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Abstract

Background: Colorectal cancer mortality can be reduced
through risk factor modification (adherence to lifestyle recom-
mendations), screening, and improved treatment. This study
estimated the potential of these three strategies to modify colo-
rectal cancer mortality rates in Norway.

Methods:Thepotential reduction in colorectal cancermortality
due to risk factor modification was estimated using the software
Prevent, assuming that 50% of the population in Norway—who
do not adhere to the various recommendations concerning pre-
vention of smoking, physical activity, body weight, and intake
of alcohol, red/processed meat, and fiber—started to follow the
recommendations. The impact of screening was quantified
assuming implementation of national flexible sigmoidoscopy
screeningwith 50%attendance. The reduction in colorectal cancer
mortality due to improved treatment was calculated assuming
that 50%of the linear (positive) trend in colorectal cancer survival
would continue to persist in future years.

Results: Risk factor modification would decrease colorectal
cancermortality by 11% (corresponding to 227 prevented deaths:
142men, 85women)by2030. Screening and improved treatment
in Norway would reduce colorectal cancer mortality by 7%
(149 prevented deaths) and 12% (268 prevented deaths), respec-
tively, by 2030. Overall, the combined effect of all three strategies
would reduce colorectal cancer mortality by 27% (604 prevented
deaths) by 2030.

Conclusions: Risk factor modification, screening, and
treatment all have considerable potential to reduce colo-
rectal cancer mortality by 2030, with the largest potential
reduction observed for improved treatment and risk factor
modification.

Impact: The estimation of these health impact measures
provides useful information that can be applied in public health
decision-making. Cancer Epidemiol Biomarkers Prev; 26(9); 1420–6.
�2017 AACR.

Introduction
Colorectal cancer is the third most common cancer and the

fourth most common cause of cancer deaths worldwide (1).
Colorectal cancer is a multifactorial disease with lifestyle, genetic,
and environmental components, and is a marker of human
development (2). Norway has one of the highest levels of the
HumanDevelopment Index, as well as the incidence of colorectal
cancer has tripled since 1953 (3), with declining colorectal cancer
mortality since the mid-1990s (4, 5).

Colorectal cancer mortality and incidence can be reduced
through different strategies that span the cancer control spectrum,
fromprimary prevention (risk factormodification through adher-
ence to lifestyle recommendations) via secondary prevention
(preventive and early detection screening) through tertiary pre-
vention (improved cancer care and treatment).

It has been estimated that about 50% of colorectal cancer risk
can be attributed to five lifestyle factors, namely, smoking, diet,
excess weight, alcohol, and physical inactivity (6), and that
adherence to lifestyle recommendations reduced colorectal cancer
risk (7–9). Once-only flexible sigmoidoscopy (FS) screening
resulted in a 28% reduction in colorectal cancer mortality and
a 20% reduction in colorectal cancer incidence, according to a
meta-analysis by Brenner and colleagues (10). A national screen-
ing program has been shown to produce a reduction in colorectal
cancer mortality in a number of countries (11, 12). In 1993, total
mesorectal excision was implemented as the standard rectal
resection technique in Norway, and this is probably the main
reason for the increased 5-year survival of rectal cancer observed
since then (13).

Few studies have investigated the prospects of improved treat-
ment and corresponding reduction in colorectal cancer mortality,
or the combined effect of risk factor modification, screening, and
treatment on colorectal cancermortality. The aimof this studywas
therefore to determine the individual and collective potential of
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risk factor modification, preventive and early detection screening,
and treatment in reducing colorectal cancer mortality in the
general population of Norway.

Materials and Methods
In this study, we compared estimated colorectal cancer mor-

tality in the presence of specific strategies of risk factor modifica-
tion, screening, and treatment with a reference scenario assuming
no implementation and the continuation of existing trends
described in detail below. For each strategy considered, we
assumed that any intervention would be implemented at the
start of 2014 and continued until the end of 2030. In addition to
studying the impact for the whole population in Norway (all
ages), results were also reported for premature mortality (deaths
among people <70 years).

