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Describing the risk of an event 

Risk (incidence) of an event 
 
=     No. patients with the event over study period 

No. patients at the start of the study 



Describing the risk of an event 

Risk (incidence) of an event 
 
=     No. patients with the event over study period 

Odds of an event 
 
=  No. patients with the event over study period 

No. patients without the event over study period 

No. patients at the start of the study 



Sex Virological response at 6 months 
>50 cp/ml <50 cp/ml Total 

Male 62 (31.8%) 133 (68.2%) 195 

Female 128 (42.8%) 171 (57.2%) 299 
Total 190 (38.5%) 304 (61.5%) 494 

Male   Risk of response = 133/195   = 0.682 
Female  Risk of response = 171/299  = 0.572 
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Sex Virological response at 6 months 
>50 cp/ml <50 cp/ml Total 

Male 62 (31.8%) 133 (68.2%) 195 

Female 128 (42.8%) 171 (57.2%) 299 
Total 190 (38.5%) 304 (61.5%) 494 

Male   Risk of response = 133/195   = 0.682 
Female  Risk of response = 171/299  = 0.572 

 
 
Male   Odds of response = 133/62  = 2.145 
Female  Odds of response = 171/128  = 1.336 
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Comparing the risk of an event in two groups 

Relative risk (RR) of an event 
 
=     Risk of event in group with factor of interest  

Risk of event in group without factor of interest 



Comparing the risk of an event in two groups 

Relative risk (RR) of an event 
 
=     Risk of event in group with factor of interest  

Risk of event in group without factor of interest 

Odds ratio (OR) of an event 
 
=  Odds of event in group with factor of interest 

Odds of event in group without factor of interest 
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Comparing the risk of an event in two groups 

RR 
or  

OR 

Factor is associated with 
an increased risk of the 

event.  Factor is a possible  
RISK FACTOR 

Factor is associated with a 
decreased risk of the 

event.  Factor is a possible 
PROTECTIVE FACTOR 

Patients in both groups 
have the same risk of an 

event. Factor is not 
associated with either an 
increased or decreased 

risk of the event.   

> 1 

= 1 

< 1 



Sex Virological response at 6 months 
>50 cp/ml <50 cp/ml Total 

Male 62 (31.8%) 133 (68.2%) 195 

Female 128 (42.8%) 171 (57.2%) 299 
Total 190 (38.5%) 304 (61.5%) 494 

Male   Risk of response = 133/195   = 0.682 
Female  Risk of response = 171/299  = 0.572 

Relative risk = 0.682 ÷ 0.572  = 1.19 
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Sex Virological response at 6 months 
>50 cp/ml <50 cp/ml Total 

Male 62 (31.8%) 133 (68.2%) 195 

Female 128 (42.8%) 171 (57.2%) 299 
Total 190 (38.5%) 304 (61.5%) 494 

Male   Risk of response = 133/195   = 0.682 
Female  Risk of response = 171/299  = 0.572 

Relative risk = 0.682 ÷ 0.572  = 1.19 
 
Male   Odds of response = 133/62  = 2.145 
Female  Odds of response = 171/128  = 1.336 

Odds ratio (OR) = 2.145 ÷ 1.336  = 1.606 
 

Describing the risk of an event 



Should we use the OR or RR? 

•  When event is rare (<10%) OR and RR are similar; 
when event is not rare, OR and RR may be very 
different 

•  Whilst the RR is more intuitive, the OR has 
appealing statistical features, so is the one used 
most frequently 

Odds ratio Relative risk 

Case-control studies 
(Can’t estimate incidence) 

Prospective longitudinal studies 
(e.g. RCTs, cohorts) 



Sex Virological response at 6 months 
>50 cp/ml <50 cp/ml Total 

Male 188 (96.4%) 7 (3.6%) 195 

Female 296 (99.0%) 3 (1.0%) 299 
Total 484 (98.0%) 10 (2.0%) 494 

Male   Risk of response = 7/195     = 0.0359 
Female  Risk of response = 3/299   = 0.0100 

Relative risk = 0.0359 ÷ 0.0100   = 3.59 
 
Male   Odds of response = 7/188   = 0.0372 
Female  Odds of response = 3/296   = 0.0101 

