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Bulleted Statements:
What is already known about this topic?
· The previously rising incidence of melanoma has been plateauing in recent years in several countries with high incidence. Meanwhile, mortality from melanoma is no longer rising. 
· An increase in thinner melanomas with unclear malignant potential has been implicated with “overdiagnosis”, secondary to a lower threshold of diagnosing melanoma combined with increased awareness and earlier diagnosis.

What does this study add?
· Incidence of malignant melanoma has begun to plateau and the previously rising incidence rate of melanoma in situ has decelerated in England, between 2014-2019 and 2015-2019, respectively. 
· Mortality from malignant melanoma in England has been declining in younger populations prior to the advent of advanced therapeutics and prior to reductions in incidence. 
· These findings support the importance of early detection of melanoma and the need for better melanoma diagnostics. 
 
Abstract

Background
Rising incidence of melanoma has been reported globally since the 20th century, while melanoma mortality is no longer increasing in England and other countries. Improved therapeutics have reduced mortality. However, this phenomenon implicates “overdiagnosis”, where thinner melanomas of unclear malignant potential are being diagnosed possibly due to ‘diagnostic drift’. 

Objectives
To assess the incidence and mortality trends for melanoma in situ (MIS) and malignant melanoma (MM) in England between 2001-2020 by age and gender. 

Methods 
Routinely collected data were analysed from the National Disease Registration Service for MIS and MM in England between 2001-2020. Joinpoint regression analysis calculated the trends and average annual percentage change (APC) in mortality, age-specific and age-standardised incidence by age and gender per 100,000 person years (PYs). 

Results
Between 2001-2020, 86,792 MIS and 220,286 MM were recorded in England. Incidence (per 100,000 PYs) for MM increased most rapidly during 2001-06 from 14.6 to 19.6 (APC 6.29%), then to 26.7 during 2006-14 (APC 4.06%) and decelerated to 28.4 during 2014-19 (APC 1.35%). Incidence rates for MIS (per 100,000 PYs) decelerated over time from 4.5 to 12.5 in 2001-15 (APC 7.51%) and to 13.3 during 2015-19 (APC 1.90%). In those 0-24 years old, incidence of MM and MIS has been decreasing since the late 2000s, whereas MM incidence in those over 50 is mostly rising, with the greatest increases seen in those over 70. Mortality from MM remained higher in males, reduced in people under 60, and in adults 60-74 years old since the early 2010s. Mortality rates continued to increase in those over 75. 

Conclusion
The deceleration of MM and MIS incidence rates may be due to stabilisation of any diagnostic drift, diversifying ethnicity and reduced sun seeking behaviours, particularly in younger generations. Mortality rates from MM have decreased since therapeutic developments in the early 2010s, and in younger generations before this. MM incidence and mortality are increasing most rapidly in males over 75 years old, the age-group with the highest incidence and expected growth in the future. These results support the importance of early melanoma detection, public health sun awareness campaigns, and better melanoma diagnostics. 


Plain Language Summary

Title:  Trends for melanoma in England between 2001 and 2020. 

Melanoma is a type of skin cancer, which became more common in the 20th century. Recent data from England show that a smaller proportion of people under 75 years old is dying from melanoma compared to the past. 

We explored how new melanoma diagnoses and melanoma deaths have changed in England, between 2001-2020, in males and females of different ages. This was possible by analysing electronic national registry data.

We showed that melanoma rates have slowed down and are reducing for younger people (0-24 years old). Deaths from melanoma have been reducing in people under 60 years old, started reducing in the early 2010s for people 60-74 years old, but are still increasing in those over 75 years old. 

Our findings support that increased awareness of melanoma and changing criteria for diagnosing the disease may have led to an increase in rates in the past. Melanoma rates have recently stabilised in England, possibly due to better sun behaviours and effects of prevention campaigns. Reductions in death from melanoma may be the result of earlier diagnosis resulting in better outcomes, drifting diagnosis thresholds and due to the availability of new treatments. 

