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Background; Changes in the burden of cancer mortality are expected to be observed among Spanish
women. We predict those changes, in Spain, for breast cancer (BC), colorectal cancer (CRC), lung cancer
{LC) and pancreatic cancer {PC) from 2013 to 2022,

Methods: Bayesian age-period-cohort modeling was used to perform projections of the cancer burden in
2013--2022, extrapolating:the trend of cancer mortality data from 1998 to 2012, We assessed the time
trends of the crude rates (CRs) during 1998-2012, and compared the number of cancer deaths between
the periods 2008-2012.and 2018-2022 to assess the contribution of demographic changes and changes
in the risk factors for cancer;,

Results: Durlng 199822012, CRs of cancer decreased for BC (0.3% per year) and increased for LC (4.7%), PC
(2%) and CRC (0.7:%). During 2013-2022, CRs might level off for CRC, whereas the time trends for the
remaining cancers mlght continue at a similar pace, During 2018-2022, BC could be surpassed by CRC as

the most frequent cause of cancer mortality among Spanish women, whereas LC could be the most
COMMON Cause of ‘cancer mortality among women aged 50-69 years (Njyear=1960 for BC versus
Nfyear=1981 for LC). Comparing 2018-2022 and 1998-2012, changes in the risk factors for cancer could
contribute 37.93% and 18.36% to the burden of LC and PC, respectively, and demographic shifts - mainly

due to ageing {19.27%) -

will drive the burden of CRC.

Conclusions: During 2018-2022, demographic changes (ageing) and changes in risk factors could have a
dlfferent 1mpact on the lifetime risk of cancer among Spanish women,

©® 2015 Published by Elsevier Ltd,

1. Introduction

During 2012, breast cancer (BC), colorectal cancer {CRC), lung
cancer {LC) and stomach cancer were the four most commen
cancer types amongst European women [1].-A similar pattern was
observed for cancer mortality, although the fourth position of
stomach cancer was surpassed by pancreatic cancer (PC) and other
cancers depending on the country and the cancer incidence in that
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country [1,2]. However, changes in the burden of cancer mortality
are expected to be observed across Europe within the next 10 years
[3]. due mainly to a decreasing trend of BC mortality [4]. In parallel,
an increasing trend of LC was detected [1,3] suggesting that LC
might surpass BC mortality in some age groups [3}. On the other
hand, PC mortality has shown a striking rising trend of incidence
and mortality since the beginning of 2000s [1,3]. Similar patterns
were observed in certain regions of Spain until 2010, where these
four cancers accounted for at least 47% of the total deaths from
cancer [5-8].

To interpret changes in the trends of all these cancers, it is
important to take into account changes in the risk of developing
cancer in parallel with changes in demographic factors such as
ageing of the population [9]. This last factor is related to a lifetime
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risk of developing cancer, which has been found to increase over
time due to longer life expectancy [10}. Since Spain is predicted to
be one of the world's oldest countries in 2050, with 40% of its
population aged over 60 (Population Ageing and Development,
2009: www.unpopulation.org), the assessment of its cancer
mortality burden and the effect of ageing is of crucial interest,
The analysis of these four cancer sites provides a useful tool for
planning cancer treatment and prevention programs, since
mortality reduction is the main objective of the interventions
based on screening and early treatment, and it is an indicator to
assess the effectiveness of cancer control strategies,

We analyzed these remarkable changes of the top four cancer
killers in Spain during 1998-2012 among women, and predicted
their burden for 2018-2022, assessing how changes in the risk of
death from cancer and changes in demographic factors may affect
the number of cancer deaths in the future.

