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BACKGROUND: We investigated the application of years of life lost (YLL) in routine cancer statistics using cancer mortality data
from 1988 to 2017.

METHODS: Cancer mortality data for 17 cancers and all cancers in the UK from 1988 to 2017 were provided by the UK Association
of Cancer Registries by sex, 5-year age group, and year. YLL, age-standardised YLL rate (ASYR) and age-standardised mortality rate
(ASMR) were estimated.

RESULTS: The annual average YLL due to cancer, in the time periods 1988-1992 and 2013-2017, were about 2.2 and 2.3 million
years, corresponding to 4510 and 3823 ASYR per 100,000 years, respectively. During 2013-2017, the largest number of YLL occurred
in lung, bowel and breast cancer. YLL by age groups for all cancers showed a peak between 60-64 and 75-79. The relative
contributions to incidence, mortality, and YLL differ between cancers. For instance, pancreas (in women and men) made up a
smaller proportion of incidence (3%) but bigger proportion of mortality (6 and 5%) and YLL (5 and 6%), whereas prostate cancer
(26% of incidence) contributed 13% mortality and 9% YLL.

CONCLUSION: YLL is a useful measure of the impact different cancers have on society and puts a higher weight on cancer deaths

in younger individuals.

British Journal of Cancer; https://doi.org/10.1038/s41416-023-02422-8

INTRODUCTION
Cancer is the leading cause of death worldwide [1], and in the
United Kingdom, there were ~275 cancer deaths per 100,000 per
year on average between 2013 and 2017 [2]. National cancer
statistics provide summary statistics on society’s burden of cancer
using the number of cancer deaths, as well as crude and age-
standardised cancer incidence and mortality rates [3]. However,
some cancer sites can have more impact on younger people than
on older people [4]. Even though incidence rates for all cancers
combined were highest in people aged 85-89 years of age in the
UK, adults aged 50-74 accounted for more than half of all new
cancer cases in 2016-2018 [5]. Therefore, the number of years of
life lost (YLL) is an additional useful summary statistic, which
weighs the number of deaths at a given age group by its life
expectancy. It essentially gives a greater weight to deaths at a
younger age and a lower weight to deaths in older age [6].
Understanding the burden cancer places on society is important
when planning services and interventions and can help determine
where resources should be focused for possible new screening
programmes, research programmes and where public health
interventions can do the most [7].

YLL can be estimated using different methodological
approaches [8]. Even though these methods share similar
concepts, the total number of YLL estimated varies according to

the technique used. The most commonly used methods are, firstly,
the use of life tables, where the YLL are calculated from the
number of deaths multiplied by the UK life expectancy at the age
at which deaths occurs [9]. Secondly, the years of potential/
premature life lost (YPLL) approach use a selected cut-off, e.g., age
65 or 75, giving more weight to deaths occurring at younger ages
[8]. Thirdly, the Global Burden of Disease (GBD) approach, which
calculates YLLs using a complex modelling approach, where a
standard age-specific GBD life expectancy is applied to modelled
mortality [10]. Two studies have so far estimated the YLL to cancer
in the UK. Firstly, the GBD published a global study on cancer
incidence, mortality and YLL from 2010 to 2019 in 2021, however,
this study uses modelled mortality data for the UK and not
mortality data based on death certificates collated by cancer
registries. Burnet and colleagues estimated YLL for 17 cancers
using the life table method, however, only on data from the East
Anglian Cancer Registry for the 5-year time period 1990-1994 [11].

The overall aim of this paper is to investigate the application of
YLL as an indicator of cancer death and whether YLL should be
used in standard cancer research reports and publications, as are,
for example, produced by Cancer Research UK or cancer registries.
We have used population cancer mortality data obtained from
cancer registries to estimate YLL, age-standardised YLL rate
(ASYR), average YLL per cancer case and age-standardised
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rate (ASYR). Statistically significant reductions were observed for both ASMR and ASYR with annual changes of —0.0493 (95% —0.0524 to
—0.0462) and -0.3060 (95% Cl —0.0360 to —0.0253) between the six time periods, respectively.

mortality rate (ASMR) for 17 different cancers, and all cancers (C00-
C97) combined in the UK for the period 1988-2017. We analysed
data covering 30 years allowing an in depth discussion of how
intervention strategies and new treatments impacted YLL. We
chose to use the life table methodology, where we applied the
residual life expectancy at each age, because it does not use a
fixed upper age of death and therefore allows comparisons of YLL
for different age groups. These 17 cancers were chosen as they
were the most common cancers in the UK at the start of the study,
and Cancer Research UK presented their standard cancer statistics
routinely about these cancers.

