiation resulting in damaged cells which cause cancer (Cancer Research UK, 2026). Moreover, this can cause mutations linked to melanoma and non-melanoma skin cancers. The World Health Organization & other researchers have found that episodic intense sun exposure & frequent sunburn increase the risk of melanoma such as over 1.5 million cases of skin cancers and 120 000 skin cancer resulting in death (GUINOT, 2024; WHO, 2021) 
[image: The effects of exposure to solar radiation on human health | Photochemical  & Photobiological Sciences | Springer Nature Link]
[bookmark: _Toc234511558][bookmark: _Toc239782715]Figure 4.1: Solar radiation on human health
(Source: GUINOT, 2024)
According to Cancer Research UK, around 86% of melanoma cases in the UK are preventable and directly caused by excessive UV exposure (NIH, 2021). In addition, there are around 20,000 new cases of melanoma diagnosed each year in the UK fastest-growing cancers in adults (Cancer Research UK, 2026). Over 55 years of age, indicating the cancer rates are particularly high among adults to the sun for recreation, overseas holidays, and tanning as per the epidemiological data frequently (GUINOT, 2024).
The relationship between the exposure in UV and cancer genesis supports the research question by stressing the need for more personalized prevention strategies related to targeted interventions in sun-protection and early identification of risk.
[image: Workers Exposed to Sunlight at High Risk of Deadly Skin Cancer]
[bookmark: _Toc234511559][bookmark: _Toc239782716]Figure 4.2: Workers work in high sunlight
(Source: Pega et al., 2023)
Particularly among outdoor workers who are facing another major environmental contributor to skin cancer among adults in the UK, leading to highlight occupational sun exposure. Demonstrating that ultraviolet radiation on a prolonged across occupational exposure to solar basis significantly increases the risk of melanoma and non-melanoma skin cancer the International Agency for Research on Cancer, a part of WHO (Pega et al., 2023). Similarly, the outdoor workers receive cumulative UV exposure who also face problems regarding Health and Safety Executive which shows that often exceeds safety limits, resulting in increased DNA damage and cancer risk (Hamer et al., 2025).
According to the Health and Safety Executive, over 1.9 million UK workers spend a big part of their working life outside, (HSE, 2026). The sectors include construction, agriculture and transport. Studies reveal indoor workers get 5 to 10 times more annual UV radiation compared to outdoor construction workers (Ellenberg et al., 2026). In addition, non-melanoma skin cancers are disproportionately higher among those that work outside than in the general population.
The results of the analyses are in accordance with the Gene Environment Interaction Theory which postulates that the risk of disease is due to interactions between the environmental exposures and the inherited biological susceptibility of individuals. An elevated risk of cancer with prolonged occupational UV exposure leads to the highlight that the people with genetic variations may be affected by pigmentation, DNA repair which damages the immune system of different workers (Al-Sadek, and Yusuf, 2024).
The UK is affected significantly across skin cancer risk in adults by their lifestyle behaviours. The British Association of Dermatologists shows it is affected by UV exposure, individual susceptibility to carcinogenic processes. The chances of contracting malignant melanoma that indigate intentional sunbathing, which greatly increase recurrent ultraviolet radiation exposure (Dessinioti, and Stratigos, 2022).
[image: An Epidemiological Update on Indoor Tanning and the Risk of Skin Cancers]
[bookmark: _Toc234511560][bookmark: _Toc239782717]Figure 4.3: An Epidemiological Update
(Source: Cancer Research UK, 2026)
Because of changing leisure habits such as foreign holidays which increase the melanoma incidence rates according to Cancer Research UK (Cancer Research UK, 2026). In addition, the age of 35 has a 59% greater risk of skin cancer, indicating that people who have used sunbeds do not get affected (NLM, 2022). Despite awareness-raising initiatives such as public health campaigners show that many UK adults still do not use sunscreen regularly.
The findings offer support for the Multifactorial Disease Theory, which states that a disease comes about due to environmental exposure and genetic predisposition and behaviour and not one of these elements (Chapman, 2023). Behaviour patterns thereby acting with inherited susceptibility and environmental conditions affect the development of skin cancer (D’Arino et al., 2023). By understanding factors in this interconnected manner, we respond to the research question in a way that supports personalised prevention and treatment approaches integrating behavioural change with individual risk profiles. 
Theme 2: Different genetic factors such as Familial Melanoma Genes, Familial Atypical Multiple Mole Melanoma, Basal Cell Nevus Syndrome have the ability to increase the individual susceptibility across skin cancer. 
Contributions to skin cancer shows that genetic mutations in CDKN2A and CDK4 may make changes more than one primary compared to people from the NHS report at a younger age (NIH, 2026). The most common high-risk familial melanoma gene being CDKN2A mutations which indicates that inherited mutations are responsible for around 20% to 40% of all melanoma cases worldwide (NLM, 2026). It significantly higher than non-inherited cases with a CDKN2A mutation have a lifetime risk, so it also highlights the melanoma of over 50%. Surveillance programs to identify high-risk families, so the cancer clinics lead to indigate the early intervention strategies that indigate the genetic screening in the UK.
