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BACKGROUND: The incidence of kidney cancer, which is 34% attributable to obesity and smoking, has been steadily increasing
over the past few decades in many countries in Europe, North America and Oceania. In recent years, there have been several
reports of increasing incidence of early-onset cancer in young adults aged <50 years. We conducted a retrospective population-
based cohort study to examine whether there have been changes in the incidence of kidney cancer in England during the past four
decades.

METHODS: Individual-level, national (population-based) cancer registration data for patients diagnosed with kidney cancer (ICD-10
code, C64) in England from 1985-2020 were obtained from the Office for National Statistics/Public Health England. Average annual
incidence rates (AAIR) were calculated by two age categories (<50, 50+ years) and gender during the six five-year time periods
(1985-89 to 2010-14) and the recent six-year period (2015-20). The percentage change in the incidence rates in each age group
and gender was calculated as the change in the AAIR from the first (1985-89) to the last time period (2015-20). The Average Annual
Percentage Change (AAPC, year-on-year increase in incidence rates during 1985-2000) was estimated using the slope of the linear
trend line fitted to the incidence rates by year of diagnosis.

RESULTS: During the 36-year study period (1985-2020), a total of 206,816 cases (62.4% males, 37.6% females) of kidney cancer
were registered in England. In young adults aged <50 years, the AAIRs (per 100,000 population) increased by 157% in males and
133% in females (from 1.4 in 1985-89 to 3.6 in 2015-20 in males and from 0.9 in 1985-89 to 2.1 in 2015-20 in females). In older
adults aged 50+ years, the AAIRs increased by 127% in males and 144% in females (from 24.5 in 1985-89 to 55.5 in 2015-20 in
males and from 11.9 in 1985-89 to 29.0 in 2015-20 in females). The AAPC during the 36-year period was 5.0% in people aged <50
years compared to 4.7% in those aged 50+ years.

CONCLUSION: There has been a steady and substantial increase in the incidence of kidney cancer in England over the past four
decades. This was partly driven by the largest and unexpected increase in the incidence of early-onset kidney cancer in young
adults aged <50 years, which was steepest in males. Some of this increase is in analogy with the increasing prevalence of obesity;
nevertheless, other causes driving this increase in early-onset kidney cancer in young adults remain elusive and need further

investigation.
BJC Reports; https://doi.org/10.1038/5s44276-025-00149-y

INTRODUCTION

Over the past four decades, the overall incidence of kidney cancer
(or renal cell carcinoma, ICD-10 code, C64) has been increasing
steadily in many countries in Europe, North America and Oceania
[1]. In recent years, there have been many reports in the literature
and commentaries and reviews in online/print media regarding
the increasing incidence of early-onset cancer in young adults
aged <50 years [2]. Worldwide, kidney cancer is the 14th most
common cancer — there were an estimated 434,840 new cases
(2.6% of all cancers) and 155,953 deaths (1.6% of all cancer deaths)
from kidney cancer in the year 2022, and a five-year prevalence of
1,369,974 cases [1]. In Europe, kidney cancer is the 8th most
common cancer — there were an estimated 145,721 new cases

(3.3% of all cancers) and 52,347 deaths (2.6% of all cancer deaths)
from kidney cancer in 2022, and a five-year prevalence of 473,212
cases [1]. The highest age-standardised incidence rates (standar-
dised to the World standard population) of kidney cancer are
observed in North America and Europe (12.6 and 9.7 per 100,000
population, respectively) and the lowest in Asia and Africa (2.6 and
1.6 per 100,000 population, respectively) [1, 3]. A recent analysis of
the GBD data showed that the burden of kidney cancer is
increasing in countries with low to middle Sociodemographic
Index (SDI), and regions such as North Africa and Middle East are
experiencing the fastest growing burden of kidney cancer [4]. In
the UK, kidney cancer is the 6th most common cancer with about
13,800 new cases (4% of all cancers) and 4700 deaths (3% of all
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cancer deaths) in 2019 [5]. The estimated cumulative (lifetime) risk
of being diagnosed with kidney cancer by age 74 is 3% (1 in 38)
for males and 1% (1 in 68) for females [5].

