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What  does  cancer  have  to  do  with  
youth?

Isn’t  cancer  mainly  a  disease  of  older  
adults???



US  Cancer  Incidence  Rates  by  Age

40  to  44  y

Thakkar  et  al;;  Am  J  Med  Sci  2014;;348:65–70



US  Cancer  Mortality  Rates  by  Age

40  to  44  y

Thakkar  et  al;;  Am  J  Med  Sci  2014;;348:65–70



“  …  physical  activity  appears  to  track  reasonably  well  
in  the  longer  term,  for  example  from  adolescence  to  
adulthood”



Likelihood  of  Fulfilling  PA  Guidelines  
as  Older  Adult

A
dj
us
te
d  
O
dd
s  
R
at
io

Conroy  et  al,  MSSE  2005;;37:1251-­6
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Mths/y  of  2+  times/wk sports  participation  during  
high  school  and  ages  18-­22

Women’s  Health  Study;;  
40,000  women  aged  45+  y



Topics  Covered

1. Importance  of  cancer

2. How  active  (or  inactive)  are  we?
3. Research  on  physical  activity  and  

cancer  prevention



Importance  of  Cancer



Top  10  Causes  of  Death,  USA,  1900-­2010

Jones  et  al;;  NEJM  2012;;2333-­8

heart  disease  
and  cancer

heart  disease
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American  Cancer  Society,  Global  Cancer  Facts  &  Figures  3rd  Edition,   2015



American  Cancer  Society,  Cancer  Facts  &  Figures  2017  

Leading  Cancer  Types  (New  Cases  and  Deaths)  by  Sex,  US  2017



Behaviors  that  ↓ Cancer  Risk

• Don’t  smoke

• Be  physically  active  (today’s  topic)

• Eat  a  healthy  diet  (if  you  drink,  limit  
alcohol  intake)

• Maintain  a  healthy  weight



Roger  Gentilhomme of  Falmouth,  MA,  
age  100  (2009)

Ida  Keeling  of  Bronx,  NY,  
age  100  y  (2016)



How  Active  are  We?



• US  federal  government  published   comprehensive  
Physical  Activity  Guidelines   for  Americans  for  the  first  
time  in  2008

• Similar  recommendations   from  WHO  in  2010



• 1  hour  or  more  of  daily  physical  activity  that  
is  at  least  moderate:
– Most  of  the  1  or  more  hours  a  day  should  
be  either  moderate-­ or  vigorous-­intensity  
aerobic  physical  activity

– Do  vigorous-­intensity  physical  activity  at  
least  3  days  a  week

Key  Guidelines  – Children  and  
Adolescents  (6-­17  y)



– As  part  of  1  or  more  hours  of  daily  physical  
activity,  include  muscle-­strengthening  
activities  at  least  3  days  a  week  

– As  part  of  1  or  more  hours  of  daily  physical  
activity,  include  bone-­strengthening  
activities  at  least  3  days  a  week  

• It  is  important  to  encourage  young  people  to  
participate  in  physical  activities  that  are  age  
appropriate,  enjoyable,  and  offer  variety

Key  Guidelines  – Children  and  
Adolescents  (6-­17  y)



Key  Guidelines  – Adults

• Minimum  levels  a  week:

– 2  hours  and  30  minutes  (150  minutes)  
moderate-­intensity  aerobic  activity;;  or

– 1  hour  and  15  minutes  (75  minutes)  
vigorous-­intensity  aerobic  activity;;  or

– An  equivalent  combination

• Muscle-­strengthening  activities  that  involve  all  
major  muscle  groups  should  be  performed  on  
2  or  more  days  of  the  week



Physical  Activity  Surveillance

• Several  health  surveys  monitor  physical  
activity  in  US;;  examples   include  -­

• Youth  Risk  Behavior  Surveillance  System  
(YRBSS)

• Behavioral  Risk  Factor  Surveillance  
System  (BRFSS)

• National  Health  Interview  Survey  (NHIS)

• National  Health  and  Nutrition  Examination  
Survey  (NHANES)



No  Data

19.5%  -­ 23.2%

23.3%  -­ 25.2%

25.3%  -­ 26.7%

26.8%  -­ 32.2%

%  of  US  high  school  students  physically  active  
for  60+  min/day  on  all  7  days

State  Youth  Risk  Behavior  Surveillance  Surveys,  2015



%  of  US  adults  meeting  aerobic  and  
muscle  strengthening  recommendations

BRFSS  2013  data:
150  min/wk moderate-­intensity  or  75  min/wk
vigorous-­intensity  aerobic  activity  or  equivalent  
PLUS  muscle  strengthening  activities  2+  days/wk
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How  Many  Steps  Per  Day  in  Adults?