[image: Gene–environment interactions and their impact on human health | Genes &  Immunity]
[bookmark: _Toc234511561][bookmark: _Toc239782718]Figure 4.4: Gene–environment
(Source: Fang et al., 2023)
The Gene Environment Interaction Theory highlight the biological susceptibility which indigate the increment of inherited mutation in the environmental (Fang et al., 2023). It also may trigger the transition from genomic susceptibility, so the inherited mutation leads to highlighting regularly malignant disease.
Extremely high risk of developing melanoma across different UK familial atypical multiple-mole melanoma (FAMMM) syndrome is an inherited condition with many atypical moles (Siddiqui et al., 2025).  According to the American Academy of Dermatology, FAMMM syndrome is often caused by germline mutations in the CDKN2A gene which impairs the tumor-suppressor functions and thus leads to unregulated growth of melanocytes (NLM, 2026). Researchers from the National Cancer Institute said that people with FAMMM often develop melanoma at younger ages and may suffer from a battery of recurrent or multiple primary melanomas in their lifetime. 
[image: Multiple primary cutaneous melanomas in patients with FAMMM syndrome and  sporadic atypical mole syndrome (AMS): What's worse? | Wiener Medizinische  Wochenschrift | Springer Nature Link]
[bookmark: _Toc234511562][bookmark: _Toc239782719]Figure 4.5: FAMMM syndrome
(Source: Springer, 2025)
According to evidence from real-world data, patients suffering from FAMMM syndrome have lifetime melanoma risk of 70–90% with some studies reporting even higher frequency (Orpha, 2026).  According to this UK cancer report, some families with multiple cases of melanoma and atypical mole syndrome should undergo surveillance as well as genetic testing.
The evidence obtained directly answers the proposed research question such as inherited genetic disorders dramatically increase skin cancer susceptibility and warrant personalised screening, prevention and treatment. The proof also fits in with this Somatic Mutation Theory of Carcinogenesis (Cherrie, and Cherrie, 2022). This theory states that as a result of mutations cancer develops. These mutations include an impairment of the regulatory gene. The inherited germline mutations that underlie FAMMM syndrome create an environment in cells that is predisposed to melanoma. Additional somatic mutations and environmental triggers contribute to the more rapid development of melanoma.
Gorlin syndrome disorder highlights a syndrome such as Basal Cell Nevus Syndrome (BCNS) which is also known as the cause of increased risk of skin cancer (Ochoa-Mellado et al., 2025). National Organization for Rare Disorders academic research has shown that a person with BCNS has inherited a mutation in their PTCH1 gene signaling that regulates (Hedgehog signaling pathway), which controls cell growth and differentiation (Onodera, and Azuma, 2023). Research published by the British Association of Dermatologists shows that defective signaling of PTCH1 leads to a state of uncontrolled cell proliferation and pre-disposes patients to multiple basal cell carcinomas over the lifetime.
During adolescence at early adulthood highlight the Basal cell nevus syndrome which helps approximately 1 out of every 30,000 to 60,000 individuals worldwide (Mihu, 2025). 
The healthcare sector requires repeated visits which may affect the development of tens or hundreds of basal cell carcinomas, so it can highlight a large burden on dermatologists. offering long-term follow-up with Gorlin syndrome in the UK, indicating the multidisciplinary dermatology clinics who help them by counselling with specialist genetic services (Petrov et al., 2025). an individual’s susceptibility to skin cancer development so, it is the findings that suggest inherited genetic disorders can impact on the increasing individual susceptibility to skin cancer. 
Theme 3: The interaction between environmental and genetic factors such as UV Radiation as the Primary Catalyst, Genetic Predisposition and Repair, Specific Gene-Environment Interactions in influencing skin cancer development.  
The genetic susceptibility factors highlight the powerful environmental agent to maintain Ultraviolet (UV) radiation which may enhance skin cancer development via interactions (Al-Sadek, and Yusuf, 2024). Also, it enhances the mutation system which lead to indigate the immunosuppression such as melanoma and non-melanoma skin cancers which helps to improve the DNA system form Ultraviolet radiation (Gieniusz et al., 2024). Especially in people who are genetically prone the sunburn and extensive cumulative UV exposure have the ability to increase the genetic changes in skin cells lead to perform skin cancer as founded by Cancer Research UK
A great deal could be prevented with better sun-protection behaviours, According to Cancer Research UK, around 86% of melanoma cases in the UK have been found to form much ultraviolet radiation (Cancer Research UK, 2025). Annual diagnosis of 17,500 melanoma cases highlights that the adults with intense recreational sun exposure have faced daily sunburn which led to impact on their skin problem BBC, 2024).
[image: Environmental & health impacts of ultraviolet radiation: current trends and  mitigation strategies | Discover Sustainability | Springer Nature Link]
[bookmark: _Toc234511563][bookmark: _Toc239782720]Figure 4.6: Environmental & health impacts
(Source: Springer, 2025)
The inherited susceptibility to malignant disease from UV radiation highlights that it is affected by the primary environmental factor. The Gene Environment Interaction Theory highlights that UV exposure can be carcinogenic which leads to an effect on their body system. The effect would be more pronounced because Gene Environment Interaction Theory proves that health outcomes develop "nature" or "nurture" (Li et al., 2024). Increasing DNA mutation susceptibility may affect the individuals who possess inherited genetic mutations that markedly intensified cellular defenses (Shraim et al., 2023).
