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ABSTRACT

Background According to the 2018 Third Expert

Report from the World Cancer Research Fund/American
Institute for Cancer Research, there is strong evidence
that physical activity of all types and intensities protects
against colon, endometrial and breast cancers. We aimed
to estimate the percentage and number of incident cancer
cases diagnosed in Texas in 2015 that were attributable
to insufficient physical activity, and we examined for
differences across racial/ethnic subgroups to reveal
important causes of and potential avenues for reductions
to cancer health disparities.

Methods We calculated population attributable fractions
for cancers attributable to insufficient physical activity
using prevalence data from the Texas Behavioral Risk
Factor Surveillance System and relative risk estimates
associated with insufficient physical activity from prior
studies. Cancer incidence data were gathered from the
Texas Cancer Registry.

Results Overall, approximately 2.0% of all new cancers
or 2094 excess cancer cases diagnosed in 2015 in Texans
aged >25 years were attributable to insufficient physical
activity, with more cancers in women (3.2%) than in

men (0.8%). Of all cancer sites, the highest population
attributable fraction for insufficient physical activity was
observed for endometrial cancers (21.7% compared with
12.7% for colon cancers, 10.9% for premenopausal breast
cancers and 2.0% for postmenopausal breast cancers).
Hispanics (2.6%) and non-Hispanic blacks (2.5%) had
higher proportions of cancers attributable to insufficient
physical activity than non-Hispanic whites (1.8%).
Conclusions Public health programmes should stress
physical activity as a means of cancer prevention,
especially among minority groups, who may have
disproportionately higher percentages of cancers
attributable to insufficient physical activity.

INTRODUCTION

In 2002, the International Agencyfor Research
on Cancer (IARC) concluded in their Hand-
books of Cancer Prevention: Weight Control and
Physical Activity that physical activity prevents
colon cancer and breast cancer.! At the time,
there was limited evidence of a protective
effect against endometrial cancer.' In 2014,
after re-evaluating the current evidence on the
preventative nature of physical activity, IARC
recommended with high priority that physical

What is already known on this subject?

» In Western populations, there is strong evidence to
conclude that physical activity of all types and inten-
sities protects against colon, endometrial and breast
cancers.

» There are limited data describing differences in
disease burden attributable to insufficient physical
activity according to race/ethnicity.
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What this paper adds

» Minority groups are affected unequally by cancers
attributable to insufficient physical activity.

» We found that Hispanics (2.6%) and non-Hispanic
blacks (2.5%) had higher proportions of cancers at-
tributable to insufficient physical activity than non-
Hispanic whites (1.8%).

» Therefore, prevention programmes should incorpo-
rate targeted health promotion efforts that are per-
ceptive of race/ethnicity.

inactivity and sedentary work be considered
in the future for the Monographs Programme,
which classifies risk factors as carcinogenic to
humans.? Further, in 2018, the World Cancer
Research Fund (WCRF)/American Institute
for Cancer Research (AICR) declared in
their Third Expert Report that there is strong
evidence that physical activity protects against
colon, breast and endometrial cancer, while
‘insufficient levels’ lead to chronic disease.’
As such, it follows that insufficient physical
activity may contribute to the burden of
cancer in individuals not reaping the protec-
tive benefits of regular physical activity. In
the USA, previous studies have demonstrated
higher levels of insufficient physical activity
among Hispanics and non-Hispanic blacks
compared with non-Hispanic whites.! Addi-
tionally, incidence rates of colon, breast and
endometrial cancer in the USA are higher
in non-Hispanic blacks, while non-Hispanic
whites have the highest incidence rate of all
cancers combineds; meanwhile, in Texas,
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Table 1 Relative risks associated with category of physical activity level per 250 MET-min/week, decreasing from reference
750-999 MET- 500-749 MET- 250-499 MET- 0-249 MET-

Cancer site Population min/week min/week min/week min/week
Moderate-intensity or vigorous-intensity physical activity

Colon™ Persons 1.070 1.145 1.225 1.311

Endometrium'® Women 1.120 1.254 1.405 1.574

Breast (postmenopausal)'® Women 1.010 1.020 1.030 1.041
Vigorous-intensity physical activity

Breast (premenopausal)'® Women - - 1.094 1.197

Value in italics means the reported Cl includes null value.