2, Materials and methods
2.1, Data

The National Institute of Statistics of the Spanish Government
(INE, htip:{fwww.ine.esf) provided data on cancer mortality and age
distribution of the female population for the period 1998-2012.
Cancer mortality data for BC, CRC, LC and PCwere arranged inthree 5
year periods (1998-2002, 2003-2007,2008-2012)and 18 5-year age
groups (from Q to 4 years to 85-89 years). Cancer codes were
classified using International Classification of Diseases 10th revision,
and these were C50 for BC, C33-C34 for LC, C18-C21 for CRC
(colon, rectum and anus) and C25 for PC, Projections of future
population counts and age distribution for the periods

2013-2017 and 2018-2022 were provided by the INE, which can
project population data using rates of mortality, fertility and &

migration within a multiregional model [11].
2.2, Bayesian age-period-cohort modeling of the projections

We adapted the age-period-cohort modeling previously used
for projecting breast cancer mortality in Spain up to 2020,

considering temporal structures of model parameters [6). For.each *

cancer site, the annual percent change of the crude rates (CRs)
during 1998-2012 and 2013-2020 was estimated tHl"‘bug’_I__l__ an

Table 1

age-drift model [6], Details of the models used can be ound in the
Supplementary material (Section 1) at the end of this paper.

2.3. Separating the contribution of the changes in demography and
changes in the risk of death from cancer

Differences in the numbers of BC, CRC, LC and PC deaths
across the 10-year period 2008-2012 and 2018-2022 were
evaluated, separating changes due to demography and risk
factors for cancer according fo the method of Bashir and Estéve
[12] and adapting these: to__thé Bayesian framework. For each age
group, the number of deaths, in 2018-2022 was broken down
into those due to g chang in demography (size and age
distribution) and those due to changes in the risk of death
from cancer using “the .reference period 2008-2012. We
calculated the absolute net percentage of change between
these two time iperiods.as Nel(%)=Demography(%}+Risk(%)} (See
Section T of thé_~=..Sup;5}ementary material for mathematical
details), and, .making use of the predictive distribution of the
number of deaths'dunng 2018-2022, we presented the 95%
prediction Inteifvals (Pls) of those percentage changes, The
inclusion of the 0 value within the PI of the percentage change
due to any of the two additive percentages shows that the
corresporiding, percentage might not be influencing the absolute
percentage net change between periods.

3 Résults -
3.1 Time trends during 1598-2012

Table 1 shows the CRs and annual average of the number of
deaths for the periods 1998-2002, 2003-2007 and 2008-2012, as
‘well.as their annual percentage change by age groups, The number
of deaths increased for all cancers and in all age groups with the
exception of BC among women aged 50-69. For this cancer, we
detected a 0.7% decrease in the number of deaths and a levelling off
-of the CRs among women aged 69 and older. In this age group, CRC
- was still the cancer with the largest number of deaths, showing a
* rise 0f 0.3% of the CRs during 1998-2012, On the other hand, among

women younger than 69 years, CRs of BC and CRC decreased
substantially. Finally, the CRs of LC rose in all age groups, whereas
for PC they rose among women older than 50 years,

Time trends of the burden of breast, colorectal, lung and pancreatic cancer among Spanish women during the period 1998-2012 by age groups, and their corresponding

median and 95% credible interval of the annual percentage change.

Period 1998-2002 Period 2003-2007

Period 2008-2012

Annual percentage change 1998-2012

Agegroup <50 50-69 >69 <50 50-60. 369 - <50 50-69 69 <50 50-69 >69
) Wy . () Me LL UL Me IL uL Me L UL

Breast 770 2111 2754 789 1957--.3086 822 1970 3427 06% 02%  11%  -07% -10% -04% 22% 19% 24%
Colorectal 216 211 3563 209 1156 . 4084 219 1321 4532 Q% -08% 07% 09%  05%  12%  24%  22%  26%
Lung 236 620 1011 348 8§77 1281 358 1442 1610 38% 1% 45%  D1%  B6%  94% 4% 43%  S1%
1901 52% 6% 79% 37%  29%  45%  45% 35% 57%