The skin cancer development extends through using genetic predisposition of individuals which highlight that functioning with environmental carcinogens may maintain the stability of the genomic system. Messing with suppressors conducted by the National Cancer Institute, showing mutations in DNA interfering with genes like CDKN2A, CDK4, and MC1R may effect on their increment of melanoma risk in cell-cycle (NLM, 2024). Research published by the Institute of Cancer Research also indicates that people with inherited defects in DNA repair and pigment-related genes show increased sensitivity to ultraviolet radiation and hence are at greater risk for developing cancer (Ascsillán, and Kemény, 2024).
Research indicates that the global incidence of melanoma caused by inherited genetic mutations is about 5 to 10%, and in individuals with pathogenic CDKN2A mutations, these lifetime risks may exceed 50%. Malignant melanoma is caused at greater rates in people with fair skin, red hair, and certain variants of the MC1R gene compared to those with more natural sun protection.
In the context of the clinical disease skin cancer, these results answer my research question in that an inherited genetic predisposition pre-disposes individuals to vulnerability. Somatic Mutation Theory of Carcinogenesis highlights that mutations interfere with normal controls on cells which lead to improvement in the cause of cancer (El Nachef et al., 2024). The development of skin cancer in individuals’ DNA repair capacity across the specific gene environment interactions are crucial as it leads to indigate in influencing skin cancer development. Ultraviolet radiation can cause DNA damage as the radiation has wavelengths of 100 to 400 nanometers (nm) which damage human cells as per the International Agency for Research on Cancer, (Jin et al., 2022). The chances of accumulating mutational deficiencies in DNA that greatly increase malignant changes which are the only repair pathways (Jurkovicova et al., 2022).
[image: Nucleotide excision repair - Wikipedia]
[bookmark: _Toc234511564][bookmark: _Toc239782721]Figure 4.7: Pathway in DNA repair systems
(Source: Shraim et al., 2023)
The nucleotide excision repair pathways in DNA repair systems which lead to indigate the inherited defects, people who have shown expected rates of skin cancer. MC1R gene variants have a much higher melanoma risk than non-carrier individuals have also shown that frequently exposed ultraviolet radiation carriers’ clinical settings which lead to impact on their in influencing skin cancer development (El Nachef et al., 2024; Shraim et al., 2023; Gieniusz et al., 2024). Evidence from familial melanoma clinics also demonstrates that early identification and management of high-risk populations can be improved through genetic testing in combination with their environmental risks.
The study answered the research question by showing that skin cancer does not develop due to just the effect of the environment or through genes alone but through the interaction of the two factors. As a result, any personalisation of prevention and treatment should involve genetic screening, environmental exposure assessment, and consistent dermatological monitoring to enhance risk prediction, early diagnosis, and targeted intervention among adults in the UK. 
Theme 4: Identifying strategies such as Genetic & Genomic Testing, Polygenic Risk Scores, Chemoprophylaxis which helps to prevent personalised systems by using the early screening, and targeted treatment interventions, resulting in high-risk groups.  
Developing the genome of hundreds of thousands highlights that sequence of people shows how integrating genomic information into a clinical pathway can add clinical value to highlight the Genomics England, (Genomics England, 2026). Moreover, informing treatment with greater early detection rates highlights the improvement of prognosis which highlight the findings from familial melanoma clinics that indicate that mutation carriers obtain enhanced skin checks through dermatological surveillance, genetic counseling. 
Identification of individuals with increased hereditary risk studies the research question that genetic across genomic testing allows for more effective prevention, treatment that is personalized (Jain et al., 2022). Also, clinicians can be aware of those individuals whose inherent susceptibility to disease can be aggravated by environmental exposure, such as ultraviolet rays, providing evidence for Gene–Environment Interaction Theory (Ward, 2023).
[image: Polygenic risk scores: Navigating the future of precision medicine through  economic, ethical, and scientific advancements - ScienceDirect]
[bookmark: _Toc234511565][bookmark: _Toc239782722]Figure 4.8: Polygenic Risk Scores (PRS) Mapping
(Source: Zhang, and Belsky, 2022)
Polygenic Risk Scores (PRS) are a novel precision medicine approach that predicts a person’s risk of disease from a variety of skin cancer susceptibility genes (Zhang, and Belsky, 2022). The models can help identify individuals with combinations of low-risk genetic variants leading to significantly increased melanoma risk and improve risk prediction. Moreover, using a polygenic model can refine the identification of populations at high risk from what we would get from just family history and clinical features (Kullo, 2026). PRS can be used to enhance DNA traits that supports the Somatic Mutation Theory of Carcinogenesis, which increases the likelihood of acquiring specific environmental factors (Smith et al., 2024). As a result, forecasting disease risk highlights introducing targeted interventions in high-risk UK adults across the PRS offers a useful approach.
[image: Chemoprevention in Skin Cancer: What Advice?]