METHODS

Data sources

Cancer mortality data for 17 cancers (individual sites or localisation groups,
defined by ICD-10 codes), and all cancers combined (C00-C97) in terms of
the number of deaths in the UK (England, Scotland, Wales and Northern
Ireland) for 1988-2017 were provided by the Office for National Statistics,
the Information Service Division (ISD) Scotland and the Northern Ireland
Cancer Registry by sex, 5-year age group (0-4, 5-9, 10-14,..., 85-89, 90+),
and year of death. Life expectancy data and population data were
downloaded from the Office for National Statistics by single year of age
[12]. The UK life tables are calculated based on population estimates and
births and deaths for a period of three consecutive years and go up to age
100 [13].

The life expectancy data was averaged to form average life expectancy
for 5-year age groups, and population data was summed to form 5-year
age groups. The average life expectancy was calculated for six non-
overlapping (i.e., not rolling) 5-year periods: from 1988-1992 to 2013-2017.
Cancer mortality data and population data were calculated and included in
the statistical analysis for these six 5-year periods.

Statistical analysis
All statistical analyses were based on the annual average of the 5-year
period data (e.g., 1988-1992) for all persons. However, for C50 breast, C53

cervix, C56-C57.4 ovary, and C54-C55 uterus female cancer mortality and
population data were used; and for C61 prostate male cancer mortality and
population data were used.

The number of YLL caused by a cancer site C, in a population of sex S,
age A and period P, was computed as described by The Global Health
Observatory [9]

YlLcsap = Ncsapx LEsap

where N¢sap is the number of deaths due to a cancer site C, in a
population of sex S, age A and period P, x is the multiplication symbol;
and LEs 4 p is the expected life expectancy for sex S, age A and period P.

Furthermore, an ASYR due to cancer site C, in a population of sex S, age
A and period P, was calculated as the following [14]

Yllcsap
ASYRC,S.A_p = ———=x 100,000 | x W(A)
' ; POPS,A,P

where the Greek capital sigma (3 ") stands for “sum”, CYRc s 4 is the crude
YLL rate due to a cancer site C, sex S and age A, and period P, which was
estimated as

Pops 4 p is the population size at sex S and age A, and period P; and W/(A)
is the standard population weight at age A [6].

The crude mortality rate was computed similarly by dividing the cancer
deaths occurring during a given time period by the size of the population
among which the deaths occurred multiplied by 100,000 persons. The
ASMR was computed as the weighted average of the age-specific mortality
rates per 100,000 persons [15] using the European 2013 reference
population [16]. The percentage change of ASYR and ASMR between the
two periods 1988-1992 and 2013-2017 were calculated for 17 cancer sites.
The average years of life lost (AYLL) per death for that cause was computed
by dividing total YLL by the total number of deaths for each cancer site
[171.

The annual change in ASYR and ASMR over time between the six time
periods (using data in Fig. 1 and Table 1) was estimated by performing a
generalised linear model with quasi-Poisson link function [18] and ASYR
and ASMR as outcome variables. The independent variable was the period
variable assuming linearity between the period and observed rates, which
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is the same as considering a constant change in the rates overtime periods.
This is a major assumption, but it is generally accepted for this type of data
analysis.

Statistical analyses were performed in R version 4.1.0 [19].

