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b.	
  The	
  discipline	
  may	
  not	
  be	
  doing	
  that	
  well	
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A	
  consequen,alist	
  	
  epidemiology	
  [is]	
  centrally	
  
concerned	
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  improving	
  health	
  outcomes.	
  	
  	
  	
  
We	
  would	
  be	
  much	
  more	
  concerned	
  with	
  
maximizing	
  the	
  good	
  that	
  can	
  be	
  achieved	
  by	
  our	
  
studies	
  and	
  by	
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  approaches	
  than	
  we	
  are	
  by	
  our	
  
approaches	
  themselves.	
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Popula'ons	
  and	
  improving	
  their	
  health	
  is	
  what	
  
maKers	
  most.	
  This	
  suggests	
  that	
  we	
  need	
  to	
  
	
  
a1.	
  Iden,fy,	
  and	
  study,	
  the	
  factors	
  that	
  may	
  
have	
  greatest	
  impact	
  on	
  popula,on	
  health	
  
a2.	
  Clarify	
  the	
  rela,ve	
  contribu,on	
  of	
  factors	
  
that	
  influence	
  health	
  condi,ons	
  in	
  popula,ons	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  



	
  
	
  
	
  
	
  
	
  
Will	
  reducing	
  the	
  prevalence	
  of	
  junk	
  food	
  
ea,ng	
  in	
  the	
  popula,on	
  reduce	
  obesity	
  in	
  the	
  
popula,on?	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
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  environment	
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Therefore	
  
	
  
Varia,on	
  in	
  the	
  prevalence	
  of	
  
inter-­‐individual	
  causes	
  is	
  directly	
  
associated	
  with	
  the	
  number	
  of	
  
obese	
  people	
  only	
  when	
  the	
  
prevalence	
  of	
  environmental	
  
causes	
  is	
  high/med	
  and	
  
background	
  causes	
  are	
  med/low.	
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Observa,on	
  1	
  
	
  
Prevalence	
  of	
  junk	
  food	
  ea,ng	
  
never	
  maKers	
  to	
  the	
  effect	
  of	
  
junk	
  food	
  ea,ng	
  on	
  obesity	
  in	
  the	
  
popula,on	
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Observa,on	
  2	
  	
  
	
  
When	
  gene,c	
  influence	
  is	
  low,	
  
the	
  risk	
  of	
  obesity	
  following	
  junk	
  
food	
  ea,ng	
  is	
  high	
  only	
  when	
  
food	
  environment	
  is	
  adverse	
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Observa,on	
  3	
  	
  
	
  
Gene,c	
  influence	
  obviates	
  
environmental	
  influence	
  only	
  
under	
  ‘common	
  variant’	
  
condi,ons	
  



	
  
	
  
	
  
	
  
	
  
	
  
Therefore,	
  popula,on-­‐wide	
  obesity	
  reduc,on	
  
effec,vely	
  requires	
  manipula,on	
  of	
  the	
  food	
  
environment.	
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This	
  is	
  necessarily	
  the	
  case	
  in	
  any	
  situa,on	
  
when	
  both	
  individual	
  factors	
  and	
  features	
  of	
  
context	
  determine	
  health	
  outcomes,	
  it	
  is	
  a	
  real	
  
mathema'cal	
  limit	
  to	
  improvement	
  in	
  health	
  
that	
  focuses	
  only	
  on	
  the	
  individual	
  







Popula'ons	
  and	
  improving	
  their	
  health	
  is	
  what	
  
maKers	
  most.	
  This	
  suggests	
  that	
  we	
  need	
  to	
  
	
  
a1.	
  Iden,fy,	
  and	
  study,	
  the	
  factors	
  that	
  may	
  
have	
  greatest	
  impact	
  on	
  popula,on	
  health	
  
a2.	
  Clarify	
  the	
  rela,ve	
  contribu,on	
  of	
  factors	
  
that	
  influence	
  health	
  condi,ons	
  in	
  popula,ons	
  	
  
a3.	
  Focus	
  on	
  understanding	
  how	
  intervening	
  
affects	
  popula,ons	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  



We	
  know	
  how	
  myocardial	
  infarc,ons	
  arise	
  

h]p://jama.jamanetwork.com/data/Journals/JAMA/23329/jpg0130f1.jpg	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  



