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Background: rotavirus burden of disease 

Ø 5	  countries	  account	  for	  >	  50%	  of	  all	  rotavirus	  
deaths	  (200,000	  deaths):	  	  

»  D.R.	  of	  the	  Congo	  	  
»  Ethiopia	  (3%	  of	  global	  rotavirus	  deaths)	  
»  India	  
»  Nigeria	  
»  Pakistan	  
	  

(Fischer-‐Walker,	  2013)	  	  

	  
	  



Approach (1): public finance program for rotavirus 
vaccination in Ethiopia 

RV	  deaths	  
averted	  	  

Poorest	   2nd	  Poorest	   Middle	   2nd	  Richest	   Richest	  

Vaccinate	  birth	  cohort	  
with	  a	  2-‐dose	  course	  

vaccine	  

Par^ally	  effec^ve	  
vaccina^on	  (	  ~	  50%)	  

Coverage	  achievable	  
by	  health	  system	  	  

(e.g.	  DTP2	  coverage)	  

RV	  treatment	  
costs	  averted	  by	  
households	  

Financial	  risk	  
protec^on	  
afforded	  



Approach (2): rotavirus deaths averted 

•  Rotavirus	  lives	  saved	  (by	  income	  group)	  
	  	  
	  Birth	  cohort	  followed-‐up	  over	  5	  years	  

	  	  
	  Depends	  on:	  
-‐	  Rela^ve	  risk	  of	  under-‐five	  rotavirus	  mortality	  by	  income	  group	  
-‐	  Vaccine	  effec^veness	  	  
-‐	  Vaccine	  coverage	  	  
-‐	  Total	  country	  deaths	  from	  rotavirus	  in	  under-‐5	  children	  =	  	  7,000	  deaths	  



Approach (3): financial consequences 

Crowding	  out	  of	  household	  expenditures	  (treatment	  
costs	  averted):	  (by	  income	  group)	  

	  Depends	  on:	  
	   	  -‐	  Risk	  of	  rotavirus	  treatment	  visit	  
	   	  -‐	  Rotavirus	  treatment	  costs	  	  
	   	  -‐	  Vaccine	  coverage	  
	   	  -‐	  Vaccine	  effec^veness	  

Total	  costs	  of	  vaccina<on	  for	  government 	  

	  Depends	  on:	  
	   	  -‐	  Vaccine	  price	  	  
	   	  -‐	  Vaccine	  delivery	  
	  



Approach (4): financial risk protection benefits 

•  Different	  measures	  of	  medical	  impoverishment:	  
	  

Ø  Threshold-‐based	  approach	  	  
Ø  Forced	  asset	  sales	  &	  forced	  borrowing	  	  
Ø  Number	  of	  cases	  of	  poverty	  averted	  

Ø  Money-‐metric	  value	  of	  insurance	  provided	  
	  	  



Approach(5): financial risk protection benefits 

•  Money-‐metric	  value	  of	  insurance:	  
	  

	  U^lity-‐based	  framework:	  

Monetary	  value	  =	  Expected	  value	  of	  income	  –	  Certainty	  equivalent	  

y	  =	  	  individual	  income	  
r	  =	  coefficient	  of	  rela^ve	  risk	  aversion	  

U(y) =
y1−r

1− r

Depends	  on:	  
	   	  -‐	  Risk	  of	  rotavirus	  treatment	  visit	  
	   	  -‐	  Rotavirus	  treatment	  costs	  
	   	  -‐	  Vaccine	  coverage	  
	   	  -‐	  Vaccine	  effec^veness	  
	   	  -‐	  Individual	  income	  



Results (1): rotavirus deaths before vaccination, 
Ethiopia 
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Results (2): rotavirus deaths averted, Ethiopia 
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Results (3): private expenditures crowded out, 
Ethiopia 
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Results (4): financial risk protection benefits, 
Ethiopia  
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Results (5): policy benefits, per $1M spent, 
Ethiopia 
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•  DIARRHEA	  TREATMENT	  
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Approach (1): public finance program for diarrhea 
treatment in Ethiopia 

Diarrhea	  deaths	  
averted	  	  

Poorest	   2nd	  Poorest	   Middle	   2nd	  Richest	   Richest	  

Treatment	  of	  children	  
with	  ORS	  

Highly	  effec^ve	  
treatment	  (	  ~	  90%)	  

Coverage	  =	  	  
current	  coverage	  	  
+	  10%	  points	  

Diarrhea	  
treatment	  costs	  
crowded	  out	  

Financial	  risk	  
protec^on	  
afforded	  



Approach (2): diarrhea deaths averted 

•  Diarrhea	  lives	  saved	  (by	  income	  group)	  
	  	  
	  Under-‐five	  children	  followed-‐up	  over	  1	  year	  

	  	  
	  Depends	  on:	  

	  -‐	  Rela^ve	  risk	  of	  under-‐five	  diarrhea	  mortality	  by	  income	  group	  
	  -‐	  Treatment	  effec^veness	  	  
	  -‐	  Treatment	  coverage	  	  
	  -‐	  Total	  country	  deaths	  from	  diarrhea	  in	  under-‐5	  children	  =	  24,000	  



Approach (3): financial consequences 

Crowding	  out	  of	  household	  expenditures	  (treatment	  
costs	  averted):	  (by	  income	  group)	  

	  Depends	  on:	  
	   	  -‐	  Risk	  of	  diarrhea	  treatment	  visit	  
	   	  -‐	  Diarrhea	  treatment	  costs	  	  
	   	  -‐	  Interven^on	  coverage	  
	   	  	  

Total	  costs	  of	  vaccina<on	  for	  government 	  

	  Depends	  on:	  
	   	  -‐	  Interven^on	  price	  	  
	   	  -‐	  Before	  individuals	  pay	  34%	  OOP,	  amer	  0%	  
	  



Approach(4): financial risk protection benefits 

•  Money-‐metric	  value	  of	  insurance:	  
	  

	  U^lity-‐based	  framework	  

Monetary	  value	  =	  Expected	  value	  of	  income	  –	  Certainty	  equivalent	  

Depends	  on:	  
	   	  -‐	  Risk	  of	  diarrhea	  treatment	  visit	  
	   	  -‐	  Diarrhea	  treatment	  costs	  
	   	  -‐	  Interven^on	  coverage	  
	   	  -‐	  Individual	  income	  



Results (1): deaths before policy, Ethiopia 
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Results (2): deaths averted, Ethiopia 

Income Quintile (Poorest to Richest)

D
ea

th
s 

av
er

te
d

0
10
0

20
0

30
0

40
0

50
0

60
0

Rotavirus vaccination
Diarrhea treatment



Results (3): private expenditures crowded out, 
Ethiopia 
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Results (4): financial risk protection benefits, 
Ethiopia  
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Results (5): policy benefits, per $1M spent, 
Ethiopia 
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