For moderate-intensity or vigorous-intensity activity, the reference level was >1000 MET-min/week; for vigorous-intensity activity only, the

reference level was >500 MET-min/week.
MET, metabolic equivalents of task.

non-Hispanic blacks have the highest incidence rates of
all cancers combined and colorectal cancer, while non-
Hispanic whites have the highest incidence rate of breast
cancer.’ These differences may suggest that minority
groups may be differentially afflicted by cancers attrib-
utable to insufficient physical activity, underscoring the
need to investigate the role of race/ethnicity in insuf-
ficient physical activity-associated cancer incidence.
Further, as cancers caused by insufficient physical activity
are preventable, this information may be constructive
towards improving cancer prevention recommendations.

In this study, we aimed to estimate the population attrib-
utable fractions (PAFs) and number of excess cancer
cases diagnosed in Texas in 2015 that were attributable
to insufficient physical activity. We analysed the cancer
types mentioned above (colon, breast, endometrium) for
which there is currently strong evidence for a preventa-
tive effect (graded as either ‘convincing’ or ‘probable’)
of physical activity on cancer risk, according to WCRF/
AICR.? For colon cancer, endometrial cancer and specifi-
cally postmenopausal breast cancer, the evidence pertains
to physical activity of all types and intensities.” There is also
strong evidence for protection against premenopausal
breast cancer, but only with regard to vigorous-intensity
physical activity.” Thus, complying with these nuances, we
analysed cancers attributable to only insufficient vigorous-
intensity activity for premenopausal breast cancer, while
broader activity intensities were analysed for colon, endo-
metrial and postmenopausal breast cancers. While the
WCREF/AICR report speaks directly about the protective
relationship between physical activity and cancer risk,” we
were interested in quantifying the converse—the cancer
burden attributable to insufficient physical activity,
which we have defined as not meeting nationally based
physical activity recommendations; thus, the remainder
of this analysis will refer to insufficient physical activity.
Furthermore, we based our analysis in Texas because the
diverse population is conducive to investigating the role
of race/ethnicity in cancers caused by insufficient phys-
ical activity. To test our hypothesis that insufficient phys-
ical activity-attributable cancers may differ across racial/

ethnic subgroups, we further stratified our analysis by
race/ethnicity.

METHODS

The counts of incident invasive cancer cases diagnosed
in Texas in 2015 were collected from the Texas Cancer
Registry, overall as well as by age group (25-34, 35—44,
45-54, 55-64, 65-74, 75-84, 285 years), sex and race/
ethnicity (all races/ethnicities, non-Hispanic whites, non-
Hispanic blacks, Hispanics, other races/ ethnicities).7 We
identified cancer cases for the current analysis by using
the relevant Surveillance, Epidemiology, and End Results
Site Recode International Classification of Diseases-O-3/
WHO 2008 definition codes (C18 for colon, C50 for breast
and Cbh4-55 for endometrial cancers) 8 For breast cancer,
premenopausal cases included those diagnosed in women
aged <45 years, and postmenopausal cases included those
diagnosed in women aged 245 years, which permitted
some natural variation around the median menopausal
age of 51 and aligned with our age groups (ie, the age
group 45-54 years best captured the median menopausal
age).’

Estimates of relative risk (RR) for insufficient phys-
ical activity were derived from a similar PAF study, which
reported RRs per 250 metabolic equivalents of task
(MET)-min/week'’; this USA-wide study sourced RR
estimates from dose-response meta-analyses of studies
conducted in the USA, North America, Europe or world-
wide as available and converted published RR estimates to
reflect consistent exposure categories of 250 MET-min/
week."” Aerobic physical activity intensity can be measured
by metabolic equivalents of task, or METs, which quantify
energy expenditure during exercise relative to rest.'' The
US Department of Health and Human Services recom-
mends in their Physical Activity Guidelines for Americans that
adults perform 150-300 min/week of moderate-intensity
physical activity or 75-150 min/week of vigorous-intensity
physical activity, which both roughly equate to 500-1000
MET-min/ week.!! For consistency with the USA-wide PAF
study’s methodology (given that our study population is
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Table 3 Prevalence of vigorous-intensity physical activity
in Texan women aged >18 years in 2005 (%), overall and by
race/ethnicity and age group