Introduction
The incidence of melanoma has been rising in most populations and was predicted to continue to rise further through to 2031 primarily due to our ageing population.1 Adamson et al. suggested that more than half of men and women of White ethnicity were “overdiagnosed” with melanoma in 2014 in the USA, with similar estimates derived in Australia and the East region of England.2–4 Taken together with studies showing population-based melanoma screening did not affect melanoma mortality significantly, the implication was made that these early stage tumours have little impact on overall survival.5,6 A diagnostic drift therefore, suggested in England in 2009, may be secondary to increased awareness and broadening clinical and histological diagnostic criteria.7 However, screening younger people can identify primary lesions that account for deaths in the longer term, and evidence shows that early detection may improve outcomes.8–11 Diagnostic delays have been associated with more advanced disease in melanoma and evidence from the Covid-19 pandemic-associated delays shows significant mortality, worse prognosis, disability and healthcare costs.12–14

More recently, analysis of registries in Denmark, New Zealand and the US identified that the increasing incidence of melanoma is predicted to stabilise in the future.15 In Sweden, melanoma incidence stabilised or decreased after 2015 in those under 50 years old and mortality also decreased in people 30-59 years old.16 Between 2006-2021 in Australia, melanoma incidence also declined in most younger age groups, with similar trends in New Zealand and the USA.17

The cumulative risk of developing a melanoma in Europe is 2.06% and it is the third most incident cancer (8%) in people 15-49 years old.18 In England, age-standardised incidence and mortality from malignant melanoma (MM) in 2019 were 28.4 and 3.6 per 100,000 person years, respectively. The 5-year net survival (2013-2015 data) of patients with melanoma in situ (MIS) of the superficial spreading and lentigo maligna types was 100%, and for stage IA and IB (2000-2015 data) over 98% and 96%, respectively.19,20 Median survival for inoperable metastatic disease has significantly improved from almost 5% to 30-50% at 5 years since the advent of immunotherapy and targeted therapies in the early 2010s, and most recently up to 45% at 10 years with Pembrolizumab.21–24

The aim of this study was to examine how the epidemiology of MM and MIS is changing in England, using the latest available, reliable data. By investigating the effects of age and gender on these trends over a period of several years, a more granular understanding behind any changes may surface. This study specifically assessed incidence and mortality trends for MM and MIS in England (population 57.7 million, Office for National Statistics), from 2001-2020 by age and gender.


Methods
The latest, high-quality, openly available incidence and mortality data were analysed on all MIS (International Classification of Diseases (ICD-10) code D03) and MM (ICD-10 code C43) in England, between 2001 and 2020, from the National Disease Registration Service (NDRS).25 On October 1st 2021, permission to collect data on cancer, rare disease and congenital anomalies was provided to NHS England under legal instructions known as Directions, from the Secretary of State for Health and Social Care, under section 254 of the Health and Social Care Act 2012.26 Therefore, according to national policy, all MM and MIS in the National Health Service (NHS) are registered in NDRS through multiple routinely collected data feeds such as pathology reports and multidisciplinary team meeting summaries. Mortality data are based on the registered leading cause of death by the Office for National Statistics. The data are openly available and not patient identifiable and therefore patient consent was not required for this study. 

Statistical analyses were performed using Joinpoint Trend Analysis Software (US National Cancer Institute version 5.2.0.0). Regression models were formed to identify trends and the average annual percentage change (APC) for age-specific and age-standardised (derived from the European Standard Population 2013) incidence and mortality for MM and MIS, with subanalyses by age and gender. The recommended number of jointpoints by the software was used, with a maximum of 4 jointpoints permitted. Five-year age bands with smaller counts were grouped together to create similar sized groups for statistical trend comparisons. 