Reference scenario
We used data from Statistics Norway to obtain population data

on January 1, 2014, inNorway in 1-year age groups by sex, and the
forecasted population sizes for 2015 to 2030 in 5-year age groups
by sex, based on medium national growth estimates (see Supple-
mentary Figure S1 for an overview of the data sources). Data from
the Cause of Death Registry at the Norwegian Institute of Public
Health were used to obtain the colorectal cancer [International
Classification of Diseases 10th Revision (ICD-10): C18–C20]
mortality rate per 100,000 person-years in 5-year age groups by
sex for Norway in 2014. Crude mortality rates for the reference
scenario and for 2015 to 2030 were calculated by dividing the
number of colorectal cancer deaths (assuming a constant mor-
tality rate after 2014) in each year by the corresponding popula-
tion size. The reference scenario assumed no changes in the risk
factor prevalence in 2014, and equivalently, no implementation
of screening programs, nor improvement in treatment beyond
what was attained in 2014. This enabled us to use mortality in
2014 as the reference point with which to compare mortality
reductions to 2030 based on cancer control implementation.

Risk factor modification
Selection of risk factors.Basedon the report from theWorldCancer
Research Fund (WCRF), we selectedmodifiable risk factors shown
to have a convincing effect on colorectal cancer risk (14). We also
included smoking,whichwas not in theWCRF report, but is stated
to be an established risk factor for colorectal cancer elsewhere
(15). Thus, the following risk factors were finally included:
smoking, low physical activity, excess body weight, high alcohol
intake, high red/processed meat intake, and low fiber intake
(Table 1).

Data. Three types of data were used to model risk factor modi-
fication: demographic data (the population size for 2014, the
forecasted population for 2015–2030), risk factor data (preva-
lence and risk estimates), and colorectal cancer mortality rates for
2014. The prevalence of selected risk factors in Norway was
obtained from national health examinations and interview sur-
veys, whereas relative risks of each risk factor were taken from
published meta-analyses of epidemiologic studies (refs. 16–
21; Table 1). We prioritized the most recent meta-analyses and
those that reported an association between the risk factor in
question and colorectal cancer mortality (instead of the com-
monly reported incidence). All risk factors were modeled as
dichotomized, categorical variables. Detailed information on the
cutoff values of the risk factors and sources of exposure data is
given in Supplementary Materials and Methods, in the Exposure
Risk Data section.

Statistical analysis. To model the impact of risk factor modifica-
tion on future colorectal cancermortality, we used Prevent v.3.01.
A detailed description of the mathematical calculations used by
Prevent is given elsewhere (22, 23). As the beneficial effect of risk
factor modification on mortality does not occur instantaneously,
Prevent uses two time components, namely latency time (LAT)
and lag time (LAG) (8). de Vries and colleagues define LAT as the
time that risk remains unchanged after a decline in risk factor
exposure, whereas LAG is the period during which reduction in
risk factor exposure gradually affects cancer risk, leading to risk
levels observed in the nonexposed (8). For smoking, low physical
activity, high red/processed meat intake, and low fiber intake, we
set LAT at 5 years andLAGat 20 years; the corresponding values for
excess body weight and high alcohol intake were 1 and 15 years.
Because there is little information in the literature on LAT and
LAG, these values were based on previous applications of Prevent
(8, 22). However, because we consider that LAG was too opti-
mistic in previous studies, we expanded it to 15 or 20 years.
Because the choice of LAT and LAG values influences the results,
sensitivity analyses were performed (see Supplementary Table S1
and Figure S2). In addition, it is not realistic to assume that the risk
factors would immediately disappear from 2015 onward. There-
fore, we assumed that the prevalence of the risk factors was to be
gradually reduced, e.g., by 10% in 2015, 20% in 2016, and up to
50% in 2019. Crude mortality rates with risk factor modification
from 2015 to 2030 were calculated and used to estimate the
percentage of reduction in colorectal cancer mortality in the
forecasted population of Norway.