RESULTS

Table 1 illustrates the estimated annual average YLL and the total
observed number of cancer deaths for 17 cancer sites and for all
cancers combined (C00-C97) from 1988 to 2017. The cancer sites
are sorted by the estimated annual average YLL in 2013-2017. In
2013-2017, six cancer types each caused over 100,000 YLL. The
annual average YLL due to lung cancer is 500,609 years, bowel
cancer—213,535 years, breast cancer— 195,636 years, pancreatic
—126,851 years, oesophageal—114,249 years, and prostate—
103,727 years. Supplementary Table 1 furthermore shows average
YLL and observed cancer deaths by sex for all cancers and for 51
different cancer sites. For men, the highest average YLL was due
to lung cancer—256,985 years, bowel—114,555 years and
prostrate—103,732 years, whereas for women, the highest YLL
were due to lung, breast and bowel cancer, with 240,750, 195,667
and 97,151 years, respectively. In 2013-2017, the total number of
YLL from all cancers combined (C00-C97) was 2,308,277 years
(Table 1). The observed total number of YLL is higher in pancreatic
and oesophageal cancer than in prostate cancer, although the
total number of deaths is higher in prostate cancer. However, this
difference seen between YLL and number of deaths is not
observed when comparing age-standardised rates. The ASYR (per
100,000 persons) and the ASMR (per 100,000 persons) for 17
cancer sites and all cancers (C00-C97) are shown in Table 2. In
addition, Supplementary Table 2 presents ASYR and ASMR by sex
for all cancers and a total of 51 cancer sites. The observed ASYR
(per 100,000 persons), in the period 2013-2017, was for lung—837
years, breast—612 years, prostate—396 years, bowel—354 years,
ovary—216 years and pancreas—211 vyears, respectively. The
estimated ASYR (per 100,000) for all cancers combined (C00-C97)
for the time period 2013-2017 was 3823 for all individuals, 4084
for men and 3601 for women (Table 2). Over two million YLL were
observed for all cancers combined (C00-C97) in each of the time
periods 1988-1992, to 2013-2017 (Fig. 1). The number of YLL
decreased for the first two time periods before increasing to its
highest level of 2.3 million years in 2013-2017 (Fig. 1) and the
same trend was seen in YLL (results not shown). The ASYR and the
ASMR for all cancers showed significant steady decreases over this
time period (Fig. 1 and Supplementary Table 3). Over the entire
time period, the ASYRs and ASMRs decreased significantly for the
majority of cancers, with the biggest annual decreases occurring
for cervix, stomach and breast. The ASYRs and ASMRs for
pancreas, oesophagus, liver and melanoma skin cancers, on the
other hand, increased significantly.

Figure 2 is a plot of age groups versus YLL for all cancers and six
cancer sites between the time periods 1988-1992 and 2013-2017,
where differences in age distribution of YLL are shown. Graphs for
the other 10 cancers can be found in Supplementary Fig. 1. The
number of YLL from all cancers (Fig. 2) are higher in the older age
groups, between 60-64 and 75-79. Similar patterns were
observed for leukaemia, myeloma, and kidney. However, for
leukaemia the number of YLL are also higher in the age group <50
years as compared to other cancer sites. For breast cancer on the
other hand, the number of YLL increased already from age 40,
however, the number of YLL fell over the whole time period with
clear reductions between 1988-1992 and 2013-2017. Figure 2
shows the number of YLL from cervical cancer, where the number
of YLL fell over this time period with greater reductions in the
older age groups (65-79). Only the 90+ and the under 30 age
group showed no reduction in number of deaths. Furthermore,
cervical cancer has the highest number of cases in younger age
groups (over 60% of cancer cases occurring before age 69

compared to less than 40% for all other cancer types described
here)).

Figure 3 shows AYLL of cancer estimated per death over the six
time periods. In year 2013-2017, cancers of the cervix, breast,
melanoma skin cancer, and ovary were most affected with AYLL
252, 172, 17.0, and 16.6 years, respectively, while prostate,
bladder, myeloma, bowel, stomach cancer and non-Hodgkin
lymphoma had AYLL of 9.1, 10.7, 12.4, 13.2, 13.6 and 13.6 years
correspondingly. All remaining AYLL of >14 years. Estimating AYLL
for men and women separately (Supplementary Table 4) identified
the highest AYLL for testicular cancer in men (33 years) and
cervical cancer in women (22-25 years) in addition to breast
cancer in women (17 years) and melanoma skin cancer in both
genders (16-20 years).