Granular results on 5-year age bands are available in the supplementary material (Tables S2, S3, S7). An exception was made for incidence rates in the age group under 25 years old, where the limited counts were analysed (on average 173 registrations per year for MM and 47 for MIS), given the significance of identifying melanoma trends in younger populations. Chi-squared analysis was performed to compare the proportion of the population affected by MM and MIS by gender at the start (2001-2005) and end (2015-2019) of the period. Statistical tests were 2-tailed and significance was defined as p<0.05. All incidence rates are reported as per 100,000 person years (PY) with 95% confidence intervals (CI). Due to the impact of the COVID-19 pandemic on healthcare services, 2020 data were excluded from trend analyses. 


Results 
Incidence of MIS 
Between 2001-2020 in England 86,792 new MIS were registered (51% in females). The age-standardised incidence rate (ASIR) for all MIS recorded in England during this period increased from 4.50 in 2001 to 12.50 in 2015 (APC 7.51%, 95% confidence interval: 6.96 to 8.68, p<0.001) and subsequently decelerated to 13.30 between 2015-2019 (APC 1.90%, 95% CI: -3.02 to 4.53, p=0.21), before reducing to 8.60 in 2020. The trend was similar for both genders (Figure 1, Table S1). Analysis of age-specific incidence of MIS by gender showed that in people under 25 years old rates decreased after the late 2000s (Figure S1). Rising incidence rates decelerated in both males (2008) and females (2006) 25-49 years old, while rates continued to increase throughout for adults between 50-59 years old (Figure 2). For both genders, increasing incidence of MIS showed evidence of early plateauing in the mid 2010s (Figure 2). 

Incidence of MM
In England, 220,286 MM were recorded (51% in females) between 2001-2020. The ASIR increased from 14.60 in 2001 by an average of 6.29% yearly until 2006 (95% CI: 5.24 to 9.22, p<0.001), 4.06% yearly between 2006-2014 to 26.70 (95% CI: 3.11 to 4.66, p=0.008) and decelerated to 1.35% between 2014-2019 at 28.40 (95% CI: -0.10 to 2.13, p=0.06), with similar trends in both genders (Figure 1). Analysis of age-specific incidence rates by gender showed a rising trend until 2005, which was followed by decreases for both males and females under 25 years old (Figure S1). Rates plateaued for females (2008) and began to decrease in males (2015) 25-49 years old, but continued to rise for the age group 50-59 years old (Figure 3). Incidence rates in those 60-69 years old show evidence of early plateauing since 2015, whereas rates for those over the age of 70 continue to increase at a slower pace since the early 2010s (Figure 3). 

Comparative trends by age and gender
Combined incidence rates (2001-2019) show that MIS and MM were more common in females until the ages of 60-64 years old, when they become more common in males. Incidence rates in males overtook those in females in 2007 for MIS and 2005 for MM (Figure 1). The proportion of males affected by MIS significantly increased for those over 50 years old between 2001-2005 and 2015-2019 (Table S4). A similar trend was seen for the proportion of males with MM in those over 40 years old (except those 60-64 years old) from 2001-2005 to 2015-2019 (Table S5). The proportion of MM and MIS by gender did not differ significantly between those periods in people under 40 years old. 

Melanoma Mortality
For the period 2001-2020 in England 35,377 deaths from MM were registered (43% female). The proportion of the population expiring due to MM which were male significantly increased from 2001-2005 to 2015-2019 in those 70 years or older (Table S6). The age-standardised mortality rate (ASMR) for MM increased from 2001-2014 by an average of 1.84% per year (95% CI: 1.47 to 2.38, p<0.001), and decreased from 2014-2019 by an average of -2.70% per year (95% CI: -4.62 to -1.43, p<0.001). Mortality from MM has been reducing in people under 60 years old (Figure 4, Table S7). Between the ages of 60-74, mortality rates from MM increased until the early 2010s and subsequently reduced until 2019 (similarly for both genders). Mortality rates increased throughout 2001-2019 for older populations and this increase started decelerating in males since 2015.