Screening
We assumed that once-only FS screening was established for

men and women ages 55 to 64 years and offered over a 5-year

Table 1. Risk factors for colorectal cancer used in the Prevent model

Prevalence in the
population (%) Relative risks

Risk factor Exposure Men Women Men Women Reference

Smoking Daily smokers 14 13 1.19 1.28 Botteri et al. 2008 (16)
Low physical activity Physical activity less than 30 minutes

5 days a week
71 66 1.27 1.27 Je et al. 2013 (17)

Excess body weight Body mass index �25 kg/m2 53 36 1.30 1.06 Moghaddam et al. 2007 (18)
High alcohol intake Alcohol intake >24 g/day for men and >12

g/day for women
21 20 1.23 1.23 Moskal et al. 2006 (19)

High red/processed meat intake Red/processed meat intake �500 g/week 55 33 1.22 1.22 Chan et al. 2011 (20)
Low fiber intake Fiber intake < 3 g/MJ 77 62 1.14 1.14 Aune et al. 2011 (21)

NOTE: Exposure groups not following recommended national guidelines, proportions of exposed in the Norwegian population, assumed relative risks for developing
colorectal cancer, and reference to meta-analysis.
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period (from 2014 to 2019), and consecutively for 55 year-olds
from 2015 to 2030. The attendance rate was set at 50%.

Statistical analysis. To estimate the effect of FS screening on
colorectal cancer mortality, we assumed no reduction during
the first 5 years of screening, 50% of the effect was implemented
5 to 9 years after screening, and a full effect 10 years after
implementation, which is similar to the study by Hakama and
Hristova (24). Assumptions on the effect of FS screening were
based on results from the Norwegian Colorectal Cancer Preven-
tion (NORCCAP) trial, which reported a 27% [hazard rate ratio
(HRR)¼ 0.73] reduction in colorectal cancermortality among the
invited group, with an attendance rate of 63% (25). For an FS
screening coverage of 50%, anHRRof 0.79was assumed based on
the following formula: f1� ð1� 0:73 � 0:50� 0:63½ �Þg, as pro-
posed by Geurts and colleagues (11). Furthermore, we assumed a
similar effect formen andwomen. The age-specificmortality rates
from 2015 to 2030 (assuming a constant mortality rate after
2014) were reduced by the percentage reduction in colorectal
cancer mortality by age and calendar period (Table 2), to obtain
age-specific mortality rates with screening. The crude mortality
rates with screening from 2015 to 2030 were calculated and used
to estimate the percentage reduction in colorectal cancermortality
in the forecasted population of Norway.

Treatment
Data. The number of patients diagnosed with colorectal cancer
(ICD-10: C18–C20) from 1980 to 2014 was obtained from the
Cancer Registry of Norway (CRN). Data on age, sex, year of
diagnosis, tumor stage (8% missing), and vital status were
available. Age-standardized incidence rates by sex for 2014
were also obtained from the CRN. A population life table
stratified by age, sex, and calendar period was retrieved from
Statistics Norway.

Statistical analysis. We assumed that colorectal cancer survival
continued to improve from 2015 to 2030 utilizing an estimated
linear trend to predict survival based on changing observed
survival proportions for colorectal cancer patients diagnosed
between 1980 and 2014. The effects of improved treatment
were calculated from the assumption that 50% of the observed
linear trend in survival continued from 2015 to 2030 (Fig. 1).
Overall survival and interval-specific relative survival (RS) for
2015 to 2030 were estimated after fitting flexible parametric

hazard models (26). Future colorectal cancer mortality rates
were calculated using overall survival and interval-specific RS
rates (reduced based on halving the linear trend; see Fig. 1), in
addition to the incidence rate for 2014, as in Chu and collea-
gues (27). All models were adjusted for age at diagnosis, sex,
tumor stage, and time-dependent effects of sex and age. Mul-
tiple imputation methods were used to account for missing
values of tumor stage (28). More details on the statistical
analysis are given in Supplementary Materials and Methods,
in the Statistical Analysis Improved Survival section.

Combined effect of all strategies
The combined effect of all three strategies was measured

assuming independence and no correlation between the strate-
gies, following the joint population attributable fraction rationale
(29). When assuming independence between the strategies, the
following multiplicative formula was applied:

Combined effect ¼ 1�
Yn

i¼1

ð1� ScenarioiÞ;

where 1� Scenarioi is the proportion of the remaining disease
that is not attributed to the ith scenario, i ¼ 1 is the risk factor
modification, i¼ 2 is the FS screening, and i ¼ 3 is the treatment.
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Figure 1.

Observed 5-year relative colorectal cancer survival for the calendar period 1980–
2014 and predicted 5-year relative colorectal cancer survival based on linear
trend and half of the linear trend for the calendar period 2015–2030.