Odds ratio (OR) = 0.0372÷ 0.0101  = 3.68 
 

Describing the risk of an event – rare event 



The	START	trial	(interim	results)	
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START	trial	1	

l  4685	study	par.cipants:	
l  HIV-posi.ve	ART-naïve	(215	sites	in	35	countries)	
l  Aged	18	years	or	older	
l  Two	CD4	cell	counts	above	500 cells/μL	at	least	2	weeks	
apart	within	60	days	before	randomiza.on	

l  Randomised	to:	
l  Immediate	ART	
l  Defer	ART	un.l	CD4	cell	count	declines	to	350	cells/mm3	

Sharma,	S.	et	al.	Demographic	and	HIV-specific	characteris.cs	of	par.cipants	
enrolled	in	the	INSIGHT	START	trial.	HIV	Medicine,	16:	30–36	 16 



START	trial	2	

Randomisation  
(n=4685) 

Deferred treatment 
***(n=2342)*** 

Early treatment 
***(n=2343)*** 

 

Present time 

Compare outcome 
between arms1 
 
Primary outcome: 
•  Serious AIDS events  
•  Serious non-AIDS 

events (major 
cardiovascular, renal 
and liver disease and 
cancer) 

•  Death 

Follow individuals 

Starting point 

1	h[p://www.niaid.nih.gov/news/newsreleases/2015/Pages/
START.aspx	
***Assump.on/es.mate:	“roughly	equal	numbers”	in	each	study	arm		

17 



START	trial	3	

l  On	average,	par.cipants	were	followed	for	3	years1	

l  “In	2013,	researchers	thought	213	events	would	be	
needed	to	see	a	clear	difference	between	the	groups”2	

l  Based	on	data	up	un.l	March	2015,	DSMB	found2:	

1h[p://www.niaid.nih.gov/news/newsreleases/2015/Pages/START.aspx		
2h[p://i-base.info/i-base-qa-on-the-start-study-results/		 18 



Describing the risk of an event 

(Incidence) Risk of an event 
 
=         Number of new cases over study period 

Total population at risk at the start of the study period 

19 



Regimen/ 
Intervention 

Experienced 
event 

Did not experience 
event* 

Total 

Immediate ART 41 (1.8%) 2256 (96.3%) 2342 

Deferred ART 86 (3.7%) 2301 (98.2%) 2343 

Total 127 4557 4685 

Example – START trial 

l Over	an	average	of	3	years	follow-up:	

*Es.mated	 20 



Regimen/ 
Intervention 

Experienced 
event 

Did not experience 
event* 

Total 

Immediate ART 41(1.8%) 2256 (96.3%) 2342 

Deferred ART 86 (3.7%) 2301 (98.2%) 2343 

Total 127 4557 4685 

Example – START trial 

l Over	an	average	of	3	years	follow-up:	

	

							Risk	difference:	 	1.8%	-	3.7%	=	 	-1.9%		

							95%	CI: 	 		 	 	 	 	-2.9%	to	-1.0%		

*Es.mated	 21 



Regimen/ 
Intervention 

Experienced 
event 

Did not experience 
event* 

Total 

Immediate ART 41 (1.8%) 2256 (96.3%) 2342 

Deferred ART 86 (3.7%) 2301 (98.2%) 2343 

Total 127 4557 4685 

Example – START trial 

l Over	an	average	of	3	years	follow-up:	

Risk	ra.o	(rela.ve	risk):	1.75%	÷	3.67%		=	0.48	

	95%	CI:	 		 	 	 	 				0.33	to	0.69		

*Es.mated	 22 



But……..	

l  “On	average,	par.cipants	were	followed	for	3	years”	

l  Recruitment	started	March	2011	and	completed	2014	

l  Data	analysed	up	un.l	March	2015		

l  Our	analysis	methods	assumed	everyone	was	followed	
for	the	same	amount	of	.me	(which	is	clearly	not	true)	

l  We	can	use	rates	instead	of	risk,	which	allow	us	to	
account	for	different	follow-up	.mes	

h[p://www.niaid.nih.gov/news/newsreleases/2015/Pages/START.aspx		
23 



Results of START study (reported results) 

h[p://i-base.info/i-base-qa-on-the-start-study-results/	
Hazard	ra.o	=	“Hazard	rate	ra.o”	or	“Rela.ve	rate”		 24 



Summary 

•  The choice of methods for the analysis of 
proportions varies depending on whether you want 
to obtain a P-value or whether you want a 
quantitative measure of association 

•  Chi-squared tests will tell you if an association 
exists, but not the size of this association or 
whether it is independent of other factors 

•  Both approaches are likely to be biased if follow-up 
times vary from person to person 