Pancreas 61 489 1310 82 -a41 5 1563 93 673

Period 1998-2002 Period 20032007 Period 2008-2012

Annual percentage change 1998-2012

Agegroup <50 50-69 >69 <50 50-69 69 <50 50-69 >69 <50 50-69 >69

{CR) (CR) (CR) Me LL UL Me L UL Me L UL
Breast 59 485 992 56 422 9.1 55 377 996 -07% -—11% —03%¥ —25% -30% -22% 01% -04% 03%
Colorectal 17 2728 1283 15 249 1291 15 253 1321 -12% -20% -04% -11% -15% -06%° 03% 0I1%  05%
Lung 18 M2 364 25 189 403 24 276 468 25% 19%  3.2%  68%  65%  73%  25% 22%  29%

Pancreas 0.7 111 46.1 0.8 115 4895 08 12,1 553  OI%

-0.5% 0.4% 0.1% -04% 0.3% 3.8% 2.2% 4.2%

Nt number of deaths (annual average); CR: crude rate per 100,060 women-years; Me: median of the estimated annuat percentage change; LL: lower limit of the 95% credible
interval; UL; upper limit of the 95% credible interval.
? Decreasing annual percentage changes.
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Fig. 1. Time trends of breast, colorectal, lung and pancreatic cancer mortaligy rates among Spanish women during the perfod 1998-2012 by age-groups and their projections
beyond 2013: (A) women younger than 50 years, (B} women aged between 50 and 69 years, (C) women older than 6% years and (D) all age groups.

3.2, Projections for 2013-2022

Age-cohort models were those which had the best fit-to data
from 1998 to 2012 (see Sections 1 and 2, Table $1 and Fig.-51 of the
Supplementary material) and they were used to predict.the cincer
burden to 2022. Table S2 of the supplementary material presents
the annual average of the predicted number of deaths for the
selected cancer sites during the periods “2013-2017 and
2018-2022 by age groups. The time trends of the CRS of cancer
mortality during 1998-2012 and their projections up:to 2022 are
presented in Fig. 1, Complementary to .Fig. 1, Table 52 and
Table 53 of the supplementary material-provide: the predicted
number of deaths and the CRs by selected age.groups (Table 52) and
the observed and predicted annual percentage change of the (Rs
(Table S3). Up to 2022, BC will continue to.be the leading cause of
cancer mortality among wemen younger than 50 years (Fig. 1A),
Among women aged 50-69 years, BC-will continue to decrease
and it will be surpassed by LC between 2013 and 2017
(Nfyear=1960 for BC versus Nfyear=1981 for LC, Table S2)
(Fig. 1B). Among women older than 69 years, CRC will continue
as the leading cause of cancer mortality (Fig. 1C), and by 2022 it
will overtake BC as the first cause of cancer mortality considering
all age groups aggregated (Fig, 1D). In this line, the CRs of LC
abserved during 1998-2012 will continue to rise beyond 2013 at
the same pace (1998-2012 by 4.7% per year; 2013-2017 by 4,1% per
year, Table §3) as well as the CRs of PC (1998-2012 by 2.0% per year:
2013-2017 by 1,2% per year, Table 53), In contrast, BC rates might

continue their decreasing trend beyond 2013 (1998-2012 by -0.3%
per year; 2013-2017 by —0.8% per year, Table 53) whereas CRC
rates might be stable beyond 2013,

3.3, Changes due to demography and risk of death from cancer
between 2008-2012 and 2018-2022

Fig. 2 shows the age-specific burden of the selected cancers,
comparing the age-specific number of deaths between the periods
2008-2012 and 2018-2022 (Fig. 2A and B) and showing the
contribution of demographic factors and risk of death to the
changes between those perfods (Fig. 2C and D). Demographic shifts
in the Spanish population will have a huge influence on the burden
of BC and CRC muortality among women older than 69 years
(Fig. 2C). On the other hand, the number of deaths attributable to
changes in the risk of death (Fig. 2D) show three patterns: (1) the
dramatic rise of the number of deaths from LC in the age group
50-69 and its fevelling off beyond the age of 69, (2) the continuous
rise in the number of deaths from PC due to changes in the risk of
death beyond the age of 50 years, and (3) the decreasing risk of
death from BC and CRC.