Women
>500
MET- 250-499 0-249
min/ MET-min/ MET-min/
week week week
All 28.5 6.5 65.1
Race/ethnicity
Non-Hispanic whites 31.0 6.2 62.8
Non-Hispanic blacks 25.8 5.4 68.8
Hispanics 241 6.7 69.3
Other races/ethnicities 28.0 13.1 58.9
Age group (years)
18-24 30.7 8.0 61.3
25-34 33.0 10.6 56.4
35-44 35.2 6.5 58.4
45-54 30.7 oi5 63.8
55-64 23.1 5.9 71.0
65-74 17.5 1.8 80.7
75-84 11.6 1.0 87.4
>85 6.1 1.2 92.7

Total may not sum manually due to rounding.
MET, metabolic equivalents of task.

a subset of the US population), we used the upper end of
this range as the reference level for combined moderate-
intensty or vigorous-intensity exercise (1000 MET-min/
week) and the lower end of this range as the reference
activity level for vigorous-intensity exercise only (500
MET-min/week).'" Physical activity below these refer-
ence levels was declared insufficient. Physical activity
levels were thus defined by 250 MET-min/week incre-
ments, decreasing from reference (moderate-intensity or
vigorous-intensity activity: 21000 MET-min/week (refer-
ence group), 750-999 MET-min/week, 500-749 MET-
min/week, 250-499 MET-min/week, 0-249 MET-min/
week; vigorous-intensity activity only: =500 MET-min/
week (reference group), 250-499 MET-min/week, 0-249
MET-min/week).'"” Hence, the lowest level of physical
activity represents the greatest deficit from reference, or
the highest level of insufficient physical activity. Sourced
RR estimates were applied to the highest physical activity
level below reference (ie, 750-999 MET-min/week for
moderate-intensity or vigorous-intensity activity, 250-499
MET-min/week for vigorous-intensity activity); RRs for
subsequent activity levels were calculated assuming a
constant rate of increase in risk with decreasing physical
activity level. Table 1 shows RRs by category of physical
activity level.

The Texas Behavioral Risk Factor Surveillance System
(BRFSS) provided weighted (to known population
proportions via poststratification)'* prevalence estimates

of physical activity in Texan adults by age group (18-24,
25-34, 35-44, 45-54, 55-64, 65—74, 75-84, >85 years), sex
and race/ethnicity (all races/ethnicities, non-Hispanic
whites, non-Hispanic blacks, Hispanics, other races/
ethnicities).!® In accordance with other studies,'* '° we
assumed a 10-year latency period between exposure and
outcome. However, BRFSS did not quantify physical
activity performed by survey respondents in their 2006
database, so we used data from survey year 2005. From the
BRFSS data, we calculated the average time spent exer-
cising weekly (ie, in min/week) for moderate-intensity
activity and vigorous-intensity activity; survey respondents
were given examples of non-occupational moderate
versus vigorous activities to assist in categorising their
intensity.”” While WCRF/AICR’s conclusions pertained
to all activity intensities for colon, endometrial and
postmenopausal breast cancer, BRFSS did not quantify
low-intensity physical activity,”” so moderate-intensity
or vigorous-intensity activity was quantified for these
cancers. We then converted min/week to MET-min/
week using the previously mentioned conversion and
categorised physical activity levels based on MET-min/
week as described above. Table 2 shows the prevalence of
moderate-intensity or vigorous-intensity physical activity
by activity level, while table 3 shows the prevalence of
only vigorous-intensity physical activity by activity level in
women.

Standard formulae were used to calculate PAFs by cancer
> (px+ERR,)

1+ (px*ERRx) ’

where p_is the population proportion at exposure cate-

gory x (category of physical activity as defined above) and
ERR,_ is excess relative risk (RRX—I).14 The resulting PAFs
were multiplied by incident cancer counts to calculate the
number of excess cancer cases attributable to insufficient
physical activity, by sex, age group and race/ethnicity. The
latency period was accommodated by pairing prevalence
estimates and associated PAFs in each age group with
the cancer incidence age group 10 years older (eg, 2005
prevalence data for age group 25-34 years paired with
2015 cancer counts for age group 35—44 years). Because
prevalence data were only available for adults 18 years or
older, the youngest age group analysed for prevalence was
18-24 years, which corresponded with the youngest age
group analysed for incidence of 25-34 years; thus, PAFs
were calculated for age 225 years. Next, we calculated the
age-weighted percentages of incident cancers attributable
to insufficient physical activity by cancer type, sex and
race/ethnicity. Finally, we added all excess cases across all
cancer types to find the percentage of all incident cancer
cases (excluding basal cell carcinoma (BCC) and squa-
mous cell carcinoma (SCC) of the skin) diagnosed in
Texans aged =25 years in 2015 that were attributable to
insufficient physical activity.