[bookmark: _Toc234511566][bookmark: _Toc239782723]Figure 4.9: Chemoprevention in Skin Cancer
(Source: Tow et al., 2023)
A personalized preventive agent for skin cancer led to Chemoprophylaxis is being increasingly proposed to highlight the pharmacological agent to decrease cancer risk among the factors (Tow et al., 2023). DNA repair in limiting ultraviolet immunosuppression which led to highlight the American Academy of Dermatology states that agents like nicotinamide (vitamin B3) may reduce non-melanoma skin cancers (Camillo et al., 2025). As aforementioned may likewise find chemo preventive interventions beneficial which maintain the individuals sharing the same constellation of risk factors.
New non-melanoma skin cancers incidence compared to controls which randomizing clinical trials have shown that nicotinamide in high-risk people caused a 23% reduction (Oncology Central, 2025). In addition, recommending that people who have recurring skin cancers now they need to focus on their dermatology services (Nikolakis et al., 2024). It has an inherited genetic predisposition to use chemo preventive strategies, together with their sun-protection measures and regular monitoring of their skin.
These results address the study question because they demonstrate that chemoprophylaxis can support personalized prevention and targeted treatment strategies by diminishing the biological effects of environmental exposures among susceptible genetic populations. The integration of genetic testing, risk assessment, and screening with chemoprophylaxis provides a comprehensive precision medicine approach improving prevention, early intervention and long-term management of disease among high-risk UK adults.
[bookmark: _Toc236323699][bookmark: _Toc240977584]4.4 Summary 
The study illustrates that environmental exposures interact with inherited susceptibility when developing skin cancer and other diseases in UK adults. Ultraviolet radiation, workplace exposure, and lifestyle factors were significant environmental causes of diseases. (17 words) Inherited characteristics like the melanoma genes in families with melanoma, the Familial Atypical Multiple Mole Melanoma syndrome, and Basal Cell Nevus Syndrome, greatly increase the potential for skin cancer. The study indicated that the process of carcinogenesis is enhanced by gene-environment interactions in individuals at high-risk due to UV radiation.	 
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Chapter 5: Discussion



[bookmark: _Toc240977586]5.1 Introduction  
These discussion chapters interpret and discuss the results of the systematic review on inherited factors and environmental risks that influence skin cancer development between UK adults. The purpose of the discussion chapter is to not only present the results but also critically demonstrate what they emphasise in association to the existing literature, and research questions. Main focus is given to lifestyle-related environmental factors, occupational and UV radiation exposure, skin cancer risk and genetic susceptibility. 
The results are considered in the past clinical evidence and previous epidemiological context to determine whether they aided or challenged skin cancer development related developed understanding. Therefore, this chapter also considers the interaction between genetically transmitted risk factors such as genetic predisposition, and family history instead of operating independently. It is significant as the skin cancer emerges as the multifactorial situations where cumulative exposure and individual susceptibility in combined impacts the development of the disease. 
The chapter also analyses the differences and similarities with comparing the previous researches to find out the areas of possible alternative explanations, disagreements and areas for inconsistencies. Appropriate theoretical insight integrating Somatic Mutation Theory of Carcinogenesis, Multifactorial Disease Theory and Gene–Environment Interaction Theory, are also considered. Practical implication of the results has been offered for personalised prevention, targeted interventions and early screening. At the end of the chapter limitation of these reviews is demonstrated, mainly those associated with the generalisability, scope and quality of the available evidence.
[bookmark: _Toc240977587] 5.2 Discussion on Theme 1
This theme establishes that the environmental exposure is a prior contributor to the skin-cancer developments among the UK adults, with the UV radiation, occupational sun exposures and finally the lifestyle behaviours emerging as the prior risk elements. The evidence highlights that the prolonged and intense UV exposure can cause the DNA damage and thus maximise the likelihood of the melanoma and non-melanoma skin cancers (Cherrie, and Cherrie, 2022, p.46). Moreover, the occupational exposure is specifically relevant for the outdoor workers who experience the cumulative sunlight during the employment (Jain et al., 2022). In addition, sunbathing in combination with the tanning bed used and inadequate sun protection can assist in maximising the level of the exposures. Overall, the theme highlights that skin cancer risk in highly influenced through the multiple interconnected environmental as well as behavioural elements instead of one exposure alone. 
The findings strongly agree with the existing literature. The identification of the UK radiation as a major environmental risk is consistent with the findings of the Neale et al., (2023, p.1011) and Cancer Research UK (2025), which closely links the cumulative exposure with the DNA damage and the rising melanoma incidence.  The findings also support the WHO (2017) concerning the sunbed-related melanoma risk and Ward (2023) concerning occupational exposure. Basically this finding extends the literature through showcasing that both the lifestyle and occupational exposure needs to be considered along with the individual susceptibility and thus supporting the multifactorial perspective identified by Laschewski and Gopalakrishnan et al., (2022, p.32) within their research findings.