Discussion
This is the largest epidemiological study of MIS and MM in England, comprising 307,078 tumours (86,792 MIS and 220,286 MM) between 2001-2020. Previous data from England show that the incidence of MM had stabilised in the younger population in recent years, despite possible increased exposure to UV radiation.27,28

Increasing trends in incidence rates for MIS have decelerated since 2015, while incidence rates for MM began to plateau from 2014. However, in the youngest generations (0-24 years old), incidence of MM and MIS has declined significantly in both males and females since the late 2000s, similar to Australia and the United States.17 This, in part, may be due to an increasingly diverse population. The self-reported White ethnicity of the English population reduced from 91.3% in 2001 to 81.7% in 2021, with 86.5% and 74.0% people of White ethnicity between the ages of 0-24, respectively (Office for National Statistics). Memon et al. found a stabilisation of incidence rates for those 0-34 years old between 2001-2016 in England.27 Previously rising incidence rates for those 25-49 years old have been decelerating (and are beginning to decrease for MM in males) in England, not in keeping with “overdiagnosis” as reported in the literature. Less time spent outdoors may also be relevant.29 Campaigns on skin cancer prevention and sun awareness have been ongoing in England for more than 20 years (examples include Sun Know How and SunSmart).30 While it is possible that their early effects are now becoming evident, a latency period of at least 20-30 years is expected.1,31 Nevertheless, the association of UVR and skin cancer has been well known since the 1930s, with increasing public awareness in the 1980s.32,33

For MM, incidence rates in those 60-69 years old began to plateau after 2015, which may be partly due to increasing ethnic diversity, or represent the start of natural plateau, as predicted for MM in the future.15 While the rising incidence for people 70 years or older decelerated (compared to previous published data in England by Memon et al.), increases in incidence rates in older males remained the highest of all populations, consistent with findings in England (1981-2018) and the USA (1987-2016).27,34 These trends may be related to a combination of increased age and sun behaviours of this cohort earlier in life, in a current setting of lower diagnostic thresholds. Increasing MIS and MM incidence in males and females between the ages of 50-59 may reflect increasing wealth for overseas holidays and other sun seeking behaviour, public anxiety leading to more frequent consultations for borderline early lesions with clinicians removing more such lesions with medicolegal concerns, and broadened clinical and histological diagnostic criteria (diagnostic drift).35–37

Early plateaus in incidence were also observed for adults 70 years or older with MIS. Around 79-83% of all MIS are of the LM subtype, associated with cumulative UVR exposure and increasing age.38 In frail, older adults with limited life expectancy or multiple comorbidities, LM may be managed conservatively without surgery, leading to under-reporting on histology registers.39 The plateaus in MIS incidence may also be related to better practice of sun safe behaviour. Another possibility is earlier diagnosis of MIS. A Danish study found a 5-fold increase in the incidence of MIS, mainly due to higher biopsy rates in younger populations.40 

Reduced mortality from MM may be partly due to the advent of immunotherapy and targeted therapy in England, available since 2012.22,23 Prior to the decline in mortality and the availability of advanced therapeutics, mortality rates were increasing less rapidly than incidence rates. Early diagnosis may partly reduce mortality, however this is confused by diagnostic drift and the increase in early-stage melanomas, a proportion of which may not pose a threat to life, referred to as “overdiagnosis”.2,41 Despite probably early-stage melanoma overdiagnosis, these lesions contribute to a sizeable proportion of deaths with melanoma. Data from Australia and the US reported more deaths from thin than thick MM, due to the high proportion of MM being diagnosed at an early stage.42,43 Early diagnosis is associated with better outcomes, improved quality of life, and lower healthcare costs.44–46 This study confirms that mortality from MM in people 75 years or older continues to rise, which may reflect infrequent use of immunotherapy because of ineligibility of older and more frail patients, along with dampened skin immunosurveillance and a higher burden of cumulative DNA damage. Predicted demographics changes in the population of England mean that the number of people over 85 years old is expected to almost double by 2045, which means that in terms of healthcare burden, the older male population has the highest incidence rate increases, highest mortality rate increases and as an age group, this population is expected to increase the most over the next 25 years.47 Between 2001-2005 and 2015-2019 there was a significant reduction in the proportion of those under 50 years old, and a significant increase in the number of those over 50 years old (Table S8). 