We	
  know	
  how	
  myocardial	
  infarc,ons	
  arise	
  

h]p://jama.jamanetwork.com/data/Journals/JAMA/23329/jpg0130f1.jpg	
  

So,	
  lipid	
  lowering,	
  ac.ng	
  
here	
  should	
  help	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  



We	
  know	
  how	
  myocardial	
  infarc,ons	
  arise	
  

h]p://jama.jamanetwork.com/data/Journals/JAMA/23329/jpg0130f1.jpg	
  

So,	
  lipid	
  lowering,	
  ac.ng	
  
here	
  should	
  help	
  

As	
  should	
  primary	
  
sten.ng	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  



The	
  ACCORD	
  study	
  group.	
  Effects	
  of	
  Combina.on	
  Lipid	
  Therapy	
  in	
  Type	
  2	
  Diabetes	
  Mellitus.	
  NEJM.	
  2010;	
  N	
  Engl	
  J	
  Med	
  2010;362:1563-­‐74.	
  	
  



Boden et al. Optimal Medical Therapy with or without PCI for Stable Coronary Disease. N Engl J Med 2007;356:1503-16. 



Why?	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  



	
  
	
  
	
  
	
  
	
  
	
  
When	
  a	
  study	
  does	
  not	
  support	
  the	
  central	
  
hypothesis,	
  it	
  is	
  cri,cal	
  to	
  examine	
  poten,al	
  
reasons	
  for	
  this	
  outcome.	
  ” 

“ 

The	
  ACCORD	
  study	
  group.	
  Effects	
  of	
  Combina.on	
  Lipid	
  Therapy	
  in	
  Type	
  2	
  Diabetes	
  Mellitus.	
  NEJM.	
  2010;	
  N	
  Engl	
  J	
  Med	
  2010;362:1563-­‐74.	
  	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  



	
  
	
  
	
  
	
  
	
  
	
  
Perhaps	
  the	
  answer	
  lies	
  in	
  the	
  challenge	
  of	
  
taking	
  our	
  inference	
  from	
  pathophysiology	
  and	
  
expec,ng	
  generalizability	
  of	
  answers	
  to	
  
popula,ons	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  





h]p://i.telegraph.co.uk/mul.media/archive/02277/popula.on-­‐crowd-­‐1_2277864b.jpg	
  



h]p://graphics8.ny.mes.com/images/2009/03/11/opinion/13popula.on.480.jpg	
  



	
  
	
  
	
  
	
  
	
  
Introductory	
  epidemiology,	
  an	
  illustra,on	
  
	
  
Let	
  us	
  test	
  an	
  exposure	
  that	
  may	
  be	
  associated	
  
with	
  myocardial	
  infarc,on	
  
We	
  take	
  three	
  samples	
  from	
  three	
  popula,ons	
  
and	
  follow	
  them	
  forward	
  in	
  ,me	
  
	
  

a.	
  Focus	
  on	
  what	
  maKers	
  most	
  



Keyes	
  K,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  epidemiologic	
  founda.ons.	
  Oxford	
  University	
  Press.	
  Forthcoming.	
  



Keyes	
  K,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  epidemiologic	
  founda.ons.	
  Oxford	
  University	
  Press.	
  Forthcoming.	
  

No	
  associa.on	
  



Keyes	
  K,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  epidemiologic	
  founda.ons.	
  Oxford	
  University	
  Press.	
  Forthcoming.	
  



Keyes	
  K,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  epidemiologic	
  founda.ons.	
  Oxford	
  University	
  Press.	
  Forthcoming.	
  

33	
  addi.onal	
  
myocardial	
  infarc.ons	
  
for	
  every	
  100	
  cases	
  with	
  

exposure	
  



Keyes	
  K,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  epidemiologic	
  founda.ons.	
  Oxford	
  University	
  Press.	
  Forthcoming.	
  



Keyes	
  K,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  epidemiologic	
  founda.ons.	
  Oxford	
  University	
  Press.	
  Forthcoming.	
  

10	
  addi.onal	
  
myocardial	
  infarc.ons	
  
for	
  every	
  100	
  cases	
  with	
  

exposure	
  



Why?	
  