The findings also closely align with the Somatic Mutation Theory of Carcinogenesis, as the observed association between prolonged UV exposure as well as the skin cancer development is consistent with UV-induced DNA damage, which notably contributes towards the abnormal cellular changes. This supports the findings of the Monti et al., (2022, p.662), specifically regarding the disruption of genes regulating both the growth and repair of the cell. However, the findings also suggest that the mutation alone might fail to explain the risks, because exposure patterns along with individual susceptibility vary significantly.  Therefore, the theory offers a useful biological explanation; however, it should be considered along with the environmental and inherited elements. 
Future research needs to investigates how the cumulative UV exposure closely interacts within the specific genetic mutations in order to influence the skin cancer developments among the UK adults. Moreover, cross sectional studies can offer stronger evidence of casualty compared to the longitudinal studies while the improved genetic and exposures might support more accurate individual risk prediction. 

[bookmark: _Toc240977588]5.3 Discussion on theme 2
The results of Theme 2 demonstrated that the susceptibility of skin cancer is contributed to by genetic liability that is transmitted within families through the inheritance of specific germ cells. In particular, the presence of family history and familial risk factors, including those related to the CDKN2A and CDK4 gene mutation, were identified as significant predictors of the disease (Ferrara et al., 2024). The results highlight the fact that not all adults in the UK are equally susceptible to the development of skin cancer. Nevertheless, it is crucial to emphasise that the present findings do not prove the causal role of inherited susceptibility in the development of skin cancer. Instead, it was found that the interaction between different factors that contribute to the risk might lead to an increased likelihood of developing the disease.
The results of the study confirm many of the findings and ideas presented in the papers reviewed in Chapter 2. Firstly, the study shows that family history and the genetic predisposition to melanoma development play an important role in determining whether a person will develop skin cancer or not. The results related to CDKN2A and CDK4 genes are also consistent with previous research (Wunderlich et al. ,2024, p.1). They confirm there has been a link between gene mutations and the development of cancerous tumours (Cobaleda et al., 2024, p.397). Nevertheless, the results also show that the presence of certain genetic markers does not always indicate melanoma development. It can thus be stated that genetic predisposition may only raise the risk of developing skin cancer. Moreover, the results have clearly shown that genetics alone is not a significant factor which can determine whether a person will develop skin cancer. 
The findings address the research question by showing that inherited genetic factors contribute to the risk of skin cancer in UK adults. The family history indicates possible cases of vulnerabilities passed from generations, whereas the identified hereditary variations could help to differentiate those with higher risks (Susanto et al. 2025, p.1). Therefore, the findings address the second research objective related to the influence of inherited genetic factors and family history.
However, the results show the significance of considering genetic and environmental contributors to the development of the condition. A person’s UV exposure risks combined with a possible inherited proneness to the disease might determine one’s susceptibility to skin cancer (Shraim et al., 2023). The results presented in the study support Multifactorial Disease Theory, which refers to the combination of multiple causes that lead to disease development instead of the presence of one particular factor (Saeed et al, 2024, p.2). The detection of both genetic predisposition and environmental or behavioural risk factors in the overall review supports the theory, as genetic traits may determine susceptibility to external contributors such as UV radiation. These contributors in combination with the acquired genetic risks, can lead to disease development. The reviewed research supports this genetic theory by providing evidence on the development of cancer in people with moderate, inherited predisposition (Barili et al., 2024). The theory explains the variations of cancer occurrences in such cases. However, the study cannot determine the degree to which each gene contributes to the development of the disease since the analysis combines various studies with different designs and methodologies.
The results of the research have several implications for personalised prevention and early detection measures. Family history can play a crucial role in the estimation of an individual’s risk for developing skin cancer (Muresanu and Khalchitsky, 2022, p.343). Thus enabling the recognition of the need for enhanced monitoring in specific groups of the adult population. An early identification of potentially dangerous skin conditions would give relevant clinical advantages.
Moreover, the results have implications for the process of genetic counselling and risk communication. It is necessary to estimate the inherited risk for each case, as the genetic predisposition only slightly raises the chances of developing melanoma, given the fact that one should consider overall probability (Rebuzzi et al., 2023). In addition, the process of genetic counselling will also raise awareness among individuals of their risk factors, providing them with the needed motivation for protecting their skin from excessive exposure to UV radiation.
Moreover, the results provide grounds for transitioning from the current practice of indiscriminate prevention to the concept of differentiated prevention based on the recognition of individuals and groups at higher risk. The consideration of genetic predisposition alongside the environmental and behavioural factors will help to establish the etiological role of heredity in the development of melanoma. 
[bookmark: _Toc240977589]5.4 Discussion on theme 3
Findings have revealed that a combination of environmental exposure and inherited genetic susceptibility is effective for gaining better insights into the development of skin cancer among UK adults. It has been found that UK radiation acts as a major environmental factor for the occurrence of this skin cancer. The response to UV-induced cellular damage is found by focusing on inherited susceptibility (Gieniusz et al., 2024). Differences in biological susceptibility lead to changes in outcomes rather than identical ones. Therefore, it has been acknowledged that cellular damage is contributed to by environmental exposure. Whereas the vulnerability to damage is the result of genetic characteristics. 