Mortality from MM was higher in males than females across all ages. Furthermore, the proportion of males dying from MM increased significantly from 2001-2005 to 2015-2019 in those 70 years or older. While MM incidence started to decelerate more in females over 80 years old, it followed positive trends for males of that age. Conversely, incidence rates for MIS started to plateau in males over 80 years old, whereas in females of that age group incidence rates continued to increase until 2017. These findings raise the question of whether males present at a later stage with thicker tumours.48 The reasons behind differences by gender may be behavioural, anatomical (e.g. male pattern baldness), hormonal and genetic.49–51 Females have a lower threshold of accessing care, are more likely to self-examine their skin and have a different distribution of melanocytic nevi.52–54 Males receive higher cumulative UVR exposure and may have lower resilience to its effects.49,55 Moreover, melanoma-related deaths occur more frequently in older age groups (over 69 years old), and our data show that both MIS and MM became more common in males from the ages of 60-64 years old, later than in most countries and earlier than Denmark.49 In those under 60 years old, mortality from MM has declined throughout 2001-2019. One possibility for this finding, as seen in Sweden, could be the reduction in incidence of MM (as death from MM requires time from the original diagnosis).16 In England, however, mortality rates were declining before incidence rates, possibly due to earlier diagnosis or diagnostic drift.

Limitations of this study include the use of epidemiologic data from which causality cannot be inferred. Interpretation of trends between short time periods (<7 years, which is usually required for reliable analysis of significance) was made based on the APC. Trends may not be generalisable for other cohorts as this analysis was limited to the English population. Data from 2020 were excluded from the analysis, as marked reductions in both incidence and mortality were noted, likely due to the effect of the SARS-CoV-2 pandemic on health services, the consequences of which are yet to be fully elucidated. Delays in melanoma diagnosis are likely to result in increased mortality. Finally, private healthcare providers are not mandated to report healthcare data to the NDRS and therefore increased use of private providers may affect data collection. This is particularly important for MIS, a considerable proportion of which may be diagnosed in private practice and thus not be registered. 


Conclusion
This is the largest epidemiological study on MIS and MM in England. Incidence of MM began to plateau in 2014 and incidence rates of MIS have decelerated from 2015. This may reflect behavioural changes, ethnic diversity and stabilisation of a diagnostic drift that resulted from increased melanoma awareness and broadening of diagnostic criteria. In the youngest generations both mortality and incidence rates of MM and MIS have been reducing. Albeit these results may be affected by increasing ethnic diversity, they support the importance of early detection of melanoma and the role of public health sun awareness campaigns, as well as the need for better melanoma diagnostics. Incidence and mortality of MM is highest and increasing in older males and the improved mortality rates since therapeutic developments in the early 2010s have not benefitted older generations, which suggests an increasing healthcare burden as this demographic expands over time. 