	
  
The	
  exposure	
  alone	
  does	
  not	
  cause	
  myocardial	
  
infarc,on;	
  the	
  exposure	
  needs	
  to	
  happen	
  
together	
  with	
  socioeconomic	
  adversity	
  



Component	
  
Causes	
  

X	
   Y	
  

✔	
   ✔	
  

✔	
  

	
  	
   ✔	
  

What	
  the	
  causal	
  structure	
  may	
  look	
  like	
  if	
  X,	
  the	
  
gene,	
  and	
  Y,	
  socioeconomic	
  adversity	
  are	
  both	
  
necessary	
  and	
  insufficient	
  causes	
  of	
  disease	
  

Keyes	
  KM,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  methodological	
  founda.ons.	
  Oxford	
  University	
  Press;	
  2014.	
  



Component	
  
Causes	
  

Probability	
  of	
  disease	
  

X	
   Y	
  

✔	
   ✔	
   1	
  

✔	
   0	
  

	
  	
   ✔	
   0	
  

0	
  

What	
  the	
  causal	
  structure	
  may	
  look	
  like	
  if	
  X,	
  the	
  
gene,	
  and	
  Y,	
  socioeconomic	
  adversity	
  are	
  both	
  
necessary	
  and	
  insufficient	
  causes	
  of	
  disease	
  

Keyes	
  KM,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  methodological	
  founda.ons.	
  Oxford	
  University	
  Press;	
  2014.	
  



Keyes	
  KM,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  methodological	
  founda.ons.	
  Oxford	
  University	
  Press;	
  2014.	
  



0%	
  	
  low	
  SES	
  

Keyes	
  KM,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  methodological	
  founda.ons.	
  Oxford	
  University	
  Press;	
  2014.	
  

50%	
  low	
  
SES	
  

40%	
  low	
  
SES	
  



Component	
  
Causes	
  

Probability	
  of	
  
disease	
  

X	
   Y	
  

✔	
   ✔	
   1	
  

✔	
   0	
  

	
  	
   ✔	
   0	
  

0	
  No	
  myocardial	
  infarc.ons	
  due	
  to	
  the	
  
exposure	
  because	
  the	
  causal	
  partner	
  is	
  not	
  
present;	
  hence	
  equal	
  likelihood	
  of	
  myocardial	
  
infarc.on	
  among	
  those	
  exposed/unexposed	
  

0%	
  low	
  SES	
   50%	
  low	
  
SES	
  

40%	
  low	
  
sES	
  



Keyes	
  KM,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  methodological	
  founda.ons.	
  Oxford	
  University	
  Press;	
  2014.	
  



50%	
  of	
  those	
  who	
  are	
  
exposed	
  also	
  have	
  low	
  

SES,	
  hence	
  die	
  
prematurely	
  

40%	
  of	
  those	
  who	
  are	
  
exposed	
  also	
  have	
  low	
  

SES,	
  hence	
  die	
  
prematurely	
  

Keyes	
  KM,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  methodological	
  founda.ons.	
  Oxford	
  University	
  Press;	
  2014.	
  



17%	
  of	
  those	
  who	
  are	
  
unexposed	
  have	
  a	
  

myocardial	
  infarc.on	
  

17%	
  of	
  those	
  who	
  are	
  
unexposed	
  have	
  a	
  

myocardial	
  infarc.on	
  

Keyes	
  KM,	
  Galea	
  S.	
  Epidemiology	
  ma]ers:	
  A	
  new	
  introduc.on	
  to	
  methodological	
  founda.ons.	
  Oxford	
  University	
  Press;	
  2014.	
  



Under	
  a	
  very	
  plausible	
  assump,on	
  of	
  co-­‐
occurring	
  causes,	
  any	
  given	
  sample	
  will	
  give	
  us	
  
different	
  es,mates	
  for	
  exposure-­‐death	
  
associa,on	
  dependent	
  en,rely	
  on	
  other	
  factors	
  
that	
  dis,nguish	
  between	
  samples	
  



But	
  you	
  see,	
  Meg,	
  just	
  because	
  we	
  don't	
  
understand	
  doesn't	
  mean	
  that	
  the	
  
explana,on	
  doesn't	
  exist.	
  