These findings are well aligned with the literature review section, that present that increasing exposure to UV radiation results in raise the likelihood of tumour development and Deoxyribonucleic Acid damage (Neale et al. 2023, p.1). However, the results can vary based on cancer type, genetic variation, intensity and duration of UV exposure, and individual characteristics. Thus a single environmental or genetic factor need not to be used at the time of the explanation of skin cancer development (Zhang and Belsky 2022, p.296). 
Findings of this research address research questions, providing a better explanation of how skin cancer is developed among humans with a combined influence of environmental and inherited genetic factors. Environmental prevention among UK adults is effective in decreasing exposure levels. Cellular damage is reduced when there is a reduction in harmful exposure (Cherrie, 2022, p.47). An integrated interpretation thus gives a better picture of skin cancer development among UK adults. Population-level exposure patterns help in making more informed decisions and support targeted prevention strategies for decreasing exposure levels (Jean-Baptiste, 2026).  
The findings strongly supports the Gene–Environment Interaction Theory which showcases that skin-cancer development might reflect the interaction between the inherited susceptibility and environmental exposure as well.  It particular, individuals experiencing the similar levels of the UV exposure might have different types of risks since there are differences in the genetic susceptibility (El Nachef et al., 2024, p.1).  This highlights that neither the environmental exposure nor the inherited factors alone can explain the variation within the skin-cancer developments. However, the findings should be interpreted cautiously since differences within the studies, populations, and exposure measures can restrict direct comparison and thus prevent the firm conclusions about the specific biological mechanisms (Henn et al., 2022). 
The findings also have significant implications for both the personalised prevention and public-health practice. Population-level strategies need to continue to fosters the protection from the excessive UV exposures incorporating the appropriate sun protection and avoidance of the artificial tanning (Sheikh and Sheikh, 2026). However, these approaches can be strengthen through considering the both the family history and validated indicators of the genetic susceptibility when closely identifying the individuals requiring the additional prevention advice or surveillance. In essence, it can be asserted that closely aligning the inherited and environmental risk into the assessment can assist in enhancing the targeted monitoring alongside the early detection (Liebmann et al., 2023, p.754).  However, genetic information requires to complement instead of replacing the UK protection behaviours since the susceptibility does not guarantee the cancer development (Hodgson et al., 2025, p.354). Overall, integrated prevention in combination with the risk assessment are supported, though the further research is required for clarifying the gene-environment interactions. 
  



[bookmark: _Toc240977590]5.5 Discussion on Theme 4:  
From the finding it has been discussed that Polygenic Risk Scores predict a person’s risk and improve risk prediction. Therefore, using a polygenic model helps the clinical features to enhance DNA traits and forecasting disease risk among UK adults. Whereas the use of Polygenic Risk Score (PRS) allows one to add up the effect of several variants together in order to get a wider picture of genetic risk of an individual (Scarano et al. 2025, p.5). It means that the risk assessment can go beyond the general characteristics of the population. Moreover, the results have shown that the use of chemoprophylaxis can give another way to prevent skin cancer for certain high-risk categories of people, especially those who have had several recurrences of non-melanoma skin cancer. On the other hand, the use of chemoprophylaxis should be thought of along with traditional methods of skin cancer prevention (Virolainen et al. 2023, p.6). From the findings it also noted that the findings show that genetic information becomes even more relevant when taking into consideration lifestyle aspects and environmental exposure.  These results illustrated that with the mixing of environmental-risk assessment, PRS and genetic testing, appropriate preventive interventions can raise targeted prevention and early identifications among UK adults (Chuong et al., 2026). On the other side these approaches are integrated cautiously, a wider applicability and clinical effectiveness needs further evidence. 
Results align with literature review 2.6 “Personalised Prevention, Early Screening, and Targeted Treatment Interventions for High-Risk Groups” and emphasised that as it is stressed that an early screening can minimize mortality risks by implementing generic prevention campaigns with less impact on risk groups (Akram et al. 2025, p. 236). Moreover, it brought a new approach to the treatment of skin cancers as it assists in diagnosing thin melanomas at the early stage before metastasizing, as it incorporates genetic predisposition or skin phenotype (Hasan et al., 2023). Consequently, it impacted advanced melanoma cases positively.
Results align with research questions illustrating that gaining knowledge about the   inherited genetic susceptibility as well as environmental risk factors aided more personalised initiatives to early interventions and skin cancer prevention among UK adults (Hodgson et al., 2025). The results also aided that insight that skin cancer prevention has not depended on population wide interventions. Therefore, the regular dermatological surveillance, genetic counselling and risk stratified screening are important for people who emerge as having a bigger combination of environments and genetic risks (Koppelman et al. 2025, p.1020). These aided directly the research questions through emphasising in which way the interaction of environmental and inherited factors inform more personalised and targeted prevention strategies. 
Results align with Multifactorial Disease Theory and emphasised that development of skin cancer is impacted through the mix impacts of lifestyle behaviours, environmental UV exposure and inherited genetic susceptibility instead of being caused through one factor alone (Muresanu and Khalchitsky, 2022, p.343). 
Future research must assess the chemoprophylaxis, PRS and genetic testing, to build their clinical efficiency, sustainability and cost effectiveness for routine utilisation. Apart from that implementing the environmental and genetic risk information could aid more appropriate risk prediction, targeted prevention and personalised screening for high risk UK individuals. 