Supplementary Fig. 2 shows that, in general, there is good
agreement in direction and magnitude of change in the annual
average percentage change between YLL and deaths and
between ASRM and ASYR, though with some exceptions. These
differ primarily for prostate, bladder, non-Hodgkin lymphoma,
myeloma and leukaemia, which are all cancer types that have
shifted into older age groups and/or increased over time. The
contributions of the most common cancers, lung, bowel, breast,
prostate, oesophagus, pancreas and melanoma skin cancer to
incidence, mortality and YLL are illustrated in Fig. 4. This shows
that some cancers, for example, pancreas in women and men,
make up a smaller proportion of cancer incidence (3%) but bigger
proportion of mortality (6 and 5%) and YLL (5 and 6%). For other
cancers, a large proportion of the incidence, for example, 26% for
prostate cancer, results in a lower proportion of mortality (13%)
and even lower YLL (9%).

DISCUSSION

Summary of findings

This study reported two measures of mortality and YLL for 17 cancer
sites from 1988 to 2017 based on population data obtained directly
from UK cancer registries. On average, over 2 million years of life
were lost to all cancers combined every year from 1988 to 2017.
During the time period 2013-2017, the largest number of YLL
occurred in lung, bowel and breast cancer, both crude and as age-
standardised rates. A steady decline in age-standardised YLL and
mortality rates was observed for the entire time period. Calculating
YLL using this life table methodology allowed comparisons of YLL by
age groups over time. YLL by age for all cancers showed a peak
between 60-64 and 75-79. For cervical cancer, on the other hand,
we observed two peaks in 1988-1992, one around 30 to 40 and a
second one 65-69 years, with the second peak disappearing over
time. Furthermore, we observed that AYLL per death increased for
some cancers, for example, cervix, and decreased for others, like
melanoma skin cancer and leukaemia. Comparing incidence,
mortality and YLL in 2013-2017 we observed that some cancers,
like prostate, which made up a large proportion of cancer incidence,
made up a smaller proportion of mortality and YLL. For other
cancers, like pancreas and oesophagus, the proportion of YLL was
slightly higher than the proportion of mortality in men.

Interpretation and significance
The varying trends observed for number of deaths and YLL, i.e,
the dip observed at 1998-2002, compared to ASMR and ASYR for
the time periods 1988-1992 to 2013-2017 can be explained by an
increase in population size due to births, migration and increases
in life expectancies resulting in more individuals at older ages [20].
Once the increase in population size, especially at older age
groups, is taken into account by age standardisation, a continuous
decrease in mortality and YLL becomes apparent.

The differences observed in YLL over time for different cancers
overall and for different age groups reflect changes in incidence and
mortality rates mostly due to cancer screening and/or new and
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Fig. 2 YLL by age (at death) group from 1988-1992 to 2013-2017. Graphs for all cancers, breast cancer, cervical cancer, kidney cancer,

myeloma, leukaemia are included.

more effective treatments. For all cancers combined, first a reduction
was observed after 1988-1992, however, in 2013-2017 this curve
had again returned to the same height. Looking at individual
cancers, the biggest changes in YLL by age over the time period
1988 to 2017 were observed for leukaemia, cervical and breast
cancer. Even though leukaemia age-standardised incidence rates
have increased by around 13% since the early 1990s mortality rates
have decreased overall by 12% in females and remained stable in
males from the 1970s to 2017-2019. The majority of this mortality
reduction was observed at younger ages with a 76% decrease in
0-24ss, 64% in 25-49 s and 55% in 50-59 s [21]. This can be mostly
explained by improvements in management, with childhood acute
lymphoblastic leukaemia survival rates, for example, now lying
around 90% in high-income countries [22]. The impact of this

mortality reduction was strongest up to age 25, where YLLs roughly
halved. This furthermore resulted in an overall reduction of AYLL
from around 17 to around 14. As YLL is most affected by changes in
mortality at younger ages and for leukaemia the strongest reduction
in mortality was observed in the youngest age group; this explains
the strong reduction in YLLs observed here.