	
  

“     
” 

Madeleine	
  L’Engle,	
  A	
  wrinkle	
  in	
  .me	
  



An	
  epidemiology	
  of	
  consequence	
  should	
  
	
  
a.   Focus	
  on	
  what	
  maKers	
  most	
  
b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  
c.	
  Engage	
  in	
  transla,ng	
  the	
  science	
  
d.	
  Teach	
  epidemiology	
  differently	
  	
  	
  	
  	
  
	
  



Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  

b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  



For	
  40	
  years	
  we	
  have	
  known	
  about	
  the	
  rela.onship	
  
between	
  sodium	
  and	
  the	
  development	
  of	
  hypertension	
  
and	
  other	
  life	
  threatening	
  diseases.	
  	
  

Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  

b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  



Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  

b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  



Aoer	
  tobacco	
  control	
  the	
  most	
  cost	
  effec.ve	
  
interven.on	
  to	
  control	
  chronic	
  disease	
  might	
  be	
  
reduc.on	
  of	
  sodium	
  intake.	
  	
  

Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  

b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  



Niels	
  Graudal	
  and	
  G.	
  Jurgens.	
  “The	
  sodium	
  phantom,”	
  BMJ	
  2011;343:d6119	
  	
  

b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  



It	
  is	
  surprising	
  that	
  many	
  countries	
  have	
  uncri.cally	
  
adopted	
  sodium	
  reduc.on,	
  which	
  probably	
  is	
  the	
  largest	
  
delusion	
  in	
  the	
  history	
  of	
  preven.ve	
  medicine.	
  	
  

Niels	
  Graudal	
  and	
  G.	
  Jurgens.	
  “The	
  sodium	
  phantom,”	
  BMJ	
  2011;343:d6119	
  	
  

b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  



Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  

b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  



We	
  are	
  commonly	
  advised	
  to	
  cut	
  down	
  on	
  salt…[but]	
  we	
  
do	
  not	
  know	
  if	
  low	
  salt	
  diets	
  improve	
  or	
  worsen	
  health	
  
outcomes.	
  

Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  

b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  



Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  



	
  We	
  found	
  no	
  strong	
  evidence	
  that	
  salt	
  	
  
reduc.on	
  reduced	
  all-­‐cause	
  mortality	
  or	
  CVD	
  
morbidity	
  in	
  normotensives	
  or	
  hypertensives.	
  

Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  



Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  



The	
  commi]ee	
  determined	
  that	
  evidence	
  from	
  
studies	
  on	
  direct	
  health	
  outcomes	
  is	
  inconsistent	
  
and	
  insufficient	
  to	
  conclude	
  that	
  lowering	
  sodium	
  
intakes	
  below	
  2,300	
  mg	
  per	
  day	
  either	
  increases	
  or	
  
decreases	
  risk	
  of	
  CVD	
  outcomes	
  (including	
  stroke	
  
and	
  CVD	
  mortality)	
  or	
  all	
  cause	
  mortality	
  in	
  the	
  
general	
  U.S.	
  popula.on.	
  

Bayer	
  R,	
  Johns	
  D,	
  Galea	
  S.	
  Salt,	
  Science,	
  And	
  Public	
  Health:	
  The	
  Challenge	
  Of	
  Evidence-­‐Based	
  Decision	
  Making.	
  Health	
  Affairs.	
  2012;	
  31(12):	
  2738-­‐2746.	
  PMID:	
  23213158.	
  



Johns	
  DM,	
  Bayer	
  R,	
  Galea	
  S.	
  Controversial	
  salt	
  report	
  peppered	
  with	
  uncertainty.	
  [le]er].	
  	
  Science.	
  2013;341:	
  1063.	
  PMID:	
  24009376.	
  doi:	
  10.1126/science.341.6150.1063.	
  
	
  



Why?	
  



PaKerns	
  of	
  clustering	
  of	
  cita,ons	
  between	
  
publica,ons	
  

Ci.ng	
  ar.cles	
  
Pro	
   Con	
   NC	
   Total	
  

Cited	
  
ar.cles	
  

Pro	
   381	
   146	
   65	
   592	
  
Con	
   275	
   235	
   51	
   561	
  
No	
  conclusion	
   105	
   39	
   48	
   192	
  
Total	
   761	
   420	
   164	
   1345	
  

Suppor.ve	
  cita.on	
  likelihood	
  ra.o	
  (381/761)/(146/420)	
  =	
  1.44	
  
	
  
Contradictory	
  cita.on	
  likelihood	
  ra.o	
  (275/761)/(235/420)	
  =	
  0.65	
  
	
  