The aetiology of kidney cancer is complex and multifaceted and
involves an interplay of genetic predisposition, environmental
exposures, lifestyle factors, and underlying medical conditions [6].
Important risk factors for kidney cancer include hereditary
syndromes (e.g., von Hippel-Lindau disease), family history (i.e.
first-degree relative), polycystic (or chronic) kidney disease,
environmental/occupational exposures (e.g. trichlorethylene,
asbestos, cadmium, arsenic, radon, nitrates, herbicides), diets high
in red and processed meats, use of analgesics (paracetamol/non-
steroidal anti-inflammatory drugs), obesity, tobacco smoking, and
hypertension [7-14]. It has been estimated that 34% of all kidney
cancer cases in the UK are attributable to modifiable risk factors
[24% to overweight/obesity (i.e. 2500 cases/year) and 13% to
smoking (i.e. 1300 cases/year)] and are therefore potentially
preventable [14].

We conducted a comprehensive and up-to-date analysis of the
national cancer registration data for England (population, 56.5
Million) for the past four decades (1985-2020), to determine the
changing epidemiology and trends in age- and gender-specific
incidence rates of kidney cancer - with an objective to inform the
development of health education/promotion and primary/sec-
ondary prevention initiatives (e.g. control of hypertension, obesity,
and smoking), and public health policy to control exposure to
certain chemicals in the population to reduce the burden of
kidney cancer. It is anticipated that the study will also improve
understanding of the aetiology of kidney cancer and guide
commissioning and resource allocation of health/oncology
services for patients.

METHODS

Data sources

Individual level, national (population-based) cancer registration data for all
patients diagnosed with kidney cancer (International Classification of
Diseases (ICD) 10th revision code: C64) in England, during the 36-year
period 1985-2020, were obtained from the Office for National Statistics
(ONS) and Public Health England (PHE) Office for Data Release — which is
responsible for the collection and collation of registrations from the nine
regional population-based cancer registries in England. From October
2021, responsibility for the management of the National Disease
Registration Service transferred from PHE to NHS Digital. These regional
registries collect information on all cancer patients in their geographic area
directly from primary/secondary care records, pathology reports and
healthcare professionals. Since the early 1970s, cancer registration in
England has been of a consistently high standard with over 98%
completion proportions [15]. Items of data obtained included: patient ID
number, gender, age at diagnosis, calendar year of diagnosis, topography
(ICD-10 code), morphology codes (International Classification of Diseases
for Oncology, 3rd Edition, ICD-O-3), laterality, grade and stage of cancer
and Index of Multiple Deprivation (IMD, based on geographical area of area
of residence). For the calculation of incidence rates, the corresponding
annual mid-year national population estimates by age, gender and
calendar year (ie. the denominator data) were obtained from the
Population Estimates Unit, ONS. Age-standardised (2013 European
standard population) incidence and mortality rates of kidney cancer were
obtained from Cancer Research UK [5].

Statistical analysis

Frequency distribution (N and %) and average annual incidence rates
(AAIR, per 100,000 population) were calculated according to the two broad
age categories (0-49 years and 50+ years) and gender during the six five-
year time periods (1985-89 to 2010-14) and the recent six-year period,
2015-20, for which the data were available. The percentage change in the
incidence rates in each age group and gender was calculated as the
change in the AAIR from the first (1985-89) to the last time period
(2015-20). The Average Annual Percentage Change (AAPC) in incidence
rates (i.e. year-on-year increase in incidence during the 36-year study
period) in each age group was estimated using the slope of the linear

trend line fitted to the incidence rates by year of diagnosis. The incidence
rates, calculated for each time period, were regressed against the mid-year
of the corresponding time period. The statistical software SPSS (IBM SPSS
Statistics, version 29) was used for data management and coding,
Microsoft Excel (Microsoft Office 360) was used for the calculation of
AAIRs and percentage chance in incidence rates, and SAS (version 9.4) was
used for the calculation of AAPC.

RESULTS

During the 36-year study period (1985-2020), a total of 206,816
cases of kidney cancer (62.4% males, 37.6% females; M:F ratio,
1.7:1) were registered in England. The average annual number of
new cases increased from 365/year in 1985-89 to 998/year in
2015-20 in young adults aged <50 years (an increase of +173%),
and from 2613/year in 1985-89 to 8504/year in 2015-20 in older
adults aged 50+ years (an increase of +226%). The average annual
number of new cases increased from 1847/year in 1985-89 to
6015/year in 2015-20 in males (an increase of +226%), and from
1132/year in 1985-89 to 3487/year in 2015-20 in females (an
increase of +208%) (Table 1).