Table 2 summarizes the absolute percentage changes due to
demography and risk of death in each cancer site comparing time
period 2018-2022 with 2008-2012. For BC, the median net
percentage change decline (—4.67%) would be due mainly to the
decrease in the risk of death (—21.05%), since demographic changes
would contribute to a median increase of 16.38%, However, the
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Fig.2. Annual numbesr of cancer deaths from breast, colorectal, lung and pancreatic cancer among Spanish women in 2008-2012 (A) and their predicted figures in 2018-2022
{B). assessing the number of deaths attributable to changes in demography {C) and risk () during 2018-2022.

Note: (B) can be partitioned into twe figures, (C} and (D), since {C) and (D) show the annual average of the attributable number of cancer deaths due age-specific changes in
demography and in risk, respectively, comparing the time periods 2018-2022 with 2608-2012 {reference peried). {C) could be interpreted as the expected age-specific
aumber of cancer deaths if the age-specific rates during 2008-2012 were applied to population distribution in 2018-2012, Therefore, {D) was obtained as the difference
between the age-specific number of cancer deaths predicted in 2018-2012 and the corresponding expected number of deaths due to demographic changes,

expected increase in the number of deaths from CRC (6.06%) would risk of death, which is more than twice the effect of demographic
be due mainly to the demographic changes (19.27%) thaf surpass changes (15.38%). Finally, changes in demography (16.30%) and in
the decreasing change in the risk of death from this:tumor the risk of death (18.36%) equally contribute to the net percentage
(~13.22%). On the other hand, the increase .in"the number  change in the number of PC deaths between the two periods.

of LC deaths would be due mainly to the 37.93% increase in the

Table 2
Comparison of the total number of breast, colorectal, lung and patiéreatic cancer deaths in Spain for the time perlods 20618-2022 and 2008-2012, their 95% prediction interval
for the time period 2018-2022, and the contributing factorste the net percentage change in the number of deaths from 2018 to 2022 compared with those from 2008 to 2012,

Time period ST Change in the burden: 2018-2022/2008-2012°

2008-2012  2018-2022 - . Percentage change (%)

(N} (N} ) Net Demographic Risk

Me LL UL Me LL uL Me LL UL Me LL LL

Breast 6219 5928 5795 6058 —4,67 ~-591 -3.35 16.38 16.36 16,38 -21.05 —22,29 -19.73
Colorectal 6072 6441 6324 6575 6.06 4.85 7.61 19.27 1%.25 19.29 -13.22 —14.42 -11.67
Lung 3410 5230 5105 5362 53.34 51.06 55.84 15,38 15,36 15.39 37.93 35.68 40,44
Pancreas 2667 3583 3501 3684 34.67 32.33 37.02 16,30 16,29 16.31 18.36 16.03 2071

N: number of deaths {annual average); Me: median of the 95% prediction interval; LL: lower limit of the 95% prediction interval: UL: upper limit of the 95% prediction interval;
Net: net percentage change in the number of deaths between time periods 20182022 and 2008-2012;: Demographic: percentage change in the number of deaths between
time periods 20182022 and 2008-2012 due to demographic changes {population size + age distribution); Risk, percentage change in the number of deaths between time
periods 2018-2022 and 2008-2012 due to changes in the risk of death from these cancers; In bold face: decreasing percentage change.

# 2008-2012: reference period.
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4, Discussion

We found that the absclute number of deaths from BC might be
surpassed by those of CRC among Spanish women during
2018-2022. LC might also surpass BC as the leading cause of
cancer mortality among Spanish women aged 50-69 years. The
number of deaths from PC continues to rise beyond the age of
50 years and remains slightly ahead of those of LC among wornen
aged 69 and older. The most striking finding is the pattern of the
burden of cancer mortality. Changes in the risk of death will have
the larger contribution to the burden of LC anid PC mortality,
whereas demographic shifts will contribute the most to the non-
decreasing trend of CRC mortality.