PaKerns	
  of	
  clustering	
  of	
  cita,ons	
  between	
  
publica,ons	
  

Blue	
  is	
  suppor.ve	
  of	
  hypothesis,	
  red	
  is	
  against,	
  black	
  is	
  indeterminate;	
  gray	
  is	
  cross-­‐category	
  cita.on	
  



PaKerns	
  of	
  clustering	
  of	
  co-­‐authors	
  between	
  
publica,ons	
  

Authors	
  with	
  at	
  least	
  two	
  ar.cles	
  in	
  the	
  field,	
  and	
  ar.cles	
  with	
  at	
  least	
  two	
  cita.ons;	
  density	
  of	
  line	
  thickness	
  refers	
  to	
  number	
  of	
  ar.cles.	
  Blue	
  is	
  suppor.ve	
  of	
  
hypothesis,	
  red	
  is	
  against,	
  black	
  is	
  indeterminate	
  



A	
  few	
  papers	
  are	
  cited	
  quite	
  a	
  bit;	
  most	
  papers	
  
are	
  not	
  cited	
  much	
  at	
  all	
  



PaKerns	
  of	
  uncertainty	
  in	
  systema,c	
  reviews	
  



PaKerns	
  of	
  uncertainty	
  in	
  systema,c	
  reviews	
  

On	
  average,	
  there	
  is	
  only	
  27%	
  chance	
  that	
  if	
  a	
  primary	
  study	
  
is	
  selected	
  by	
  a	
  systema.c	
  review,	
  a	
  further	
  review	
  would	
  
also	
  select	
  it	
  



An	
  epidemiology	
  of	
  consequence	
  should	
  
	
  
a.   Focus	
  on	
  what	
  maKers	
  most	
  
b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  
c.	
  Engage	
  in	
  transla,ng	
  the	
  science	
  
d.	
  Teach	
  epidemiology	
  differently	
  	
  	
  	
  	
  
	
  



c.	
  Engage	
  in	
  transla,ng	
  the	
  science	
  



Median	
  number	
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[Our	
  task]	
  	
  is	
  not	
  to	
  tell	
  people	
  what	
  they	
  should	
  do.	
  
That	
  is	
  a	
  maKer	
  for	
  socie,es	
  and	
  their	
  individual	
  
members	
  to	
  decide.	
  	
  [Rather,	
  our	
  task	
  is]	
  to	
  analyze	
  
the	
  op,ons,	
  so	
  that	
  such	
  important	
  choices	
  can	
  be	
  
based	
  on	
  a	
  clearer	
  understanding	
  of	
  the	
  issues	
  

Rose	
  G.	
  The	
  strategy	
  of	
  preven.ve	
  medicine.	
  Oxford	
  University	
  Press,	
  1991.	
  p.	
  6.	
  

“     

” 

c.	
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  transla,ng	
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An	
  epidemiology	
  of	
  consequence	
  should	
  
	
  
a.   Focus	
  on	
  what	
  maKers	
  most	
  
b.	
  Cri,cally	
  interrogate	
  what	
  we	
  think	
  we	
  know	
  
c.	
  Engage	
  in	
  transla,ng	
  the	
  science	
  
d.	
  Teach	
  epidemiology	
  differently	
  	
  	
  	
  	
  
	
  



	
  
Our	
  current	
  teaching	
  in	
  the	
  field	
  is	
  based	
  on	
  an	
  accepted	
  
canon,	
  taught	
  similarly	
  throughout	
  epidemiology	
  books	
  

*Keyes	
  KM,	
  Galea	
  S.	
  Current	
  prac.ces	
  in	
  teaching	
  introductory	
  epidemiology:	
  how	
  we	
  got	
  here,	
  where	
  to	
  go.	
  American	
  Journal	
  of	
  Epidemiology.	
  In	
  press.	
  
Textbooks	
  included:	
  Aschengrau	
  &	
  Seage,	
  Bhopal,	
  Bonita	
  et	
  al.,	
  Carneiro	
  &	
  Howard,	
  Carr	
  et	
  al.,	
  Friis,	
  Gertman,	
  Gordis,	
  Kestenbaum,	
  Merrill,	
  Rothman,	
  Saracci,	
  Webb,	
  Wassertheil-­‐Smoller.	
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  epidemiology	
  differently	
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Our	
  teaching	
  is	
  
organized	
  around	
  
our	
  methods,	
  

labeling	
  par.cular	
  
methodologic	
  
approaches	
  and	
  
discussing	
  them	
  in	
  

isola.on	
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What	
  if	
  we	
  taught	
  instead	
  from	
  first	
  
principles,	
  informed	
  by	
  an	
  epidemiology	
  
of	
  consequence?	
  

d.	
  Teach	
  epidemiology	
  differently	
  



First	
  principles	
  of	
  epidemiology?	
  