Table 2. Percentage reduction in colorectal cancer mortality by age and calendar period if FS screening was established in 2014 and covered 50% of the
population ages 55 to 64 years

Age (years)
Calendar period 50–54 55–59 60–64 65–69 70–74 75–79 80–84 �85

2014–2018 — — — — — — — —

2019 — — 2.2 2.2 — — — —

2020 — — 4.3 4.3 — — — —

2021 — — 6.5 6.5 — — — —

2022 — — 8.6 8.6 — — — —

2023 — — 10.8 10.8 — — — —

2024 — — 10.8 12.9 4.3 — — —

2025 — — 10.8 15.1 8.6 — — —

2026 — — 10.8 17.2 12.9 — — —

2027 — — 10.8 19.4 17.2 — — —

2028 — — 10.8 21.5 21.5 — — —

2029 — — 10.8 21.5 21.5 4.3 — —

2030 — — 10.8 21.5 21.5 8.6 — —

NOTE:Screening was implemented over a 5-year period (2014–2019).
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Results
Reference scenario

Without further risk factor modification, no implementa-
tion of screening, and no improvement in treatment, the age-
standardized ("European Standard Population") colorectal can-
cermortality rate per 100,000people inNorwaywouldbe 20.3 for
both sexes combined in 2030, representing 2,236 expected colo-
rectal cancer deaths. The colorectal cancer mortality rate per
100,000 would be 23.4 (1,196 expected colorectal cancer deaths)
among men and 18.0 (1,040 expected colorectal cancer deaths)
among women in 2030 in the Norwegian population.

Risk factor modification
Risk factor modification resulted in an 11% reduction in

mortality in2030 (Table 3), representing227prevented colorectal
cancer deaths. The reduction was higher among men (12%; 142
prevented deaths) than among women (8%; 85 prevented
deaths). The effect of risk factor modification on colorectal cancer
mortality gradually increased from2020 (2%amongmen and1%
among women) to 2025 (7% among men and 5% among
women; Fig. 2A and B). The percentage reduction in colorectal
cancer mortality by 2030 shown in Table 3 is also shown by risk
factor. For excess body weight, a 3% reduction was seen for men
compared with a 1% reduction for women. The results of sensi-
tivity analyses (changing LAG and LAT values) for all risk factors
showed a more rapid reduction in colorectal cancer mortality
for sensitivity analysis 1 (based on previous applications with
Prevent) compared with sensitivity analyses 2 and 3 (with extend-
ed LAG values; see Supplementary Materials and Methods, in the
Sensitivity Analysis section for more details). The results for
people <70 years of age showed a 15% reduction in colorectal
cancer mortality (70 prevented deaths) in 2030.

Screening
Our results for FS screening showed a 7% reduction in colo-

rectal cancer mortality, equivalent to 149 colorectal cancer deaths
prevented in2030 (Table 3). The effect of FS screening increased to
a 4% reduction in 2025 among men (Fig. 2A). The results for
people <70 years of age showed a 10% reduction in colorectal
cancer mortality (57 prevented deaths) in 2030.

Treatment
If colorectal cancer survival continued to increase by 50%of the

increase in previous years, the estimated reduction in colorectal
cancer mortality would be 12%, corresponding to 228 prevented
deaths in 2030 (Table 3). Our assumption that the reduction in

colorectal cancer mortality due to continuously improved treat-
ment of colorectal cancerwas linear, resulting in a 5%reduction in
2020 and a 9% reduction in colorectal cancer mortality among
men in 2025 (Fig. 2A). The results for men and women <70 years
of age showed a 15% reduction in colorectal cancer mortality (66
prevented deaths) in 2030.

Combined effect of all strategies
The total combined effect of all three prevention strategies was

estimated to reduce colorectal cancer mortality by 27%, which
was equivalent to 604 prevented colorectal cancer deaths in 2030
(Table 3). For people <70 years of age, the total combined effect
was 35% (193 prevented deaths).