We must take into account several limitations in the
interpretation of the results of our study. First, we restricted our
cancer mortality analysis to the female gender, and this is of scarce
utility for non-gender-specific cancers; therefore, the results
presented here must be interpreted in this context. Second,
tumors such as CRC or LC are heterogeneous from the clinical point
of view, The study of the burden of molecular heterogeneity of
these cancers is of interest since clinical practice is often guided by
the motecular analysis of primary tumors [13]. However, the use of
mortality data implies the use of broad cancer groupings, and our
analysis is limited to provide the global burden of these cancers.
Another limitation in our study is that all calculations and
conclusions are drawn under the assumption that observed
historical trends will continue into the future without major
changes [14,15]. Finally, information about recent BC and CRC
incidence estimates was highly valuable in assessing interpreta-
tions of the results obtained, but cancer incidence in Spain is based
only on data from seven cancer registries that cover only 20% of the
Spanish territory, and it was only available until not available for
the time period analysed.

In a population ageing scenario where life expectancy increases,
the number of new cancer cases and deaths from cancer is
expected to rise [10]. However, projections need to focus not only
on demographic changes [16], they may also quantify the effect of

the time lags between changes in risk factors and their effect on -
CRs such as those observed between smoking prevalence and LC-

[17]. As we quantified, the percentage change due to changes'in
risk for LC (37.93%) surpassed that due to demographic factors
(15.38%), and these could be observed mainly among women over
the age of 50 years.

Breast cancer mortality has shown a favorable decreasmg trend
since 1992 in Spain [18], as observed in most European countries
[4]. The decrease in the number of deaths from BCcomparing the
periods 2013-2017 and 2018-2022, which is: “marked. in all age
groups, will be a consequence of the combined effects of earlier
detection and a range of improvements in treatment [6]. We expect
a decrease in the number of BC deaths among women aged
50-69 years (target population for bréast cancer screening
programs in Spain} during the period2013-2022. In this age
group, the decreasing BC mortality trend is eXpected to occur at the
same time as increased access to mammog’raphy screening [19]
and more effective BC treatments.. AEthough BC incidence is
levelling off in Spain [19], BC continues to be the leading cancer
tumer in Spain [1]. The combination of this feature with favorable
survival rates among middle-aged wortién may lead to increased
long-term survival in these patients [20]. However, despite an
improvement in life expectancy for these young BC patients
10 years or more after diagnosis [20], they may die of BC at
advanced ages [20,21],

Similarly, the number of CRC deaths is expected to increase due
to ageing of the population in parallel with a decrease towards a
levelling off among younger age groups; this was previously
detected at the beginning of the 2000s [22]. Dietary factors have

been shown to confer an increased risk of colorectal cancer {23].
Since 70-75% of CRC cases are sporadic and thus related to lifestyle,
a high percentage of CRC cases could be avoided with a healthy
lifestyle [241. The development of screening programs is a key
issue for CRC since it improves the prognosis of CRC and even
reduces incidence through the detection of adenomatous polyps
125]. Although CRC screening programs in Spain started at the
beginning of 2000 [26], during the year 2015 it is expected that
these programs will coyer 50% of the Spanish population aged
between 50 and 69 years [27]. In other countries, these programs
have been shiown to bé; effectwe [25], since the high morbidity and
mortality of CRC cases may. benefit from the improvements in
treatment of the disease at.the early stages or as a precursor lesion
[24]. A recent study camed eut in Europe and the USA suggests that
elderly patients with CRCcancer receive surgery, chemotherapy or
radiotherapy les§ ‘often than younger patients, despite evidence
that they could also benefit from an increase in survival [28].
Although some:older:patients are unsuitable for specific treat-
ments [24],it has been shown that quality of life in patients aged
over 80 years'who underwent surgery for CRC was generally
comparablétg; hat of younger patients [28]. Since we found that
70% of the CRC deaths occur beyond the age of 69 years, focus on
these age groups is called for,

The two-smoking related cancers have shown similar perspec-
tives, since we found that the contribution of the changes in the
risk=ofdeath were higher than those of demography when
cqfnpariff‘g time periods 2008-2012 and 2018-2022. A substantial
rise:in the number of deaths from LC was found among women

“aged 50-69, whereas this rise was less pronounced for PC.