For cervical cancer an increase in AYLL was observed over time,
however, when looking at YLL by age, in 1988-1992, two peaks
were observed, one around 40 years of age and one around 70.
The National Health Service (NHS) Cervical Screening Programme
was introduced in the UK in 1988 and it was estimated that since
then 48% of expected cancers had been prevented with a
stronger protective effect at ages from 35 years onwards [23].
Furthermore, Landy et al. showed, using data on 80% of cervical
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Fig. 3 Average YLL of cancer per death for these causes estimated for six time periods. The average YLL was computed by dividing the
total YLL by the total mortality, e.g., the average YLL from the lung cancer (C33-C34) at year 2013-2017 was computed as the following:

500608.86/35485 = 14.10762 (see Table 1).

cancer diagnoses in England over 25 years, that the efficacy of
screening in preventing cervical cancer mortality (inferred from
stage-specific incidence) is much greater at older than at younger
ages [24]. In addition, this study estimated that cervical screening
prevented 70% of cervical cancer deaths in all ages. This explains
both the overall reduction in YLL for all age groups and the
stronger reduction of the YLL peak around 70 years. As AYLL
estimates the average years one person would have lived had
they not died of cancer, the overall increase in AYLL for cervical
cancer can also be explained by the higher impact of cervical
screening at higher ages. This substantial reduction in cervical
cancer deaths at older ages resulted in an increase of the
proportion of cancer deaths at younger ages, which in turn led to
an increase in AYLL per death from cervical cancer.

For breast cancer, a very slight increase in AYLL with an overall
decrease in YLL was observed. The National Health Service Breast
Screening Programme (NHSBSP), which invites women for a
3-yearly mammogram from age 50, was also launched in the UK in
1988. Since then the YLL by age peak has reduced in size and has
narrowed from a broad peak from age 40-80 in 1988-1992 to a
narrower double peak around 50 and 70 years of age. The
reduction in size is most likely due to the NHSBSP, which has been
found to cause a reduction in mortality and improvements to
treatments. The size of mortality reduction is still under debate,
however, an extensive review of all breast cancer screening
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randomised controlled trial estimated it around 20 and a recent
case-control study of breast screening in England at 38% [25, 26].
With breast screening starting at 50 the peak of YLL around 50 is
probably due to a combination of symptomatic cancers diagnosed
before women entered the NHSBSP and aggressive cancers
diagnosed in the first round of breast screening. The shift to a
peak at an earlier age again explains the slight increase in AYLL,
similarly but not as dramatically as for cervical cancer. An increase
in AYLL could therefore be caused by an increase in the
proportion of deaths to a younger age, however, an increase in
life expectance can also contribute. In addition, new treatments,
for example endocrine therapies, also started to become used as
gold standard in the 1980s and further improved survival [27]. This
will have contributed to the overall reduction in YLL between
1988-1992 and 2013-2017.

The NHS bowel screening programme offering guaiac faecal
occult blood test started in 2006. A recent population-based study
found a reduction in odds of Duke Stage D colorectal cancer,
however, it is too early to observe its impact on mortality [28]. As
bowel cancer incidence has remained stable since 1993 [29] it is
therefore likely that the reduction in ASMR and ASYR from
1988-1992 until 2013-2017 is predominantly due to improve-
ments in treatments/management.

In 2013-2017, in the UK, the cancers with the highest incidence
were breast, prostate, lung and bowel cancer (Fig. 4). These
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Fig. 4 Pie charts of cancer incidence, mortality and years of life lost for females and males for 2013-2017. Only the seven most common
cancers (bowel, breast, lung, melanoma skin cancer, oesophagus, pancreas, prostate) are included, and the remaining cancers are combined to

‘Others excluding C44.

cancers combined accounted for over half of all new cancer cases
(53%) in 2016-2018 [30]. Comparatively, the cancers with the
highest YLL were lung in both sexes, followed by breast and bowel
in women, and bowel and prostate in men. Even though prostate
cancer had the highest incidence and second-highest mortality in
men, it only resulted in the third highest number of YLL, whereas
lung and bowel cancer resulted in higher YLL. This is because the
number of deaths occurring in bowel and lung cancer are higher
in younger age groups compared with the same age groups in
prostate cancer [31, 32]. In addition, more prostate cancer deaths
occur in older age groups, where life expectancy is lower than
compared with younger age groups. For women, breast cancer,
which has the highest incidence, resulted both in the second-
highest mortality and YLL groups.