Trends in incidence by age and gender

Table 1 and Fig. 1 show the trends in the number of cases and
average annual incidence rates (AAIR per 100,000 population) of
kidney cancer by two broad age groups (0-49 and 50+ years) and
gender during the period 1985-2020. In young people aged 0-49
years, there was a steady and linear increase in incidence over this
period: the incidence rates increased by +157% in males and
+133% in females (from 1.4/100,000 in 1985-89 to 3.6/100,000 in
2015-20 in males and from 0.9/100,000 in 1985-89 to 2.1/100,000
in 2015-20 in females). The Average Annual Percentage Change
(AAPQ) in incidence rates was +5.1% in males and +4.4% in
females. Similarly, in older people aged 50+ years, the incidence
rates increased by +127% in males and +144% in females (from
24.5/100,000 in 1985-89 to 55.5/100,000 in 2015-20 in males and
from 11.9/100,000 in 1985-89 to 29.0/100,000 in 2015-20 in
females). The AAPC was +4.2% in males and +5.0% in females.
Overall (i.e. for all ages combined), the magnitude of increase was
slightly higher in males compared to females — during the study
period, the incidence rates increased by +175% (with an AAPC of
+5.7%) in males (from 8.0/100,000 in 1985-89 to 22.0/100,000 in
2015-20) and +162% (AAPC, +5.5%) in females (from 4.7/100,000
in 1985-89 to 12.3/100,000 in 2015-20). For comparison with
other European populations, Table 2 presents the trends in age-
standardised (2013 European standard population) average
annual incidence rates (per 100,000 population) by age-group
and gender during the period 1985-2020.

Trends in mortality by age and gender

For most cancers, trends in mortality reflect trends in incidence
and survival (which is the function of the stage/grade at diagnosis
and efficacy of treatment). For example, increasing mortality may
reflect increasing incidence and stable survival, and decreasing (or
stable) mortality may reflect increasing incidence and increasing
survival (due to early diagnosis, e.g. by screening, and improved
treatment). With regard to the stage at diagnosis, the large
majority (57.8%) of cases (in 2015-17) were diagnosed at an early
stage, 1 or 2 and 42.2% were diagnosed at late stage 3 or 4.
Table 3a shows the trends in age-standardised (2013 European
standard population) average annual mortality rates (per 100,000
population) of kidney cancer by gender during the period
1985-2019. In males, the mortality rates increased by +28% (from
8.2/100,000 in 1985-89 to 10.5/100,000 in 2015-19; and in females
the mortality rates increased by +31% (from 3.9/100,000 in
1985-89 to 5.1/100,000 in 2015-19). Table 3b presents trends in
age-standardised (2013 European standard population) average
annual mortality rates (per 100,000 population) of kidney cancer
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by age-group during the period 1985-2019. It appears that during
the study period there was a small decrease in mortality rates in
people aged 0-69 years, whereas there was an increase in
mortality in people aged 70+ years, which may be (in part) a
function of multi morbidity at older ages. Compared with the
substantial increase in the incidence rates of kidney cancer
(Table 1), which is the function of the aetiology of the disease, the
trends in the mortality rates imply that there has been a
substantial improvement in the survival/prognosis of kidney
cancer in England over the past four decades — most likely due
to the early diagnosis and improvements in the treatment of the
disease.

DISCUSSION

This retrospective population-based cohort study included
206,816 cases of kidney cancer diagnosed during the 36-year
period (1985-2020) and presents the most comprehensive and
up-to-date analysis of the latest trends in the incidence and
changing epidemiology of the disease by age (0-49 years and 50+
years) and gender in England (population, 56.5 million). The study
showed that overall (i.e. all ages and genders combined), there has
been a steady and substantial increase (+171%) in the incidence
of kidney cancer in England during the past four decades, which
was partly driven by the unexpected increasing incidence in
young adults aged <50 years (+155%). The highest increase was
observed in young males aged <50 years compared with young
females (+157% vs +133%). To our knowledge, this is the first
report to document the increasing incidence of early-onset kidney
cancer in young adults aged <50 years in England.