“The'projected dramatic increase in LC deaths in middle-aged

" Wwomen shows that the number of deaths due to LC might clearly

overtake those due to BC by 2018-2022. Assuming that the most
recent trends continue, a recent study suggests a similar situation
across Europe [3]. LC mortality rates in Spain are below the

:European average [1] but show a similar trend-pattern to those in

other European countries, since cases started to decline from the

“ year 2000 among men, in paralle] with the rise among women in

most European countries [3]. Smoking prevalence among Spanish
women increased sharply during 1960-1990, and levelled off in the
early 2000s, slowly decreasing thereafter [17]. Thus, from the
1980s, there has been a higher rate of cessation of smoking among
men but not among women [29], and it is therefore reasonable to
expect a continuous rise of LC among women. The late initiation to
simoking among Spanish women might explain the recent rising
trend of LC incidence and mortality ratesf 17}, However, the recent
legislative changes in the anti-smoking law in Spain may have an
additional impact on smoking prevalence [30]. This could be an
indicator to investigate if the future curb of LC mortality among
women can be observed, or if the increase in risk between time
periods starts to level off,

On the other hand, the number of PC deaths has shown arising
trend among women aged 69 and older during 1998-2012; this is
consistent with the recent predicted trends in Europe and the USA
[3.31]. As with LC, PC has a low survival rate {(below 5% at 5 years
[32]). There is no early diagnosis or effective treatment for PC [33],
and consequently primary prevention is the only way to reduce its
incidence; centrol of tobacco smoking is the most reliable measure
since it prevents between 20% and 25% of PC deaths [33]. This
means that mortality trends for this tumor might be influenced by
both risk and demographic changes.

To sum up, the results presented here might be used to alert
public health planners to the need for preventative actions
focusing on specific age groups. Demographic changes (ageing)
and changes in risk factors could have different impacts on the
lifetime risk of cancer among Spanish women. The non-decreasing
burden of CRC mortality at advanced ages must be tackled, since
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newer data from studies specifically targeting older patients and
subgroup analyses indicate that proper treatment planning and
specific medical and geriatric assessment can achieve a safe and
beneficial treatment resultin these patients. On the other hand, the
rising burden of LC mortality among middie-aged women adds
evidence for extending preventive actions in smokers and
developing guidance on preventing the uptake of smoking in
adolescents. In addition, attention must be paid to the slow but
rising burden of PC mortality at advanced ages. Research
identifying risk factors and treatment strategies for this tumor
are calted for, Finally, the reduction in the risk of death from BCin
all ages as a result of improvements in treatment and early
detection through screening must be accounted for in planning the
management of these tumors with their rising burden.

Conflict of Interest
The authors declare that they have no conflict of interest,
Authorship contribution

RC hereby states that all authors participated in the conception
and design, acquisition of data, and analysis and interpretation of
data, and drafted the article or revised it critically for important
intellectual content,

Acknowledgements

We thank Rosie Rooney for her comments and suggestions in the
revised version of this paper, This work was conducted within the
framework of the Spanish Cancer Research Network (RTICC) of the
Carlos IIl Health [nstitute with reference number RD12/0036/0056
(co-funded by Fondos FEDER; “Lina manera de hacer Europa™).

Appendix A, Supplementary data

Supplementary data associated with this article can be
found, in the online version, at htrp:/fdx.doiorg/10.1016/).
canep.2015.12.002,

References

[1] ]. Ferlay, E. Steliarova-Foucher, . Lortet-Tieulent, 5, Rossa, | W.W. Coebergh, H.
Comber, et al, Cancer incidence and martality patterns in Europe -estimates
for 40 countries in 2012, Eur, J. Cancer 49 (2013) 1374-1403; -

[2] M. Acnold, H.E. Karim-Kos, |.W. Coebergh, G. Byrnes, A, Antilla, |- Ferlay, et al,,
Recent trends in inciderce of five common cancers in 26 European countries
since 1988: analysis of the European Cancer Observatory, Eur, | Cancer 51
{2015) 1164-1187.

