


• Vaccination would be culturally and politically acceptable, but…

• …vaccine security and affordability remain an enduring problem

• Socio-economic processes that influence government and household 
choices towards disease prevention?

Adoption of vaccination in 
Tanzania
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What drives vaccination decisions at 
the household level?

Railey AF, Lembo T, Palmer GH, Shirima GM and Marsh TL (2018). Spatial and temporal risk as drivers for 
adoption of foot-and-mouth disease vaccination. Vaccine 36 (33): 5077-5083
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?

Uncertainties in decision making 
• Cost-benefit considerations

– Individual vs collective risk

• Immediacy and proximity of risk – How proximity of shock 
affects decisions  

• Negative past experience with FMD vaccines in Tanzania

Q1 Initial Price

Q2 Higher price

Q2 Lower Price

If yes

If no
n = 432 households

Stated preference willingness to pay – individual preference

One cow, 6 mths duration



Routine vaccination Emergency vaccination

• Biannual, planned application
• Population-level protection
• Lower perceived risk of 

infection

Vaccine efficacy: 50 or 100 percent

Outbreak distance: village or neighbour

• Spatial and temporal 
immediacy

• Individual-focused protection
• Higher perceived risk of 

infection

Lower vs higher perceived risk
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Higher value on vaccination if 
immediate threat of disease



AF Railey, T Lembo, GH Palmer, G Shirima, and TL Marsh (2018). Spatial and temporal risk as drivers for adoption of foot and mouth 
disease vaccination. Vaccine 36, 5077-5083.

Table 3 Vaccination Determinants 

Variable 

Routine Marginal 
Effects 

(CI 95%)  P value 

Emergency 
Marginal Effects 

(CI 95%) P value 
Education (0=Formal; 1=No Formal) 681 (-7,1356) 0.096 655 (-369,1679) 0.295 
Income     

Off-Farm (≤25,000 Tsh) Base Case 
Off-Farm (25-100,000) 589 (-34,1213) 0.119 1962 (835,3090) 0.004 
Off-Farm (>100,000) 1022 (360,1685) 0.010 1763 (672,2854) 0.007 
Crops (≤100,000 Tsh) Base Case 
Crops (100-500,000) 1635 (806,2465) 0.001 2294 (1034,3554) 0.003 
Crops (>500,000) -445 (-1067,176) 0.237 -403 (-1513,3554) 0.552 

Herd Size† 26 (-192,243) 0.846 42 (-348,432) 0.859 
Expected Milk Loss (in liters per cow) 306 (-94,707) 0.207 423 (-205,1051) 0.270 
Cattle sold in past year 36 (-.33,71) 0.096 11 (-48,71) 0.753 
FMD experience in past year (0=No; 
1=Yes) -241 (751,270) 0.439 -283 (-1156,590) 0.595 

Vaccinated for any cattle disease in 
past year (0=No; 1=Yes) -247 (-795,299) 0.457 216 (-754,1186) 0.715 

Use of government vet (0=No; 1=Yes) -663 (-1113,-214) 0.014 -1817 (-2626,-1008) 0.001 
Vaccine efficacy (0=100%; 1=50%) 1573 (370,2778) 0.031 2318 (107,4529) 0.085 
Gender (0=Female; 1=Male) 1031 (321,1740) 0.016 857 (-478,2192) 0.292 
Gender*efficacy (0=100%; 1=50%) -1458 (-2740,-174) 0.060 -2737 (-5066,406) 0.053 
District (0=Ngorongoro; 1=Serengeti) -270 (-751,212) 0.358 94 (-779,967) 0.860 
Outbreak (0=Village; 1=@Neighbor)   -476 (-1244,293) 0.314 
Log Likelihood -415  -498  
Chi-2 Statistic 39.09  41.87  
† Log of variable 
USD 1.00=2100 Tanzanian shillings 

 
   

 
 



• Can we improve surveillance and viral characterisation platforms across 
Africa to determine if…

• …the pattern of antigenic dominance in Tanzania is consistent across 
broader geographical scales?

Improved surveillance and viral 
characterisation frameworks for…

●●●●●●●●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●●

●● ●

●●●●

●●

● ●

●●●

●

●

●●

●

●

●

●●●

●

●●

●

●

●

●

●
●

● ●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●●●●●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

● ●
●

●

●●

●

●

●

●

● ●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●●

●●●●●
●●

●●

●●●●●●

●●
●●●●●●●●●● ●●●

●●●●●
●●●●●●●●

●●●●●●●●●●●●●● ●●●
●

●

●●
●

●●●●●●●●●●
●

●●●●●●●●

●●

●●●●●●●●●●●●●●●

200 km

NNNN

−8

−6

−4

−2

0

2

4

28 32 36 40
Longitude

La
tit
ud
e

●

0.6 0.8 1.0 1.2 1.4

0.
6

0.
8

1.
0

1.
2

1.
4

1

1 A O SAT1 SAT2     

Virus isolation data Tanzania & Kenya (2008-2015)



…better informed response
• Early typing of outbreak samples (serotype-specific rapid field 

diagnostics?) critical to:
a. Inform the choice of vaccine strains
b. Reduce costs of outbreaks by better informing response
c. Influence motivations towards sustainable private uptake of 

diagnostics and vaccination
• Consistency across broader scales would increase market potential of 

international, high-quality, vaccines
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