References

 1	Whiteman DC, Green AC, Olsen CM. The Growing Burden of Invasive Melanoma: Projections of Incidence Rates and Numbers of New Cases in Six Susceptible Populations through 2031. Journal of Investigative Dermatology 2016; 136:1161–71.
2	Adamson AS, Suarez EA, Welch HG. Estimating Overdiagnosis of Melanoma Using Trends Among Black and White Patients in the US. JAMA Dermatol 2022; 158:426.
3	Glasziou PP, Jones MA, Pathirana T, et al. Estimating the magnitude of cancer overdiagnosis in Australia. Medical Journal of Australia 2020; 212:163–8.
4	Herbert A, Koo MM, Barclay ME, et al. Stage-specific incidence trends of melanoma in an English region, 1996–2015: longitudinal analyses of population-based data. Melanoma Research 2020; 30:279–85.
5	Boniol M, Autier P, Gandini S. Melanoma mortality following skin cancer screening in Germany. BMJ Open 2015; 5:e008158.
6	Wernli KJ, Henrikson NB, Morrison CC, et al. Screening for Skin Cancer in Adults: Updated Evidence Report and Systematic Review for the US Preventive Services Task Force. JAMA 2016; 316:436.
7	Levell NJ, Beattie CC, Shuster S, Greenberg DC. Melanoma epidemic: a midsummer night’s dream? British Journal of Dermatology 2009; 161:630–4.
8	Criscione VD, Weinstock MA. Melanoma Thickness Trends in the United States, 1988–2006. Journal of Investigative Dermatology 2010; 130:793–7.
9	Olsen CM, Pandeya N, Whiteman DC. Trends in Age at Melanoma Diagnosis according to Thickness and Histologic Subtype Have Implications for Causality and Control. Journal of Investigative Dermatology 2024; 144:2100-2103.e2.
10	Aitken JF, Elwood M, Baade PD, et al. Clinical whole‐body skin examination reduces the incidence of thick melanomas. Intl Journal of Cancer 2010; 126:450–8.
11	Katalinic A, Waldmann A, Weinstock MA, et al. Does skin cancer screening save lives?: An observational study comparing trends in melanoma mortality in regions with and without screening. Cancer 2012; 118:5395–402.
12	Krige JEJ, Isaacs S, Hudson DA, et al. Delay in the diagnosis of cutaneous malignant melanoma. A prospective study in 250 patients. Cancer 1991; 68:2064–8.
13	Maul LV, Jamiolkowski D, Lapides RA, et al. Health Economic Consequences Associated With COVID-19–Related Delay in Melanoma Diagnosis in Europe. JAMA Netw Open 2024; 7:e2356479.
14	Toma A-O, Prodan M, Reddyreddy AR, et al. The Epidemiology of Malignant Melanoma during the First Two Years of the COVID-19 Pandemic: A Systematic Review. IJERPH 2022; 20:305.
15	Garbe C, Keim U, Gandini S, et al. Epidemiology of cutaneous melanoma and keratinocyte cancer in white populations 1943–2036. European Journal of Cancer 2021; 152:18–25.
16	Helgadottir H, Mikiver R, Schultz K, et al. Melanoma Incidence and Mortality Trends in Sweden. JAMA Dermatol 2024. doi:10.1001/jamadermatol.2024.3514.
17	Whiteman DC, Neale RE, Baade P, et al. Changes in the incidence of melanoma in Australia, 2006–2021, by age group and ancestry: a modelling study. Medical Journal of Australia 2024; 221:251–7.
18	Brochez L, Volkmer B, Hoorens I, et al. Skin cancer in Europe today and challenges for tomorrow. Acad Dermatol Venereol 2024; :jdv.20368.
19	Karponis D, Joshy J, Stratigos IA, et al. Cutaneous melanoma in situ: a review. Clinical and Experimental Dermatology 2024; :llae465.
20	Garbe C, Keim U, Amaral T, et al. Prognosis of Patients With Primary Melanoma Stage I and II According to American Joint Committee on Cancer Version 8 Validated in Two Independent Cohorts: Implications for Adjuvant Treatment. JCO 2022; 40:3741–9.