The strength of this study includes comprehensive analysis of
the national population-based cancer registration dataset includ-
ing 206,816 cases of kidney cancer, allowing the calculation of
accurate incidence rates and the trends in incidence over four
decades. While the cancer registration system in England is of a
consistently high standard with over 98% completion rates, there
is a possibility that information on a small number of cancer cases
exclusively diagnosed and treated in private hospitals may be
incomplete [15]. This is unlikely to have a material impact as over
99% of primary and secondary care activity (with regard to cancer
referral/diagnosis/treatment) in England is funded by the National
Health Service (NHS) [15]. All NHS healthcare providers are
mandated to submit cancer data to NHS Digital, and this also
includes NHS-funded activity in private hospitals. The cancer
registration system is an opt-out scheme - i.e. NHS Digital can
collect data on individuals without their consent, unless they
choose to opt-out. This is also unlikely to have a material impact,
as the rate of opt-out is <1/10,000 people [15]. There is also the
possibility of overdiagnosis of kidney cancer (i.e., the detection
and treatment of conditions that would not ultimately affect an
individual’s health), particularly in cases of small renal masses and/
or small renal cell carcinomas that may be indolent [16]. This has
been suggested to be due to widespread use of cross-sectional
imaging performed especially in elderly and/or comorbid patients
(e.g., with hypertension, diabetes, etc.) [17]. It is noteworthy that
our study is based on patients diagnosed with malignant kidney
cancer on the basis of histology of the primary tumour (69.0%),
clinical investigations (25.2%), and histology of metastasis (4.0%).

Our finding of the overall increasing incidence of kidney cancer
in England during the past four decades is consistent with reports
of increasing incidence in many countries in Europe, North
America and Oceania [5, 18, 19]. For example, in the USA, the
overall incidence rate of kidney cancer increased from 9.0/100,000
in 1985 to 16.1/100,000 in 2020 (an increase of +79%) [20]. Our
finding of substantially increasing incidence of early-onset kidney
cancer in young adults aged <50 years is in analogy with recent
reports in the literature and commentaries and reviews in online/
print media regarding the increasing incidence of early-onset
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Number of cases and trends in average annual incidence rates (per 100,000 population) of kidney cancer (ICD-10 code, C64) by age-group and gender in England, 1985-2020.

Table 1.
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“Total number of cases (n = 206,816) diagnosed during the 36-year study period, 1985-2020.

“AAPC, Average Annual Percent Change in incidence rates (i.e. year-on-year increase in incidence rates) during the 36-year study period.

bPercentage change in the average annual incidence rates from the first (1985-89) to the last time period (2015-20).
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Trends in average annual incidence rates (per 100,000 population) of kidney cancer by age-group and gender in England,

1985-2020. a Age 0-49 years, b Age 50+ years, ¢ Both genders combined, d All ages combined.

Table 2.
by age-group and gender in England, 1985-2020.

1985-89 1990-94 1995-99 2000-04
Rate Rate Rate Rate
Male (years)
0-49 0.85 1.04 1.10 1.22
50+ 9.56 11.54 12.36 13.69
Female (years)
0-49 0.55 0.67 0.67 0.79
50+ 4.64 5.66 6.28 7.10
Both genders combined (years)
0-49 0.67 0.85 0.85 0.98
50+ 6.83 8.31 9.05 10.14

Trends in age-standardised (2013 European standard population) average annual incidence rates (per 100,000 population) of kidney cancer

2005-09 2010-14 2015-20 % change in incidence rates®
Rate Rate Rate
1.46 1.95 2.20 +159%
16.54 20.12 21.65 +127%
0.92 1.16 1.28 +133%
8.81 11.00 11.31 +144%
1.16 1.53 1.71 +155%
12.40 15.29 16.22 +138%

®Percentage change in the age-standardised average annual incidence rates from the first (1985-89) to the last time period (2015-20).

cancers (often defined as cancers diagnosed in adults <50 years of
age) including, cancers of the breast, colon, oesophagus, kidney,
liver, and pancreas in several (particularly high-income) countries.
These reports have highlighted that the incidence of early-onset

cancers has dramatically increased around the world, with the rise
beginning around 1990 [2, 21, 22]. This has been attributed to a
birth cohort effect - for example, people born in the 1960s and
1970s experienced a higher risk of cancer before they reached
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Table 3.

a Trends in age-standardised (2013 European standard population) average annual mortality rates (per 100,000 population) of kidney

cancer by gender in UK, 1985-2019. b Trends in age-standardised (2013 European standard population) average annual mortality rates (per 100,000

population) of kidney cancer by age-group in UK, 1985-2019.

1985-89 1990-94 1995-99 2000-04
a
Male 8.2 9.0 9.1 9.7
Female 3.9 42 44 4.6
Age-group (years) 1985-89 1990-94 1995-99 2000-04
b
0-24 0.1 0.1 0.1 0.1
25-49 1.0 1.1 1.0 0.9
50-59 6.7 6.7 6.3 6.0
60-69 13.2 14.4 14.4 14.1
70-79 19.8 215 23.0 249
80+ 21.8 25.8 27.6 34.2

Source: Cancer Research UK.