type, age, sex and race/ethnicity: PAF =

RESULTS
In 2005, 40.6% of all Texans aged =18 years did not meet
the US Department of Health and Human Services’

4
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Table 4 Observed case counts of colon, endometrial, premenopausal breast and postmenopausal breast cancers, and all
cancers combined, diagnosed in Texas in 2015 by race/ethnicity (%), adults aged >25 years

Breast Breast
Colon Endometrium (postmenopausal) (premenopausal) All cancers*

All

Men 3706 - - - 51472

Women 3297 3214 14157 1965 51936

Persons 7003 3214 14157 1965 103408
Non-Hispanic whites

Men 2198 - - - 33087

Women 1956 1796 9062 881 32127

Persons 4154 1796 9062 881 65214
Non-Hispanic blacks

Men 506 - - - 6001

Women 484 358 1609 319 6019

Persons 990 358 1609 319 12020
Hispanics

Men 919 - - - 10684

Women 762 944 3001 621 11958

Persons 1681 944 3001 621 22642
Other races/ethnicities

Men 83 - - - 1700

Women 95 116 485 144 1832

Persons 178 116 485 144 3532

*Excluding basal cell carcinoma and squamous cell carcinoma of the skin.

minimum physical activity recommendation of 500
MET-min/week through moderate-intensity or vigorous-
intensity exercise (table 2). More women (45.3%) than
men (35.8%) did not meet these recommendations,
a trend that persisted across all age groups. In general,
more adults in older age groups did not meet recommen-
dations as compared with younger adults.

More non-Hispanic blacks (46.1%) than Hispanics
(43.1%) and non-Hispanic whites (38.5%) did not meet
the minimum physical activity recommendation through
moderate-intensity or vigorous-intensity activity (table 2).
Within each of these major racial/ethnic groups, women
were more likely than men to not meet recommendations
(women: non-Hispanic blacks, 50.8%; Hispanics, 47.8%;
non-Hispanic whites, 43.5%; men: non-Hispanic blacks,
40.3%; Hispanics, 38.4%; non-Hispanic whites, 33.3%).

Through vigorous-intensity activity alone, 71.5% of
Texan adult women did not meet physical activity recom-
mendations (table 3). By race/ethnicity, more Hispanic
women (76.0%) than non-Hispanic black women (74.2%)
and non-Hispanic white women (69.0%) did not perform
adequate physical activity of vigorous-intensity type.

In 2015, there were 103408 cancer cases (excluding
BCC and SCC of the skin) diagnosed in Texan adults
aged >25 years, with nearly equal amounts in men (51472
cases) and women (51936 cases) (table 4). Most cases
occurred in non-Hispanic whites (65214 cases), followed

by Hispanics (22642 cases), non-Hispanic blacks (12020
cases) and individuals of other races/ethnicities (3532
cases). Overall, 2094 excess cancers or 2.0% of all new
cancer cases (excluding BCC and SCC of the skin) diag-
nosed in 2015 were attributable to insufficient physical
activity (table 5). In women, 3.2% of all cancers (1659
excess cases) were attributed to insufficient physical
activity, while in men only 0.8% of cancers (435 excess
cases) were attributable to insufficient physical activity.
Endometrial cancers contributed the highest propor-
tion of excess cancers (21.7%), as compared with colon
cancer (12.7%), premenopausal breast cancer (10.9%)
and postmenopausal breast cancer (2.0%). For colon
cancer, women had a higher overall site-specific PAF than
men (women, 13.9%; men, 11.7%).