21	Korn EL, Liu P-Y, Lee SJ, et al. Meta-Analysis of Phase II Cooperative Group Trials in Metastatic Stage IV Melanoma to Determine Progression-Free and Overall Survival Benchmarks for Future Phase II Trials. JCO 2008; 26:527–34.
22	Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Five-Year Survival with Combined Nivolumab and Ipilimumab in Advanced Melanoma. N Engl J Med 2019; 381:1535–46.
23	Robert C, Grob JJ, Stroyakovskiy D, et al. Five-Year Outcomes with Dabrafenib plus Trametinib in Metastatic Melanoma. N Engl J Med 2019; 381:626–36.
24	Long GV, Carlino MS, McNeil C, et al. Pembrolizumab versus ipilimumab for advanced melanoma: 10-year follow-up of the phase III KEYNOTE-006 study. Annals of Oncology 2024; :S0923753424039103.
25	National Disease Registration Service. CancerData: Incidence and Mortality in England. [WWW Document]. URL https://www.cancerdata.nhs.uk/incidence_and_mortality [accessed on 26 October 2024].
26	UK Secretary of State. Health and Social Care Act 2012. .
27	Memon A, Bannister P, Rogers I, et al. Changing epidemiology and age-specific incidence of cutaneous malignant melanoma in England: An analysis of the national cancer registration data by age, gender and anatomical site, 1981–2018. The Lancet Regional Health - Europe 2021; 2:100024.
28	Hunter N, Pearson AJ, Campbell JI, Dean SF. Solar Ultraviolet Radiation in Great Britain (1989-2008). , Public Health England, 2011.
29	Yang L, Cao C, Kantor ED, et al. Trends in Sedentary Behavior Among the US Population, 2001-2016. JAMA 2019; 321:1587.
30	Miles A, Waller J, Hiom S, Swanston D. SunSmart? Skin cancer knowledge and preventive behaviour in a British population representative sample. Health Education Research 2005; 20:579–85.
31	Eagle L, Jones S, Kemp G, et al. National Skin Campaigns (Expert Paper 3). 2011.URL https://www.nice.org.uk/guidance/ph32/evidence/expert-paper-3-national-campaigns-uk-and-worldwide-pdf-428732317#:~:text=SunSmart%20UK,and%20run%20the%20SunSmart%20campaign1. [accessed on 16 October 2024].
32	Findlay GM. ULTRA-VIOLET LIGHT AND SKIN CANCER. The Lancet 1928; 212:1070–3.
33	Glass AG. The Emerging Epidemic of Melanoma and Squamous Cell Skin Cancer. JAMA 1989; 262:2097.
34	Du R, Guo J, Li J, Lyu J. Age-period-cohort Analysis of Cutaneous Malignant Melanoma Incidence in the United States from 1987 to 2016. Cancer Screen Prev 2024; 3:133–41.
35	Glusac EJ. The melanoma ‘epidemic’, a dermatopathologist’s perspective. Journal of Cutaneous Pathology 2011; 38:264–7.
36	Dall TM, Gallo PD, Chakrabarti R, et al. An Aging Population And Growing Disease Burden Will Require ALarge And Specialized Health Care Workforce By 2025. Health Affairs 2013; 32:2013–20.
37	World Tourism Organization (UNWTO), ed. UNWTO Tourism Highlights: 2018 Edition. , World Tourism Organization (UNWTO), 2018 doi:10.18111/9789284419876.
38	DeWane ME, Kelsey A, Oliviero M, et al. Melanoma on chronically sun-damaged skin: Lentigo maligna and desmoplastic melanoma. Journal of the American Academy of Dermatology 2019; 81:823–33.
39	Karponis D, Stratigos IA, Joshy J, et al. Lentigo maligna: a review. Clinical and Experimental Dermatology 2024; 49:218–25.
40	Nielsen JB, Kristiansen IS, Thapa S. Increasing melanoma incidence with unchanged mortality: more sunshine, better treatment, increased diagnostic activity, overdiagnosis or lowered diagnostic threshold? British Journal of Dermatology 2024; 191:365–74.
41	Rodríguez-Sánchez B, Rodríguez-Lomba E, Avilés-Izquierdo JA. Epidemiological, clinical and histological characteristics of melanoma in young adults: a 30-year retrospective study (1993-2022). Clinical and Experimental Dermatology 2024; :llae466.