[3] M. Malvezzi, P. Bertuccio, T. Rosse, M. Rota, F Levi, C. La ‘v'ecchra, etal,
European cancer mortallty predictions for the year does {ung cancer have the
highest death rate in EU women? Ann. Oncol, 2015 (2015) 1-8.

{4] C.Bosetti, P. Bertuccio, F. Levi, L Chatenoud, E. Negri, C. La Vecchia, The decline
in breast cancer mortality in Eurape: an update (tn 2009}, Breast 21 (2012)
77-82.

[5] R. Cléries, L. Esteban, ]. Borrds, R Marcns—Gragera. M. Frejtas a Casulla, et al.,
Time trends of cancer incidence and mortality in Catalonia during 1993-2007,
Clin, Transt. Oncel, 16 (2074) 18-28.

|6] R.Cléries, |.M, Martinez, V. Moreno, Y. Yasul.j.Rlbes.J.M. Berrds, Predicting the
change in breast cancer deaths in Spain by 2019: a Bayesian approach,
Epidemiclogy 24 (2013} 454-460.

[7] G.ldépez-Abente, E. Ardanaz, C. Torrella-Ramos, A. Mateos, A. Delgado-Sanz, M.,
D. Chirlaque, Changes in colorectal cancer incidence and mortality trends in
Spain, Ann. Oncol, 21 (Suppl. 3) (2010) {ii76-82,

18] E. Cabanes a Vidal, N. Aragonés, B, Pérez-Gémez, M, Polldn, V. Lope, et al,
Cancer mortality trends in Spain: 1980-2007, Ann. Oncol. 21 (Suppl. 3} (2010)
iiit4-20.

[5] F. Bray, B. Meller, Predicting the future burden of cancer, Nat. Rev. Cancer 6
(2006) 63-74.

110] 5. Ahmad &, N. Ormiston-Smith, P.D. Sasieni, Trends in the lifetime risk of
developing cancer in Great Britaln: comparison of risk for those born from
1930 to 1960, Br. ). Cancer (2015) 1-5.

[11] E Willekens, P. Drewe, A multiregional model for regional demographic
projection, in: H. Heide, F. Willekens (Eds.), Demographic Research and Spatial
Policy, Academic Press, London, 1384,

[12] 5. Bashir, ). Estéve, Analysing the difference due to risk and demographlc
factors for incidence and mortality, [nt, J. Epidemicl, 87 (2000} 878-884,

[13] R. Fisher, L. Pusztai, C. Swantofy, Cancer heterogeneity: implications for
targeted therapeutics, Br.]. Cancer 108 (2013) 479-485.

Bayesran approach to pred:ctmg cancer lncrdence for an area without cancer
registration by using tancer ing¢idence data from nearby areas, Stat, Med, 31
(2012) 978--987.

[15] T. Dyba, T. Hakulmen
448-453,

[16] V.A, McCermack; P. Boffett Tcdaysllfestyles tomoreaw's cancers; trends in
lifestyle risk factors for cancer ia low- and middle-income cauntries, Ann.
Oncol, 22 (2011) 2349-3357.

[17] U. Bi1al, E. Ferndndez, P. Beltran, A. Navas-acien, F. Bolumar, M, Franco,
Validation:of a method for recanstructing historical rates of smoking
prevalence,’Am.:}. Epidemiol, 179 {2014) 15-18,

[18] R. Cléries, ). Ribes, L; Esteban, .M. Martinez, | M. Borrds, Time trends of breast
cancer fnortality in Spain during the period 1977-2001 and Bayesian approach
for projections during 200220186, Aan. Oncol, 17 (2006) 1783-1791,

Pastor-Barriuso, E. Ardanaz, M. Arglelles, C. Martos, J. Galcerdn,

changes in breast cancer incidence in Spain, 1980-2004, J. Natl,
Cancer. Inst, 101 (2009) 1584-1591.

|20] C,Allemani, P. Minicozzi, F. Berrino, E. Bastiaannet, A, Gavin, ], Galceran, et al,