Analysis by racial/ethnic subgroup revealed higher
proportions of insufficient physical activity-attributable
cancers in Hispanics (2.6%, 589 excess cases) and non-
Hispanic blacks (2.5%, 298 excess cases) than in non-
Hispanic whites (1.8%, 1152 excess cases). Women
had higher overall PAFs than men across all racial/
ethnic subgroups, and endometrial cancer remained
the top contributor to excess cancers within each race/
ethnicity. Across the three major racial/ethnic groups,
women had higher site-specific PAFs for colon cancer
than men, consistent with the results for all persons
combined.
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Table 5 Age-weighted PAFs of cancers attributable to insufficient physical activity in Texas in 2015 by race/ethnicity (%),

adults aged >25 years

Breast Breast
Colon Endometrium (postmenopausal) (premenopausal) All cancers*
All PAF (excess cases)
Men 11.7 - - - 0.8 (435)
Women 13.9 21.7 2.0 10.9 3.2 (1659)
Persons 12.7 21.7 2.0 10.9 2.0 (2094)
Non-Hispanic whites PAF (excess cases)
Men 11.0 - - - 0.7 (243)
Women 13.6 211 2.0 9.7 2.8 (909)
Persons 12.2 211 2.0 9.7 1.8 (1152)
Non-Hispanic blacks PAF (excess cases)
Men 13.0 - - - 1.1 (66)
Women 15.0 24.0 2.2 11.8 3.9 (232)
Persons 14.0 24.0 2.2 11.8 2.5 (298)
Hispanics PAF (excess cases)
Men 13.7 - - - 1.2 (126)
Women 14.5 22.7 2.2 11.8 3.9 (463)
Persons 141 22.7 2.2 11.8 2.6 (589)
Other races/ethnicities PAF (excess cases)
Men 12.6 - - - 0.6 (10)
Women 12.5 20.8 1.9 12.0 3.4 (62)
Persons 12.5 20.8 1.9 12.0 2.1 (73)

Total may not sum manually due to rounding.

*Excluding basal cell carcinoma and squamous cell carcinoma of the skin. All cancers combined are displayed as PAF (excess cases).

PAF, population attributable fraction.

DISCUSSION

Our study estimated that 2.0% of all cancers (excluding
BCC and SCC of the skin) or 2094 excess cancer cases
diagnosed in Texans aged 225 years in 2015 were attribut-
able to insufficient physical activity, with more cancers in
women (3.2%) than in men (0.8%) caused by insufficient
physical activity. Of all cancer sites, endometrial cancers
contributed the highest fraction of preventable cancers
in women (21.7%). The percentage of insufficient phys-
ical activity-attributable cancers was higher in Hispanics
(2.6%) and non-Hispanic blacks (2.5%) than in non-
Hispanic whites (1.8%).

There is a growing body of evidence showing that
insufficient physical activity, especially sedentariness and
increased sitting time, is associated with increased risk of
developing and dying from cancer.”'*® Increasing rates
of insufficient physical activity through prolonged sitting
and less structured occupational and recreational activi-
ties are a concern for population-level cancer prevention.
Our results are comparable with a previous USA-wide PAF
study which found that 2.9% of cancers (excluding non-
melanoma skin cancers) in 2014 in Americans aged 230
years were attributable to physical inactivity.'” Although
we applied the same RR estimates to our study as those
used in the USA-wide study, the slight difference in the

overall PAF in Texas as compared with the USA may be due
to differences in prevalence sources and years surveyed.
Furthermore, important differences in the demographic
characteristics of the Texas population compared with the
USA overall (eg, 39% of Texans are Hispanic compared
with 18% nationally)' also contribute to the difference
in the overall PAF estimate. The prior USA-wide study
did not examine PAFs by race/ethnicity. In the USA in
2014, site-specific PAFs were also comparable with our
findings, with endometrial cancer (USA, 26.7%“); Texas,
21.7%) contributing the highest fraction of excess cases,
followed by colon cancer (USA, 16.3% (as a per cent of
all colorectal cancers)'’; Texas, 12.7%) and lastly breast
cancer (USA, 3.9%10; Texas, 3.1% (all breast cancers, data
not shown)).

Other studies performed in Australia and the UK in
2010 found that overall 1.6% and 1.0%, respectively, of
cancers in those countries were attributable to insuffi-
cient physical activity.'* !> All of these studies also found
that more cancers were attributable to insufficient phys-
ical activity in women than in men (USA 2014": women,
4.4%: men, 1.5%; Australia 2010'*: women, 2.9%; men,
0.5%; UK 2010": women, 1.7%; men, 0.4%). This is as
expected, since colon cancer is the only cancer type anal-
ysed that applies to men, and female-specific cancers

6
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contribute a high burden of cancer incidence to the
overall PAF for women (in the current study, endome-
trial and breast cancers comprised over 70% of the excess
case load in women). In accordance with our study find-
ings, others have also shown a higher site-specific PAF for
colon cancer specifically in women than in men (USA
2014'; women, 16.8%; men, 15.7% (as a per cent of all
colorectal cancers); Australia 2010 women, 6.9%; men,
6.1%; UK 2010'%: women, 5.5%; men, 5.1%). However, it
should be noted that different countries have different
national guidelines for physical activity, and thus different
reference levels were used across studies, making direct
comparisons difficult."* * Yet, despite variations in meth-
odology across studies, our results corroborate previous
findings regarding insufficient physical activity as a
contributor to cancer incidence, although none of the
previous studies has examined PAFs by race/ethnicity.