42	Landow SM, Gjelsvik A, Weinstock MA. Mortality burden and prognosis of thin melanomas overall and by subcategory of thickness, SEER registry data, 1992-2013. Journal of the American Academy of Dermatology 2017; 76:258–63.
43	Whiteman DC, Baade PD, Olsen CM. More People Die from Thin Melanomas (≤1 mm) than from Thick Melanomas (&gt;4 mm) in Queensland, Australia. Journal of Investigative Dermatology 2015; 135:1190–3.
44	Tromme I, Devleesschauwer B, Beutels P, et al. Health-related quality of life in patients with melanoma expressed as utilities and disability weights. Br J Dermatol 2014; 171:1443–50.
45	Crealey GE, Hackett C, Harkin K, et al. Melanoma-related costs by disease stage and phase of management in Ireland. J Public Health (Oxf) 2023; 45:714–22.
46	Gershenwald JE, Scolyer RA, Hess KR, et al. Melanoma staging: Evidence‐based changes in the American Joint Committee on Cancer eighth edition cancer staging manual. CA A Cancer J Clinicians 2017; 67:472–92.
47	Office for National Statistics. National population projections: 2020-based interim [WWW Document]. URL https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/nationalpopulationprojections/2020basedinterim [accessed on 29 October 2024].
48	Joosse A, Collette S, Suciu S, et al. Superior Outcome of Women With Stage I/II Cutaneous Melanoma: Pooled Analysis of Four European Organisation for Research and Treatment of Cancer Phase III Trials. JCO 2012; 30:2240–7.
49	Olsen CM, Thompson JF, Pandeya N, Whiteman DC. Evaluation of Sex-Specific Incidence of Melanoma. JAMA Dermatol 2020; 156:553.
50	Klein SL, Flanagan KL. Sex differences in immune responses. Nat Rev Immunol 2016; 16:626–38.
51	Bellenghi M, Puglisi R, Pontecorvi G, et al. Sex and Gender Disparities in Melanoma. Cancers 2020; 12:1819.
52	Thompson AE, Anisimowicz Y, Miedema B, et al. The influence of gender and other patient characteristics on health care-seeking behaviour: a QUALICOPC study. BMC Fam Pract 2016; 17:38.
53	Paddock LE, Lu SE, Bandera EV, et al. Skin self-examination and long-term melanoma survival. Melanoma Research 2016; 26:401–8.
54	Olsen CM, Pandeya N, Ragaini BS, et al. International patterns and trends in the incidence of melanoma and cutaneous squamous cell carcinoma, 1989–2020. British Journal of Dermatology 2024; 190:492–500.
55	Damian DL, Patterson CRS, Stapelberg M, et al. UV Radiation-Induced Immunosuppression Is Greater in Men and Prevented by Topical Nicotinamide. Journal of Investigative Dermatology 2008; 128:447–54.



Figure legends 

Figure 1a: Age-standardised incidence (per 100,000 PYs) for melanoma in situ by gender, between 2001-2020 in England.

Figure 1b: Age-standardised incidence (per 100,000 PYs) for malignant melanoma by gender, between 2001-2020 in England.


Figure 2a: Age-specific incidence (per 100,000 PYs) for melanoma in situ in England for males 25+ years old between 2001-2020.

Figure 2b: Age-specific incidence (per 100,000 PYs) for melanoma in situ in England for females 25+ years old between 2001-2020.

Figure 3a: Age-specific incidence (per 100,000 PYs) for malignant melanoma in England for males 25+ years old between 2001-2020.

Figure 3b: Age-specific incidence (per 100,000 PYs) for malignant melanoma in England for females 25+ years old between 2001-2020.

Figure 4: Age-specific mortality (per 100,000 PYs) for malignant melanoma in England, by gender, for people 0-59, 60-74 and 75+ years old between 2001-2020. 





	