Research  on  Physical  Activity  
and  Cancer  Prevention



Physical  Activity  and  Health  Studies:  
Brief  History

• Benefits  of  physical  activity  for  health  
known  for  a  long  time  (as  far  back  as  
2500  BC)

• First  physical  activity  and  cancer  
prevention  studies  published  in  1922

• Not  much  further  work  until  mid-­1980’s

• 1st official  recognition  of  role  of  PA  in  
cancer  prevention  in  2002:  International  
Agency  for  Research  on  Cancer  (IARC)  
and  American  Cancer  Society  (ACS)



Early  studies  of  health  benefits  
focused  on  heart  disease

Jerry  Morris  (1910-­2009)
Studies  of  London  busmen

Ralph  Paffenbarger,  Jr.  (1922-­2007)
Studies  of  Harvard  alumni



Cancer  Epidemiology  and  Prevention,  4th edition   (in  press):  Moore,  
Matthews,  Keadle,  Patel,  Lee.  Physical  Activity,  Sedentary  Behaviors,  
and  Risk  of  Cancer

2017  Totality  of  Evidence  on
↓ Cancer  Risk  with  Physical  Activity



Physical  Activity  and  
Colon  Cancer  Prevention

• >50  studies  have  examined  this  topic

• Studies  conducted  in  North  America,  
Europe,  Asia,  and  Australia

• Studies  consistently  show  lower  risk  
of  colon  cancer  in  active  men  and  
active  women,  compared  to  inactive

• Risk  is  ~20-­30%  lower  among  those  
active



Cancer  Epidemiology  and  Prevention,  4th edition   (in  press)
Data  from  Wolin et  al,
Br  J  Cancer  2009;;  100:611-­6

Physical  Activity  and  
Colon  Cancer  Prevention

24%  ↓ risk  
among  active

Favors  physical  activity



• >75  studies  have  examined  this  topic  
(female  breast  cancer)

• Studies  conducted  in  North  America,  
Europe,  Asia,  and  Australia

• Overall,  data  show  show  lower  risk  of  
breast  cancer  in  women,  compared  to  
inactive

• Risk  is  ~20%  lower  among  those  
active

Physical  Activity  and  
Breast  Cancer  Prevention



Data  for  prospective  cohort  studies:
Wu  et  al,  Breast  Cancer  Res  Treat  
2013;;137:869-­82 Cancer  Epidemiology  and  Prevention,  4th edition   (in  press)

Physical  Activity  and  
Breast  Cancer  Prevention

13%  ↓ risk  
among  active

Favors  physical  activity





Data  from  12  cohorts  (n  =  1.44  million)

Physical  Activity  and  Risk  of  Cancer

Favors  physical  activity

Moore  et  al,  JAMA  Int Med  2016;;176:816-­25



Physical  Activity  in  Cancer  Survivors

• Early  diagnosis  and  improved  treatment  
have  led  to  large  numbers  of  people  living  
with  a  cancer  diagnosis  (US  2014:  14.5  M)

• Exercise  prior  to  treatment  is  prescribed  
as  “prehab”  to  enhance  physical  fitness  
and  coping  with  treatment

• Cancer  rehab:  exercise  during  and  after  
treatment  to  reduce  fatigue,  enhance  
function,  and  improve  quality  of  life

• Recent  studies  indicate  physical  activity  
can  improve  survival  in  cancer  patients



Physical  Activity  and  Mortality:  
Breast  Cancer  Survivors

Schmid et  al,  Ann  Oncol 2014;;25:1293–311

23%  ↓ risk

48%  ↓ risk



Physical  Activity  and  Mortality:  
Colorectal  Cancer  Survivors

Schmid et  al,  Ann  Oncol 2014;;25:1293–311

26%  ↓ risk

42%  ↓ risk



Scientific  American  Nov  2014



Biswas  et  al,  Ann  Intern  Med  2015;; 162:123-­32

Sedentary  Behavior and  Cancer  Risk

13%  ↑ risk

16%  ↑ risk



How  Much  Physical  Activity  is  
Needed  For  Cancer  Prevention?





Rock  et  al,  CA  Cancer  J  Clin 2012;;62:242-­74



Conclusions

• Cancer  is  a  leading  cause  of  death
• Being  active  can  ↓ risks  of  developing  
colon,  breast,  endometrial  and  kidney  
cancers,  and  possibly  other  cancers

• Physical  activity  also  may  improve  
survival  among  persons  living  with  
cancer

• Although  cancer   is  mainly  a  disease  of  
older  adults,  because  physical  activity  
tracks  over  time,  it  is  important  to  
promote  physical  activity  in  youth