2005-09 2010-14 2015-19 % change in mortality rates®
10.2 10.5 10.5 +28%
4.9 5.1 5.1 +31%
2005-09 2010-14 2015-19 % change in mortality rates®
0.1 0.1 0.1 0%
0.8 0.8 0.7 —30%
5.8 53 4.9 —27%
13.7 13.1 13.0 —2%
27.2 27.0 26.6 +34%
413 49.7 53.2 +144%

?Percentage change in the age-standardised average annual mortality rates from the first (1985-89) to the last time period (2015-19).

50 years of age than those born in the 1950s, and it has been
predicted that this risk will continue to rise in successive
generations [2].

Cancer incidence rate measures the rapidity (or ‘speed’) of the
occurrence of new cases of cancer in the population within a
specified time period. Increase in the incidence of a particular
cancer (e.g., kidney cancer) in a population can be due to a variety
of factors, which may include: in-migration of susceptible people,
a change in diagnostic criteria, improved surveillance/case
ascertainment, introduction of a new screening/diagnostic test,
introduction of new, or changes in exposure to existing
aetiological agent(s). In addition, as the incidence (i.e., risk) of
most cancers in adults increases exponentially with age, there
would be some expected increase in cancer incidence in older
adults (i.e, aged 50+ vyears), as a function of the ageing
population/increasing life expectancy. In our study, we not only
observed increasing incidence of kidney cancer in older adults
aged 50+ years, but also a substantial and unexpected increase in
the incidence of early-onset kidney cancer in people aged <50
years. In a recent report, it was determined that the global
incidence of early-onset cancer increased by 79% between 1990
and 2019 [23]. Possible risk factors for early-onset cancers being
explored include early life and young adulthood exposures, air
pollution, dietary factors, gut microbiome, physical inactivity,
obesity, tobacco use and alcohol consumption [2, 23]. Considering
cancer is a multifactorial disease, it has been suggested that since
the middle of the last century, substantial multigenerational
changes in the exposures have occurred, including changes in
diet, lifestyle, obesity, environment and the microbiome, all of
which might interact with genomic and/or genetic susceptibilities
to increase the risk of early-onset cancer [2, 23].

It has been estimated that 34% of all kidney cancers in the UK
are attributable to potentially modifiable (i.e. preventable) risk
factors [7, 14]. Among these, obesity is considered to be the
strongest risk factor for kidney cancer - accounting for 24% of all
cases. In a population-based cohort study including 1.1 million
adolescent males, a BMI during adolescence of >27.5 kg/m?
(relative to <22.5kg/m?) was significantly associated with an
increased risk of kidney cancer (at a mean of 44 years of age at
diagnosis) [24]. The study concluded that preventing childhood
obesity is important to decreasing the burden of kidney cancer in
young adults. In an umbrella review of systematic reviews and
meta-analyses, obesity was strongly associated with an increased
risk of kidney cancer in both males and females — a 5-unit increase
in BMI increased the risk by 24% in males and 33% in females [25].
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Several mechanisms and exposures have been suggested to
explain this strong association with obesity — including elevated
insulin levels, a greater concentration of growth factors in adipose
tissue, hypertension, cholesterol metabolism abnormalities,
immune malfunction, higher oestrogen levels and increasing
availability/consumption of ultra-processed foods [26]. In a recent
study from the UK, ultra-proceeded foods accounted for almost
66% of adolescents’ daily caloric intake [27]. Positive association
between ultra-processed foods and excess body weight was also
demonstrated in a meta-analysis of observational studies [28].
There has been an enormous increase in the consumption of ultra-
processed foods over the past four decades, driven by advance-
ment in food technology/production, aggressive marketing by the
food industry, globalization/urbanization, and changes in con-
sumer dietary habits and lifestyles — ultra-processed foods have
replaced unprocessed foods and traditional cooking in many
countries, and now account for about half of the estimated total
calories intake in most high- and middle-income countries, with
children consuming more ultra-processed foods than older
generations. This shift towards increased consumption of ultra-
processed foods is consistent with increasing prevalence of
obesity/overweight and other nutrition-related diseases [29].
Over the past four decades, there has been a steady and
significant increase in the prevalence of overweight (BMI,
25-<30 kg/m? and obesity (BMI, =230 kg/m?) in England - the
prevalence of obesity in adult males and females aged 16+ years
increased from about 6 and 9% in the early 1980s to 27 and 29%
in 2019, respectively [30-33] (Fig. 2). During the same period, the
prevalence of severe obesity (BMI, 240 kg/m?) increased 7-fold in
males and 3-fold in females [30]. In the recent (2021) Health
Survey for England, males were more likely to be either
overweight or obese (69%) compared with females (59%) [33].
Similarly, in children aged 0-15 years, the prevalence of childhood
overweight/obesity increased from 26% in 1995 to 32% in 2019
[34]. In a recent blog from the UK Department of Health and Social
Care, it was reported that obesity costs the National Health Service
(NHS) around £6.5 billion a year and is the second biggest
preventable cause of cancer after tobacco consumption
(healthmedia.blog.gov.uk/2023/06/07/). It is noteworthy that our
finding of the increasing trend in the incidence of kidney cancer
over the past four decades parallels the increasing trend in the
prevalence of overweight/obesity in England [Figs. 1 and 2].
Tobacco smoking is considered to be the second most
important modifiable risk factor for kidney cancer - accounting
for 13% of all cases [14, 35]. In parallel with the significant increase
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Fig.2 Trends in the prevalence (%) of obesity (three-year rolling averages) in adults aged 16+ years in England, 1993-2019 (Source: Office for