[bookmark: _Toc240977591]5.6 Limitations  
These systematic review results need to be evaluated based on certain limitations associated with the study. To begin with, since the study focuses on adults in the UK, the results may not be generalizable to other communities characterized by UV radiation, varying genetic compositions, and healthcare system settings (Cobaleda et al., 2024, p.397). Secondly, the study has been based on secondary literature, which emphasised that conclusion relied on the reporting of the available research.
The design of studies also differs widely as are the subjects, measures of UV exposure, and that can complicate the interpretation of the results from studies. Differences in recorded environmental exposure make it difficult to derive stable risks across available data. Similarly, there is difficulty distinguishing effects of inherited genes from environmental, shared by family; family history has been employed to define genetic components.
[bookmark: _Toc240977592]5.7 Recommendations for Future Research
It is essential for future research to focus on longitudinal studies specifically in the UK to understand how the interaction between the cumulative exposure to environmental conditions and genetic predisposition leads to skin cancers over time (Danishevich et al., 2023, p.1). This would allow establishing clearer connections and distinguishing between causative and concomitant risk factors.
Further analysis of gene–environment interactions is needed, mainly in particular genetic variants which have changed the UV radiation effects, lifestyle behaviours and occupational exposure. As a result, this might help to gain knowledge about why certain people develop skin cancer from identical environmental influences and not others.
[bookmark: _Toc240977593]5.8 Conclusion 
These studies critically discuss and interpret the results of the systematic review on inherited genetic factors and influence of environmental risks on skin cancer development among UK adults. It is concluded that the effect of UV exposure in the occupational setting influence of susceptibility has led to an inaccurate assessment of skin cancers. Therefore, these differences emphasise that UV exposure among adults, though different factors like skin pigmentation and family history UV-induced damage influence individual vulnerability. Therefore, these research aided the research questions through illustrating the significance of assessing environmental risk and analysing the inherited factors, gaining knowledge of their interaction and finding out the opportunities for treatment screening and prevention. The following chapters summaries the research through demonstrating the significant finding and their entire contributions. 
The next chapter will be the conclusion chapter of the entire research. This chapter will contain the summary of the research findings in relation to the aim and objectives, show the contribution of the literature review, give implications of the research for practice and research, and end with final recommendations.
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Chapter 6: Conclusion
[bookmark: _Toc240977595]

6.1 Key Summary
In this conclusion, the research was done on the role played by environmental risks and genetics in the development of skin cancer in UK adults. This research has been carried out in the form of a systematic review, which aims to provide evidence on the environmental risk factors, inherited susceptibility, interactions between them, and the significance of such knowledge in developing personalized preventive measures and targeted treatment options. The research question guiding this study has been formulated as follows: What are the environmental risk factors and genetics involved in the development of skin cancer in UK adults?
This systematic review and thematic analysis integrated the findings of the existing literature and four key themes were identified: environmental risk factors, genetic inheritance, gene-environment interaction, and personalized interventions for those at higher risk. In summary, the findings of the research indicate that skin cancer is not to be comprehended based on either environment alone or genetics alone. Instead, individual susceptibility is a result of the interaction between biological makeup and environment, especially UV rays.
[bookmark: _Toc240977596]6.2 Answer to the Research Question
The final conclusion of the study is that both environmental exposure and genetic susceptibility play important roles in the development of skin cancers among adult patients in the UK. 
The first objective is related to the environmental risk factors. According to the systematic review, UV radiation was found to be the main environmental factor that can be prevented when skin cancers develop. Both prolonged and intermittent exposure, sunburn, recreational and occupational exposure to the sun, and artificial tanning may be causes of cumulative UV exposure and lead to damage of DNA. As for occupational exposure, it is particularly applicable to those who work outdoors in industries such as construction, agriculture, and transportation. Lifestyle factors such as sunbathing and lack of sun protection measures can add up to the level of exposure. Thus, the information suggests that environmental exposure is still a significant area in terms of prevention.
Secondly, the objectives concern inherent genetic susceptibility. The research findings show that genetic characteristics and family history may predispose a person to be susceptible to skin cancer. Some of the genes identified in the study include MC1R, CDKN2A, and BRAF, while some of the families that are linked to increased susceptibility include FAMMM and Basal Cell Nevus Syndrome. However, this research does not prove the theory that having a genetic susceptibility leads to skin cancer. Rather, it proves that genetic susceptibility predisposes one to disease, and it is still necessary to consider other determinants such as environment and behaviour when the disease is being considered (Llewellyn et al., 2023, p. 20220223). This is essential to illustrate why genetic susceptibility cannot be an independent determinant of disease.
The third objective refers to the connection between the environmental and genetic factors. As shown by the research results, people who have encountered identical environmental influences may face different risks due to different susceptibilities to the effects of the environment. In particular, biological features associated with the pigment, cellular, and DNA repair may affect the impact of UV radiation on the body. Thus, the Gene–Environment Interaction Theory can be used to explain the risk of diseases based on the interaction of biological traits and environmental exposure. The Multifactorial Disease Theory can also be considered since the development of skin cancer results from the influence of genetic, environmental, and behavioral factors (Punjabi et al., 2024, p. 119). The main theory generated from the current systematic review is the combination of risk, whereas environmental exposure may affect biological susceptibility. This is relevant to the existing problem in the introduction of the study, wherein the literature is centered either on genetics or on the environment.