Predictions of survival up to 10 years after diagnesis for Eurapeanwomen with
“’breast cancer in 2060-2002, Int, J. Cancer 132 (2013} 2404-2412,

[21] M.LG;Janssen-Heijnen, LN, van Steenbergen, A.C, Veogd, V.C.G, Tjan-Heijnen,

© PH. Nijhuis, PM. Poortmans, et al,, Small but significant excess mortality
compared with the general population for long-term survivors of breast cancer

“=£in the Netherlands, Ann, Oncol. 25 (2014) 64-68,

cancer predictions work? Eur. }. Cancer 44 (2008)

+[22] J. Ribes, M. Navarro, R, Clérles, L. Esteban, L, Pareja G. Binefa, et al.,, Colorectal

_ cancer mortality in Spain; trends and projections for 1985-2019, Eur. J.
=Gastroenterol. Hepatol. 21 {January (1)) (2009) 92-100.

{23] C. Gonzaleg, E. Riboli, Diet and cancer prevention: contributions from the
Eurcpean prospective investigation into cancer and nutrition { EPIC) study, Eur.
]. Cancer 46 (2010) 2562,

{24] G. Binefa, F. Rodriguez-Meranta, A. Teule, M, Medina-Hayas, Colorectal cancer:

" from prevention ta personalized medicine, Warld J. Gastraenterol, 20 (2014)
£786-6808,

[25] V.5. Benson, W.S, Atkin, ]. Green, M.R. Nadel, ]. Patnick, R.A, Smitha, et af,
Toward standardizing and reporting colorectal cancer screening indicators on
an International level: the [nternational Colorectal Cancer Screening Network,
Int, ], Cancer 130 (2012) 2961-2973,

[28] G. Binefa, M. Garcia, N. Mil3, L. Rodriguez, F, Rodriguez-moranta, Colonoscopy
guality assessmentin a mass pepulation screening programme based on faecat
occult blood test, Rev. Esp. Enferm. Dig. 105 (2013) 400408,

[27] D. 5alas, Colorectal cancer screening: foundations for making progress in
screening in Spain, Gac. Sanit. 25 (2011) 329-330.

(28] C, Aliemani, B, Rachet, H.K. Weir, L.C, Richardson, C, Lepage, |. Falvre, et al,,
Colorectal cancer sucvival in the USA and Europe: a CONCORD high-resolution
study, BMJ Open 3 (2013} €003055,

[29] A. Schiaffino, E. Ferndndez, A. Kunst, C, Borrell, M. Garcia, [.M. Borrds, et al,,
Time trends and educaticnal differences in the incidence of quitting smoking
in Spain (1965-2000), Prev, Med. 45 (2007) 226-232,

[30] C. Martinez, M. Fu, ].M. Martinez-sanchez, L, Antén, P, Fernindez, M. Ballbg,
et al, Impact of a long-term tobacco-feee policy at a comprehensive cancer
center: a series of cross-sectional surveys, BMC Public Health {2014) 1-10,

[31] L. Rahib, B.D. Smith, R. Aizenberg, A.B. Rosenzweig, J.M. Fleshman, L.M.
Matrisian, Projecting cancer incidence and deaths te 2030: the unexpected
burden of thyroid, liver, and pancreas cancers in the United States, Cancer Res.
74 (2014) 2913-2921.

[32] R.De Angelis, M, Sant, M.P. Coleman, S, Franciscl, P. Baili, D. Pierannunzio, et ak,
Cancer survival in Europe 1999-2007 by country and age: results of
EURGCARE-5—a population-based study, Lancet Oncol, 15 {2014) 23-34,

[33} F.Maisonneuve, A.B, Lowenfels, Epidemiology of pancreatic cancer: an update,
Dig. Dis, 28 {2010) 645-656,

03

34
34

34

34
34

35
35

35
35
35
35
35
35

35
35

36
36

36
36
36

36
36

36
36
36

37
37

37
37

37
37

37
37
37

37
38

38

38
38

38
38
38
38
33
38

39
39

39