Discussion
Our study showed that the investigated prevention and treat-

ment strategies have the potential to individually and collectively
reduce colorectal cancer mortality. Their combined effect indicat-
ed a potential reduction in colorectal cancer mortality of 27%
(corresponding to 604 prevented deaths) by 2030. The largest
effect was observed when assuming that 50%of the positive trend
in colorectal cancer survival continued, thereby reducing colorec-
tal cancer mortality by 12% (228 prevented deaths) in 2030. In
addition, for risk factor modification, if 50% of the population of
Norway adhered to the lifestyle recommendations on physical
activity, nutrition, and smoking behavior, we estimated that
colorectal cancer mortality would be reduced by 11% (227 pre-
vented deaths) by 2030. A stronger effect of risk factor modifica-
tion was observed amongmen (12%, 142 prevented deaths) than
women (8%, 85 prevented deaths) due to a larger effect of losing
weight among men (caused by both higher prevalence of excess
body weight and larger relative risks among men compared with
women). Furthermore, implementationof a national FS screening
program in Norway would result in a 7% reduction (149 pre-
vented deaths) in colorectal cancer mortality by 2030.

Few studies have investigated the combined effect of different
prevention strategies for preventing colorectal cancer deaths.
However, a microsimulation modeling study by Vogelaar and
colleagues, with an optimistic trend scenario, projected that the
combined effect of risk factor modification, screening, and
improved treatment would reduce colorectal cancer mortality by
49% (30).

Favorable lifestyle changes at age50 to60 yearswere reported to
prevent early death in Norway (31). Complete adherence to
lifestyle recommendations was associated with a 16% reduction
in the incidence of colorectal cancer in the overall European

Table 3. Percentage reduction in colorectal cancer mortality for different prevention strategies and different risk factors by sex for all ages and ages below 70 years
in 2030

Men Women Total
Prevention strategy All ages <70 years All ages <70 years All ages <70 years

Risk factor modification for all factors combined 12 15 8 10 11 15
Recommended physical activitya 3 3 3 3 3 4
No obesitya 3 4 1 <1 3 4
Recommended alcohol intakea 2 2 2 3 2 3
Recommended red/processed meat intakea 2 2 1 1 2 2
Recommended fiber intakea 2 2 1 2 2 2
No smoking <1 <1 <1 <1 <1 <1

FS screening 7 11 6 10 7 10
Treatment 12 15 12 15 12 15
All above scenarios combined 28 36 24 31 27 35
a50% of the population in Norway that do not adhere to the recommendation for prevention starts to follow the recommendations.

Colorectal Cancer Prevention
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Prospective Investigation into Cancer and Nutrition (EPIC)
cohort (9) and 23% in the Danish cohort (7). Our macrosimula-
tion study estimated a reduction in colorectal cancer mortality of
11% with 50% adherence to lifestyle recommendations. The
difference is most likely explained by different exposures in the
population, the size of the relative risk, and the prevention
strategy investigated, that is, the difference in outcome between
adherent and nonadherent groups (EPIC and Danish study)
versus 50% adherence. Our smaller total effect of risk factor
modification compared with these studies likely results from the
more realistic 50% adherence. One strength of our study is
that the prevalence of physical activitywas based on actual activity
(the use of an accelerometer to register the physical activity, see
SupplementaryMaterials andMethods, in the Exposure Risk Data
section) instead of self-report.

Because there is little information in the literature on the
exact mechanisms by which each risk factor acts on colorectal
cancer risk, it is difficult to determine LAT. Results from the
sensitivity analyses, with changing LAT and LAG values, showed
that these choices influence both the time to benefit from risk
factor modification and the outcome in 2030. Sensitivity anal-
ysis 1, based on LAT and LAG values from previous applications
with Prevent, showed a rapid effect of risk factor modification
compared with sensitivity analyses 2 and 3 (with extended
LAGs). However, when we selected values in sensitivity analysis
2, the time to benefit from risk factor modification was similar
to the advanced microsimulation study from the United States,
with lower short-term effect of risk factor modification fol-
lowed by a steady decline (30).

It is considered advantageous to use a dynamic modeling
approach, such as Prevent, when modeling the impact of risk
factor modification, compared with the use of the standard
population attributable risk approach (32). Indeed, in Prevent,
it is possible to include time lags, which allow us to consider
delayed changes in colorectal cancer mortality after risk factor
exposure and take into account demographic changes in the study

population. Nevertheless, the association between one risk factor
and colorectal cancer mortality may be considerably modified by
other risk factors. In the current version of Prevent, the effects of
our investigated risk factors were assumed to be independent, but
they are likely interrelated. For example, a lack of physical activity
can cause an increased incidence of obesity (33), and associations
between smoking and alcohol have also been observed (34). A
positive correlation between risk factors may lead to an overes-
timation of the combined effect of all the risk factors (35).