Objective 4 shows that information on joint risks from the environment and genetics would lead to personalized ways of prevention, screening, and treatment. Genetic/genomic testing, family history analysis, exposure assessment, skin surveillance, and risk profile evaluation would be useful in recognizing patients who need closer monitoring. Polygenic Risk Scores could provide one more way of assessing risks, while genetics-based treatment would allow for targeted treatment of certain patients (Gupta et al., 2025, p. 4). Among the methods that were found to be relevant by the research is chemoprevention, which could be used as a part of personalized prevention in certain risk groups. Nevertheless, these techniques have to be used in the framework of risk assessment and not as alternatives to proven preventive measures such as sun protection.
[bookmark: _Toc240977597]6.3 Recommendation
Recommendation 1: Strengthen targeted UV prevention
UK public health programmes need to strengthen the targeted UV-protection interventions for adults with high occupational or recreational sun exposures.  The advantage is that diminishing the cumulative UV exposure can help in addressing one of the most established preventable environmental risks for skin cancer.  Cancer Research UK’s SunSmart messaging reveals how public campaigns can foster sunscreen, protective clothing and shade as well (Maynard et al., 2026, p. 25111). However, behaviour change remains difficult, specifically among outdoor workers and frequent sun-seekers, which means awareness campaigns alone might have limited long term effectiveness. 
Recommendation 2: Integrate genetic risk into prevention
UK dermatology and the primary care services requires to consider the  incorporating the previous medical history of the family while clinically relevant inherited susceptibility into skin-cancer risk assessment. This will allow the higher-risk adults to receive more personlisalised prevention advice in combination with appropriate surveillance and thus strengthening the  early detection.  As an example, NHS already utilises the family-history information when analysing the risks of some heredity cancer conditions (Jackson et al., 2023).  However, widespread  genetic testing might develop  additional costs, which requires specialist expertise while raising concerns about the interpretation which means generic assessment needs to be primarily focused on the clearly established high-risk groups. 
Recommendation 3: Combine environmental and genetic risk assessment
Future UK prevention strategies should effectively amalgams the environmental exposure histories with the inherited susceptibility when critically analysing the individual skin-cancer risk. The advantages is a more comprehensive approach since both the genetic predisposition and the UV exposure might concurrently influence the diseases development instead of operating it independently.  As an example, the specialist dermatology services can leverage personal and family history along with the clinical assessment to identify the individuals requiring the closer monitoring (Schierle et al., 2026, p.432).  However, evidence on the gene–environment interactions remains heterogeneous, which might restrict the immediate development of the standardised national risk-prediction tools. 
[bookmark: _Toc240977598]6.4 Reflection 
Systematic review strategy proved to be quite successful for answering the research question due to the fact that the study sought to synthesise the evidence that already existed as opposed to gathering new primary data. It became possible to incorporate the information on exposure to the environment, genetic susceptibility, gene-environment interactions, and personalisation into one body of evidence through the use of secondary research. The PRISMA model offered a methodical approach to the identification and selection of evidence.
Thematic analysis was also suitable since the literature covered various aspects of skin cancer risks. The six steps of Braun and Clarke allowed for identifying the patterns in the literature and helped organise the evidence into four themes, namely environmental risks, inherited genetic vulnerability, gene-environment interaction, and prevention and therapy strategies tailored to each patient.
Nonetheless, the research relied on the nature and availability of pre-existing secondary evidence. Variation in design, population, and subject matter of different studies also had to be considered carefully. As such, the results are a reflection of a combination of pre-existing evidence and not direct evidence of causation. On the whole, the research served to underline the significance of an approach that takes into consideration both genetic and environmental factors.
[bookmark: _Toc240977599]6.5 Contribution of the Research
The primary contribution of this research is an examination of the effects of the environment and genetic inheritance on skin cancers in UK adults. By not examining UV exposure and genetic inheritance as different factors, the study illustrates the significance of their interplay. The results add to current knowledge in that they explain the differential effects of environmental exposure based on individuals’ inherent vulnerability. This is further related to personalized approaches in preventing, screening, and treating skin cancers. In that way, this study adds a stronger base for risk stratification approaches without downplaying the significance of the prevention of environmental hazards.
[bookmark: _Toc240977600]6.6 Final Conclusion
In conclusion, this systematic review shows that skin cancer amongst UK adults is affected by both environmental and genetic hereditary factors. Exposure to UV rays, occupational and lifestyle practices can be regarded as the major environmental risks, while genetic susceptibility and family history can make an individual prone to the disease. In essence, the major implication of this study is that all these factors have to be taken into account collectively instead of individually, meaning that there is a need to understand skin cancer development from a multifactorial perspective. Furthermore, the results show that taking into account genetic susceptibility along with the environmental risks can be useful for more personalized prevention and treatment approaches.
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