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It is well known that several behavioral risk factors fulfill the
evidence criteria and therefore are categorized as carcino-
genic by the IARC and/or the WCRF [1,2]. In this issue of
Acta Oncol, Botteri et al. quantitate and report on the associ-
ations between lifestyle changes and influence on cancer
risk [3].

Though the well-defined associations between risk factor
exposures and risk of disease imply that reduced exposures
can improve health, quantification of the potential for risk
reduction is important to motivate individuals for changes
and to plan and prioritize public health interventions.
Further, dose-response effects may vary and be discontinu-
ous and the timing of exposure may influence the individu-
al’s risk.

For each risk factor, one can hypothetically define a life-
time risk exposure between 0% and 100% or 0–1 with a
defined relative risk for each state of exposure. Thus, individ-
uals that make healthy and risk-reducing changes, can be
expected to have at least a marginally higher risk than indi-
viduals that were never exposed, for example, to smoking or
have been overweight. Until recently, former smokers (e.g. if
quitting before the age of 30) were considered to have the
same life expectancy as never-smokers [4]. These results are
not fully in line with deductive reasoning and recent obser-
vations indeed suggest that former smokers have a some-
what increased risk, which supports a model that sums
exposure in a lifetime risk perspective [5,6].

Limited evidence exists in this area and as such the study
by Botteri et al. provides an important novel contribution
based on epidemiological approaches [3]. In this prospective
cohort study conducted in Scandinavia, which is renewed for
some of the most detailed and updated health registers, the
results are based on 100,000 invited participants and 30 years
of observation time. Some of the findings reflect the age-
related course of lifestyle, life-situation, and tendencies of
society [3]. This can be exemplified by BMI that generally
increases with age, less time for physical activity in individu-
als around the age of 40 reducing numbers of daily smokers
after more than half a century of targeted initiatives from
authorities. In addition to lifestyle changes, additional
exploitation of data could be to examine what characterizes
and motivates the minority of participants who are successful
to learn from their experience. For instance, despite the

calorie-dense temptations in modern society, Botteri et al.
document successful weight loss and other risk factor
improvements in a subset of study subjects.

While the study by Botteri et al. includes large amounts of
data, participants were enrolled and baseline registered in
1991, followed up in 2003, and morbidity data were retrieved
in 2012 [3]. Though risk behavior and personal habits have
been demonstrated to be relatively stable during a life
course, significant changes can occur, risk factors may be
added and/or disappear during 12 years of a person’s life,
which corresponds to about 20% of a typical adult lifespan.
Whenever it is possible to use cohort studies to address
changes between risk factor categories, this has the potential
to contribute with new knowledge to support understanding
of health-promoting factors. However, as pointed out by
Botteri et al. most cohort studies were not designed for this
purpose and may be underpowered to study lifestyle
changes, for example, related to the observed lack of associ-
ation between increased level of risk factors and cancer risk.
In addition, while the questionnaires applied in the study are
validated, the associations identified are proxy measures that
explain only part of the variation [7,8].

In 1991, the internet was only just emerging and a 486 pc
had MB memories. Today our phones have GB memories
and in studies initiated today, we may have a much higher
data collection frequency than three data points in 20 years
available. We may daily monitor and track health data such
as physical activity and risk exposures such as UV-light.
Additionally, more granular data such as pulse, blood oxygen
saturation, and availability of bioimpedance can be longitu-
dinally registered, which allows for more precise behavioral
risk factor estimates. Because of the long latency time of can-
cer, currently, e-health studies mainly concern diseases as,
for example, diabetes and Parkinson’s disease, except for sec-
ondary prevention of melanoma with apps monitoring moles
[9,10]. Multiple opportunities are available and need to be
considered in future studies with the potential for more pre-
cise risk factor estimates and developments toward precision
prevention and evidence-based advice for expected benefits
from lifestyle changes.
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