Health Improvement and Disparities, OHID).

in the prevalence of obesity over the past four decades, the
prevalence of smoking has steadily declined in England - the
prevalence of smoking in adult males and females aged 18+ years
declined from about 35 and 31% in the mid-1980s to 14 and 11%
in 2022, respectively [36, 37]. Among the current smokers, the
median number of cigarettes smoked per day also declined during
this period [36, 37].

Amongst the other factors associated with an increased risk of
kidney cancer, the prevalence of doctor-diagnosed hypertension
in adults has been fairly stable (and similar for males and
females) in England over the past four decades (around 25-30%)
[37]. A recent systematic review of modifiable risk factors
associated with the incidence of kidney cancer, categorized
obesity and hypertension as overwhelmingly harmful, smoking
as harmful, diabetes as detrimental, diet (including red and
processed meats) as indeterminate, and physical activity as
beneficial [38]. In a recent cohort study of more than 1.6 million
patients with type 2 diabetes, who had no prior diagnosis of 13
obesity-associated cancers, patients treated with the glucagon-
like peptide receptor agonist (GLP-1RA) class of pharmaceuticals
vs insulin had a significant risk reduction in 10 of the 13 obesity-
associated cancers, which also included kidney cancer [39]. The
authors concluded that their findings provided preliminary
evidence of the potential benefit of GLP-1RAs for cancer
prevention in high-risk groups and supported further preclinical
and clinical studies for the prevention of certain obesity-
associated cancers [39].

CONCLUSIONS AND CLINICAL AND PUBLIC HEALTH POLICY
IMPLICATIONS

In  conclusion, this comprehensive and most up-to-date
population-based cohort study of the age- and gender-specific
trends in the incidence of kidney cancer (or renal cell carcinoma)
in England showed that overall (i.e. all ages combined) there has
been a substantial increase (+171%) in the incidence of the
disease in both genders during the past four decades — which was
partly driven by the largest and unexpected increase in the
incidence of early-onset kidney cancer in young adults aged <50
years (+155%), with an annual year-on-year increase in incidence
of +5.0% during the period 1985-2020. This increase was steepest
in young males (+157%) compared with young females (+133%).
Considering the trends in the prevalence of the three most
important modifiable risk factors for kidney cancer (i.e. obesity,
smoking and hypertension) over the past four decades, it appears
that some of this increase in the incidence of kidney cancer is in

analogy with the increasing prevalence of obesity in England
during this period. Nevertheless, other causes (or reasons) driving
this substantial and unexpected increase in the incidence of early-
onset kidney cancer in young people remain elusive and need
further investigation.

Considering that 34% of all kidney cancer cases are attributable
to modifiable risk factors and are therefore potentially preventable
(i.e. 4,692 of the 13,800 cases/year), this study has quantified the
potential benefits of effective and sustained primary and
secondary prevention efforts at the individual and population
level to substantially reduce the burden of the disease (in the
population and health services). These efforts may include
maintaining a healthy weight (through a balanced diet and
regular physical activity), combating factors that promote obesity
in childhood/adolescence, better management of obesity (with
lifestyle modifications and use of new medications such as GLP-1
receptor agonists), smoking cessation and monitoring and control
of blood pressure (with diet, exercise and medication).

DATA AVAILABILITY
Data used in the study are available from the Office for National Statistics and NHS
Digital.
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