
Scien&fic	  reasoning,	  
sta&s&cal	  thinking,	  
measurement	  issues,	  
&	  use	  of	  graphics:	  

.	  

	  examples	  from	  
research	  on	  children	  
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James	  Hanley	  



1920 1940 1960 1980 2000 2020

0
20

40
60

80
10
0

Year

A
ge

Lexis Diagram

IRL

CAN
USA

CAN

SUI

ETH

AUS

AUS

AUS

+
+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+ +

+

+

+

++

+

+

+
+

+

+

+

+

+

+
+

+

+

+
+

+

+

+

+

+

+
++

+
+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

+

+

+
+

+

+

+



1920 1940 1960 1980 2000 2020

0
20

40
60

80
10
0

Year

A
ge

Lexis Diagram

IRL

CAN
USA

CAN

SUI

ETH

AUS

AUS

AUS

+
+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+

+ +

+

+

+

++

+

+

+
+

+

+

+

+

+

+
+

+

+

+
+

+

+

+

+

+

+
++

+
+

+

+

+

+

+

+

+

+

+
+ +

+

+

+

+

+

+
+

+

+

+

Milk & Growth
(LANARKSHIRE)

Vitamin A
Lung Fn.

pediatric

adult-oriented
care

18 ?
21 ?

Infant Formula:
Taste test; 

Crying/Fussing

MMR
reactionsEnergy Intake

CLARA DAVIS

Energy
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Energy
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Logic/	  
Design	  

Sta/s/cal	  
Principles	  

Measurement	   Graphics	  

Immortal	  Time	   X	  

Wri&ng:	  Mac	  vs.	  PC	   X	   X	   X	  

Lanarkshire	  Milk	  Exp’t	   X	   X	  

MMR	  Reac&ons	   X	   X	  

Al&tude	  Sickness	   X	   X	  

Inf.	  Formula:	  Cry/Fuss	   X	   X	  

Vitamin	  A:	  Lung	  Func&on	   X	  

Transfer	  to	  Adult	  Care	   X	   X	  

Energy	  Intake	   X	  

Physical	  Ac&vity	   X	   X	  











William Farr (1807 - 1883)  
British epidemiologist 
one of founders of medical statistics!



1843 





The	  study	  period	  was	  divided	  in	  two	  parts	  to	  classify	  Popes	  by	  calendar	  year	  at	  
death	  (1200–1599	  or	  1600–1900).	  
	  
For	  each	  period,	  the	  minimum	  age	  at	  star&ng	  pon&ficate	  was	  used	  to	  exclude	  
ar&sts	  who	  died	  before	  reaching	  that	  age	  (39	  and	  38	  years,	  respec&vely)	  

Several	  steps	  were	  required	  before	  a	  cardinal	  could	  enter	  the	  Conclave,	  making	  
longevity	  a	  necessary	  condi&on	  for	  being	  elected	  Pope.	  Bearing	  in	  mind	  this	  
considera&on,	  we	  aimed	  at	  inves&ga&ng	  whether	  longevity	  of	  Popes	  was	  longer	  than	  
that	  of	  other	  popula&on	  groups	  of	  contemporary	  people,	  	  
	  
a^er	  having	  taken	  into	  account	  that	  Popes	  had	  to	  have	  reached	  a	  certain	  age	  before	  
being	  elected	  to	  papacy.	  







The	  numbers	  of	  years	  by	  which	  
ar&sts,	  who	  had	  reached	  the	  
same	  age	  as	  the	  Pope	  was	  when	  
elected,	  	  
	  
outlived	  	  
(posi&ve	  differences,	  ver&cal	  
axis),	  	  
	  
or	  were	  outlived	  by	  (nega&ve	  
differences),	  
	  
the	  Pope	  









Brought to our attention by B. Foster, MD 
Division of Nephrology, Department of Pediatrics,  
McGill University Faculty of Medicine, Montreal, QC, Canada.  
beth.foster@muhc.mcgill.ca 









27	  factors	  







Logic/	  
Design	  

Sta/s/cal	  
Principles	  

Measurement	   Graphics	  

Immortal	  Time	   X	  

Wri&ng:	  Mac	  vs.	  PC	   X	   X	   X	  

Lanarkshire	  Milk	  Exp’t	   X	   X	  

MMR	  Reac&ons	   X	   X	  

Al&tude	  Sickness	   X	   X	  

Inf.	  Formula:	  Cry/Fuss	   X	   X	  

Vitamin	  A:	  Lung	  Func&on	   X	  

Transfer	  to	  Adult	  Care	   X	   X	  

Energy	  Intake	   X	  

Physical	  Ac&vity	   X	   X	  