When stratified by major racial/ethnic subgroups
of the population, we estimated higher proportions of
cancers attributable to insufficient physical activity in
Hispanics (2.6%) and non-Hispanic blacks (2.5%) than
in non-Hispanic whites (1.8%). The lower overall PAF
for non-Hispanic whites may partially reflect the slightly
higher prevalence of adults meeting our reference
activity level for moderate-intensity or vigorous-intensity
physical activity (ie, 21000 MET-min/week) in non-
Hispanic whites (42.4%) as compared with other racial/
ethnic groups, although the differences in prevalence
are modest, especially compared with Hispanics (41.4%).
Further, while non-Hispanic blacks (38.2%) had the
lowest prevalence of adults meeting reference moderate-
intensity or vigorous-intensity physical activity levels, or
the highest prevalence of adults with insufficient physical
activity levels, the overall PAF for all cancers was slightly
lower in non-Hispanic blacks compared with Hispanics,
whose prevalence of sufficient physical activity more
closely mirrored that of non-Hispanic whites. Thus, there
must be factors other than differences in prevalence—and
other than insufficient physical activity—contributing to
differences in PAFs across racial/ethnic subgroups.

Our study has several limitations. First, prevalence esti-
mates were derived from self-reported physical activity
provided by Texas BRFSS, which may be affected by
reporting bias. Although survey respondents were given
examples of moderate and vigorous activities to help in
their classification, this is inherently subjective and may
be inconsistent among subjects.'” Further, BRFSS specif-
ically quantified non-occupational moderate-intensity
or vigorous-intensity physical activity. Thus, our analysis
excludes those in the population who engage in light-
intensity or occupational physical activity, and whose
inclusion may have affected our results. Also, we partially
based our methods off of a prior USA-based PAF study,"
using the same physical activity reference levels and cate-
gories; while the upper limit of the recommended range
of physical activity was used for moderate-intensity or
vigorous-intensity physical activity, the lower limit of this
range was used for only vigorous-intensity exercise. It

can be argued that the same limits of the recommended
range should have been used in both instances, but we
chose the same levels as the USA-wide study for consis-
tency and comparability. Additionally, while we assumed
a latency period of at least 10 years in this study, the
real latency period between risk factor and cancer diag-
nosis is unknown and probably differs by cancer site.'* °
Also, while the studies referenced for RR estimates may
control for confounding, this population-based study
does not exclude individuals with possibly confounding
characteristics, similar to previous studies.!* 1 Thus, the
potential for confounding may persist. Finally, the cate-
gory for other races/ethnicities is merely a group for indi-
viduals who did not identify with the three major racial/
ethnic groups named in this analysis and may not accu-
rately represent individuals of other named racial/ethnic
groups, so inference should be made with caution.

In conclusion, we estimated that 2.0% of all new cancer
cases (2094 excess cases) diagnosed in Texas in 2015
were attributable to insufficient physical activity. Further,
Hispanics (2.6%) and non-Hispanic blacks (2.5%) had
higher proportions of insufficient physical activity-
attributable cancers than non-Hispanic whites (1.8%).
Moreover, Hispanic women (3.9%) and non-Hispanic
black women (3.9%) had greater proportions of cancers
caused by insufficient physical activity than non-Hispanic
white women (2.8%). Thus, women, particularly minority
women, could especially benefit from regular physical
activity in order to decrease their risk of cancer, although
all Texans should strive to meet national physical activity
recommendations. Primary prevention programmes
should emphasise the protective mechanism of physical
activity against cancer development while incorporating
information gleaned about racial/ethnic differences
in insufficient physical activity-attributable cancers in
order to target the most high-risk groups. This may help
promote cancer health equity in addition to decreasing
future cancer incidence.
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