1.  Define	
  the	
  popula.on	
  of	
  interest	
  

2.  Conceptualize	
  and	
  create	
  measures	
  of	
  exposures	
  and	
  health	
  
indicators	
  

3.  Take	
  a	
  sample	
  of	
  the	
  popula.on	
  

4.  Es.mate	
  measures	
  of	
  associa.on	
  between	
  exposures	
  and	
  
health	
  indicators	
  of	
  interest	
  

5.  Rigorously	
  evaluate	
  whether	
  the	
  associa.on	
  observed	
  
suggests	
  a	
  causal	
  associa.on	
  

6.  Assess	
  the	
  evidence	
  for	
  causes	
  working	
  together	
  

7.  Assess	
  the	
  extent	
  to	
  which	
  the	
  result	
  ma]ers—is	
  externally	
  
valid—to	
  other	
  popula.ons	
  

*Keyes	
  KM,	
  Galea	
  S.	
  Current	
  prac.ces	
  in	
  teaching	
  introductory	
  epidemiology:	
  how	
  we	
  got	
  here,	
  where	
  to	
  go.	
  American	
  Journal	
  of	
  Epidemiology.	
  In	
  press.	
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It	
  is	
  all	
  about	
  
popula.ons	
  and	
  
poten.al	
  ways	
  to	
  
improve	
  them;	
  
this	
  is	
  the	
  first	
  
underlying	
  
principle	
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At	
  core,	
  we	
  
remain	
  a	
  

quan.ta.ve	
  
science	
  with	
  a	
  
toolkit	
  to	
  teach	
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At	
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  we	
  
remain	
  a	
  

quan.ta.ve	
  
science	
  with	
  a	
  
toolkit	
  to	
  teach	
   The	
  science	
  

ma]ers	
  if	
  we	
  are	
  
able	
  to	
  influence	
  
popula.ons	
  

*Keyes	
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1.   Mo,va,ons	
  
2.   A	
  disciplinary	
  defini,on	
  
3.   A	
  call	
  for	
  recalibra,on	
  
4.   The	
  consequences	
  of	
  consequen,alism	
  
5.   Controversial	
  consequen,al	
  thoughts	
  
6.   Other	
  consequences,	
  not	
  discussed	
  

	
  



Although	
  biological	
  principles	
  seem	
  to	
  be	
  
vastly	
  more	
  varied	
  than	
  physics,	
  and	
  more	
  
dependent	
  on	
  locally	
  varying	
  modifying	
  
influences,	
  the	
  ul,mate	
  aim	
  of	
  biological	
  
research	
  on	
  humans	
  or	
  other	
  species,	
  is	
  like	
  
that	
  of	
  physics,	
  to	
  be	
  able	
  to	
  make	
  general	
  
statements	
  about	
  nature.	
  

Rothman	
  KJ,	
  Gallacher	
  JEJ,	
  Hatch	
  EE.	
  Why	
  representa.veness	
  should	
  be	
  avoided.	
  Interna.onal	
  Journal	
  of	
  Epidemiology	
  2013;42:1014–1015	
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But	
  can	
  we	
  make	
  “general	
  statements	
  about	
  
nature”	
  in	
  quan,ta,ve	
  popula,on	
  health	
  
science?	
  	
  
	
  



1.   Mo,va,ons	
  
2.   A	
  disciplinary	
  defini,on	
  
3.   A	
  call	
  for	
  recalibra,on	
  
4.   The	
  consequences	
  of	
  consequen,alism	
  
5.   Controversial	
  consequen,al	
  thoughts	
  
6.   Other	
  consequences,	
  not	
  discussed	
  



An	
  epidemiology	
  of	
  consequence	
  should	
  also	
  
	
  
a.	
  Use	
  any	
  method	
  necessary	
  
b.	
  Cast	
  a	
  global	
  popula,on	
  conceptual	
  net	
  
c.	
  Engage	
  issues	
  of	
  equity	
  v.	
  efficiency	
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