This comparison provides helpful insights when determining the
most useful measures for resource allocation. Using these three
measures researchers, policymakers and funders can obtain a more
complete picture of the impact different cancers have on society.
These metrics can furthermore be used to better understand the
impact different cancer prevention strategies have had over time.
Cancer incidence is a particularly good measure to investigate the

impact of changes in risk factors prevalence and impact of primary
cancer prevention strategies, like smoking legislation. Mortality is a
useful measure to observe the long-term impact of early cancer
detection interventions and monitoring effectiveness of different
cancer screening programmes as well as the success of treatments.
However, it can take a long time to observe the impact of new
screening programmes. Furthermore, changes in mortality also
reflect improvements in treatment and it is not possible to
distinguish between the impact of prevention resulting in earlier
diagnosis and improvements to treatments. Mortality, unless
presented for specific ages, does not take the age at deaths into
consideration. In contrast, age at diagnosis included in YLL
calculations. It is therefore useful to estimate the impact of different
cancers on society or, if looking at AYLL, those dying from cancer.
YLL puts a higher weight on cancer deaths in younger individuals,
which have a higher impact on society. For example, a young
woman dying of cervical cancer might leave behind a young family
and therefore representing a higher societal burden. However, as
pointed out by one member of the KCL Cancer Prevention public
and patient involvement (PPI) group, this has the risk of resulting in
ageism, where society values individuals over 70 less. This individual
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questioned the moral justification of prioritising young with
children over older individuals. Other members of the group
disagreed with this assessment. When using these measures to
make the most relevant decisions for resource allocations, all three
measures should be taken into account and ethical decisions
regarding the above-mentioned moral issues should be made on a
case-by-case basis.

Relation to other work in the area
Even though the Office of National Statistics in the United Kingdom
published age-standardised mortality rates and years of life lost for
causes considered avoidable, amenable and preventable for England
and Wales for 2018-2020 [33], they only looked at all cancers
combined and for ages 1-74 years combined. Using data from the
East Anglian Cancer Registry Burnet and colleagues observed lung,
breast and bowel cancer to have the highest YLL, followed by
stomach, prostate and ovary in 1990-1994 [11]. Similarly, we also
found the first five cancers to have the highest YLL in the time period
1988-1992, however, we estimated the YLL for ovarian cancer to be
less than for the pancreas and oesophagus. These differences might
be due to comparing a single area in England with the whole of the
UK. This decrease in YLL from stomach cancer is most likely due to a
large reduction in incidence due to a combination of reduction in
smoking and H. pylori infections [34]. Two recent studies analysing
PYLL due to cancer in the United States in 2017 and YLL in Norway in
2012 also found that the largest numbers of PYLL and YLL occurred
from lung and bronchus, colorectum and breast followed by
pancreatic cancer [17, 35], same as we presented here. However,
some differences in the highest AYLL were observed. Of the 17
cancers analysed in the UK for 2013-2017 the highest AYLL were
observed for the cervix, ovary, melanoma skin cancer, leukaemia and
breast, whereas in the US, amongst the same cancers we analysed
cancers of the cervix and leukaemia were found to have highest AYLL.
As the US study estimated PYLL before age 75, it is not possible to
directly compare PYLL and YLL values. The Norway study on the other
hand observed very similar AYLL, with cervix being the highest about
20 followed by melanoma, ovarian and breast cancer. Only leukaemia
was estimated lower as the cancer with the 10th highest AYLL. This
might be due to changes in treatments between Norway and the UK.
The global burden of disease (GBD) study estimated YLL for 29
cancers for every country worldwide from 2010 to 2019, including
for the UK [10]. Comparing their mortality and YLL data, which is
freely available online [36], for the time period 2013 to 2017 for
several cancers, GBD consistently estimate much higher number
of deaths and YLL than we do. For example, for breast cancer, the
GBD number of deaths and YLL for 2017 were 14,640 and 293,627,
respectively, compared to 11,435 deaths and 196,885 YLL for
2013-2017 in our study. Similarly, the GBD number of colorectal
cancer deaths and YLL for 2017 were 22,815 and 385,195
compared to 16,133 and 213,535 for 2013-2017 in our study.
The GBD Cancer Collaboration used a series of models to estimate
mortality. By contrast, the mortality data we use was obtained
directly from the four cancer registries in the UK and reflect actual
numbers of death certificates with cause of death recorded as
cancer. It could be argued that excess deaths in cancer patients
better reflects the true mortality from cancer than using cause of
death [37], but the difference in resulting mortality in the UK are
likely to be small as the ONS uses strict selection rules to code
cause of death as precisely as possible. Thus, it seems that the
GBD models substantially overestimate mortality and therefore
cannot be relied upon for YLL. The GBD Cancer Collaboration also
used a different methodology to calculate YLL. They calculate YLL
by subtracting the age at death from the longest possible life
expectancy ignoring cancer deaths after that age [8]. By contrast,
we estimate the residual life expectancy at the time of each cancer
death following the definition of the World Health Organisation
[9]. In addition, they used standard GBD life expectancy tables,
whereas we used UK-specific life tables calculated by the ONS in.
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Strength and limitations

