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A B S T R A C T

Background: Physical activity is associated with lower risk of colon and breast cancers. Herein we estimated
preventable fractions of colon and breast cancers in Brazil by increasing population-wide physical activity to
different counterfactual scenarios.
Methods: We used data from a representative national survey in Brazil and corresponding relative risks of colon
and postmenopausal breast cancers from a meta-analysis. Estimated cancer incidence was retrieved from
GLOBOCAN and Brazilian National Cancer Institute. Five counterfactual scenarios for physical activity were
considered: (i) theoretical minimum risk exposure level (≥8,000 metabolic equivalent of tasks-minute/week –
MET-min/week); (ii) physical activity recommendation (≥600 MET-min/week); (iii) a 10% reduction in pre-
valence of insufficient physical inactivity (< 600 MET-min/week); (iv) physical activity level in each state
equals the most active state in Brazil; (v) closing the gender differences in physical activity.
Results: About 19% (3,630 cases) of colon cancers and 12% (6,712 cases) of postmenopausal breast cancers
could be prevented by increasing physical activity to≥8,000 MET-min/week. Plausible counterfactual scenarios
suggested the following impact on cancer prevention: reaching physical activity recommendation: 1.7% (1,113
cases) of breast and 6% (1,137 cases) of colon; 10% reduction in physical inactivity prevalence: 0.2% (111 cases)
of breast and 0.6% (114 cases) of colon; most active state scenario: 0.3% (168 cases) of breast and 1% (189
cases) of colon; reducing gender differences in physical activity: 1.1% (384 cases) of breast and 0.6% (122 cases)
of colon.
Conclusions: High levels of physical activity are required to achieve a sizable impact on breast and colon cancer
prevention in Brazil.

1. Introduction

Convincing evidence supports the association between physical ac-
tivity and lower risk of colon and breast cancers [1–3]. Potential pro-
tective effect of physical activity on other cancer sites has been recently
suggested [4–14], yet the evidence is less consistent and dose-response
shape unknown [1]. Physical activity may exert major influences on
cancer risk mainly through weight management and adiposity level
[15,16], and additionally via direct effects on hormones and

inflammatory markers [17–19]. To obtain these health benefits the
World Health Organization (WHO) recommends at least 600 metabolic
equivalents of tasks-minute per week (MET-min/week) of total physical
activity, which has been translated as 150min/week in activities with
moderate intensity (3–6 MET) or 75min/week in vigorous activities
(> 6 MET) [20]. However, higher levels of total physical activity (i.e.,
≥8000 MET-min/week) have been recently suggested to provide op-
timum risk reduction returns in non-communicable diseases (NCDs),
especially for breast and colon cancers [21].
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Globally, lack physical activity accounts for, on average, 12% of
breast cancer and 18% of colon cancer [22]. To calculate the fraction of
cancers due to lack of physical activity, both the distribution of physical
activity at the population level (e.g., prevalence of exposure) and the
relative risk (RR) of cancer are required [23,24]. Frequently, studies
have obtained RR from meta-analyses comparing the most and the least
active groups, which is heterogeneously defined across primary studies.
Therefore, the definition of lack of physical activity cannot be con-
sistently used to estimate the exposure level at the target population.

Studies on preventable fractions usually report the proportion of
cancer that could be potentially avoided if exposure to a certain risk
factor were eliminated (i.e., theoretical minimum risk exposure level)
[23,24]. Notwithstanding informative, this scenario is unlikely to be
reached at the population level. On the other hand, alternative sce-
narios considering plausible reductions in exposure level are sparse in
the literature, despite its importance to inform policy makers and
cancer prevention strategies. For instance, the WHO Global Action Plan

for the Prevention and Control of NCDs (WHO 25×25) targeted a 10%
reduction in the prevalence of insufficient physical activity for 2025
[25]. Reducing gender inequality in physical activity is also important
[26,27]. Globally, the prevalence of insufficient physical inactivity is,
on average, 20% lower in women than in men [27]. There are also great
disparities in insufficient physical activity within countries. For in-
stance, prevalence of insufficient physical activity ranges from 41% to
58% in Brazilian states [28]. Reducing disparities in physical activity
between gender and geographic areas may have a positive impact on
population levels of physical activity. However, the extent to which
these alternative scenarios of physical activity could potentially reduce
the burden of cancer is unknown.

Herein we estimated preventable fractions of colon and breast
cancer cases in Brazil by increasing population-wide physical activity to
five different counterfactual scenarios: (i) reaching the theoretical
minimum risk exposure level (≥8,000 MET-min/week), (ii) reaching
the WHO recommendation for physical activity (≥600 MET-min/week)

Fig. 1. Current and counterfactual scenarios of physical activity (PA) among Brazilian adults, by sex.
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