In addition, the assumptions about the impact of risk
factors on reduction in colorectal cancer mortality rely on the
effects from meta-analyses being real/causal. These estimates
are based on observational studies, which may lack adequate
and similar adjustment (e.g., smoking, alcohol, and body
mass) for confounding.

The likely impact of implementing a screening program
on colorectal cancer incidence and mortality rates has been
examined in several countries (11, 12, 24, 36), considering
different tests and attendance rates. In our study, we estimated
that colorectal cancer mortality was reduced by 7% in 2030 if FS
screening were implemented, assuming a 50% attendance rate.
Our estimates of screening benefit are lower than those from
studies in the UK (11) and the United States (12). This is likely
due to the different study designs and assumptions used (e.g.,
microsimulation models), the inclusion of colonoscopy, and the
80% attendance rate (compared with 50%) in the U.S. study.
However, similar to studies using microsimulation models, we
observed small effects in the first few years followed by larger
effects (30, 36).

In addition to attendance rate, our prediction of the effect of
screening depends on assumptions aboutmortality reduction due
to screening, the age at invitation, and the time to benefit from FS
screening. The estimate ofmortality reduction after implementing
FS screening was based on results from the NORCCAP trial;
therefore, it was not affected by screening contamination in the
control group. In addition, our results can be generalized to the
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Figure 2.

Percentage reduction in colorectal
cancer mortality from 2015 to 2030 by
prevention strategy: risk factor
modification, implementation of FS
screening, and treatment (improved
survival). Men (A) and women (B).
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Norwegian population because of the random sampling of par-
ticipants and controls in the NORCCAP trial, who were taken
directly from the population registry, instead of relying on volun-
teers (25). The assumption of no reduction in the first 5 years after
screening implementation is supported by the findings from
meta-analyses estimating that a survival benefit could not be
observed until 4.3 years after colorectal cancer screening began
(25, 37).

In our study, we assumed a similar effect of FS screening in
both men and women. However, some randomized control
trials suggest a stronger effect of FS screening in men than in
women (25, 38, 39). In our study, the slightly smaller effect
observed for women was caused by a more elderly population
compared with men.

Studies in Norway (40) and Europe (41) have shown that
improvements in colorectal cancer survival can be attributed to
improved surgery and care. By using colorectal cancer survival as
an indicator of treatment efficacy, we assumed that the improve-
ment in colorectal cancer survivalwas exclusively due to improved
treatment. However, earlier and more frequent diagnoses of
colorectal cancer due to better diagnostic tools and methods
might also lead to improved colorectal cancer survival. In the
model predicting future survival rates, we adjusted for stage in an
effort to account for the issue of earlier diagnosis. In addition, we
assume a halving of the linear trend and persistent improvement
in colorectal cancer survival throughout the period. Using 50% of
the linear trend seems reasonable; persistent improvement in
colorectal cancer survival would only be problematic in long-
term predictions if survival reached 100%, which was not the case
in our study.

Only a few studies have investigated the prospects of improved
treatment and corresponding reductions in colorectal cancer
mortality. For example, Vogelaar and colleagues predicted a
10% reduction in colorectal cancer mortality, with increased use
of chemotherapy as a proxy for improved treatment (30). Using
the improvement in cancer-specific survival to estimate the
improvement in treatment, our study predicted a similar effect
of 12%. This approach was also used in a U.S. study that aimed to
explain decreases in breast cancer mortality rates (42).

Cancer target projects often focus on deaths only among people
<70 years of age (premature mortality). Our study observed a
higher mortality reduction among people <70 years of age com-
paredwith thewhole population (all ages) for all scenarios, which

was due to the larger effect with risk factormodification caused by
the long LAT (up to 20 years). Hence, those people > 70 years of
age would not benefit in the short term from the effect of
reduction in risk factor exposure. The larger effect of screening
for the <70 age group compared with the >70 age group resulted
from a greater reduction in colorectal cancer mortality for the
population aged <70 years (Table 2).

In conclusion, the findings of this study show considerable
potential for prevention of colorectal cancer mortality in the
Norwegian population. It was possible to prevent nearly 30% of
colorectal cancer mortality through the combined effects of risk
factor modification, screening, and treatment. Improved treat-
ment and adherence to lifestyle recommendations had the largest
effect on men.
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