The present study uses population-based data on all registered
cancer deaths for all four countries in the UK to estimate YLL to cancer
covering a 30-year time period from 1988 to 2017. We not only
analysed 17 different cancers in detail but also estimated YLL and
mortality for these cancer sites by sex and for different age groups. As
this study has included data from 1988 to 2017, it is possible to
observe trends during a time period that saw the introduction of all
NHS cancer screening programmes, changes to cancer treatments
and changes to some cancer risk and protective factors. We use a
simple methodology that could be easily replicated by cancer
registries or charities that have direct access to mortality data.

This study has two potential limitations though. Firstly, as life
expectancy calculations include deaths due to cancer, it is not
possible to estimate the true YLL due to cancer using the
methodology used here. However, the aim of this study was to
provide an extensive analysis of YLL for the most common cancers
over a time span of 30 years using the most up-to-date data for
the whole of the UK for researchers, policymakers and other
stakeholders to use. As the same methodology was used
throughout this study and other published studies, it is possible
to carry out comparisons. Furthermore, we are planning to
address the issue of true YLL using more complex statistical
methodology in a future study. Secondly, using data from the
ONS, Northern Ireland Cancer Registry and ISD Scotland, data
quality could impact study findings. For example, in a small
number of cases, cause of death might not have been coded
correctly resulting in some cancers being missed. When identify-
ing the underlying cause of death, however, the ONS uses strict
selection rules which are applied uniformly, so that cause of death
with be coded as precisely as possible and data will be
comparable between different times and places [38].

Main conclusion and future direction

YLL is a useful measure that can increase the prominence of certain
cancers, such as cervical cancer, that predominantly affect younger
age groups. AYLL, which looks at YLL per death for specific cancer, is
particularly useful for identifying cancers with the worst impact on
patients’ lives. Comparing changes in YLL with changes in mortality
rates can highlight when the age distribution of cancer is changing
over time. Using YLL in addition to mortality will provide a more
accurate basis for health policy discussions, public health decisions,
and research funding allocation. AYLL could be a particularly useful
measure for easy comparisons of different cancers by policymakers
and the general public.

DATA AVAILABILITY

For publically available data, we have provided references with URLs for data access
in the methods section. With regard to cancer data obtained from national cancer
registries, we are not able to share data with third parties. We are happy to share our
detailed data applications with other researchers upon request, so that the same data
can be obtained from registries.
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