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Conclusions 
 

• Given the overall costs related to the implementation of vaccination in the field, 

vaccination would not always be economically beneficial, even when it appears to be 

epidemiologically beneficial. In particular, short and small epidemics may be most 

penalised economically from the additional trade restrictions induced by vaccination. 

• The decision to vaccinate, or not, strongly depends on the spatial variation in the farm-

level basic reproductive ratio values Ri, illustrated here by the differences between the 

“Southern” and “Northern” counties of Scotland.  

• If a decision to vaccinate is made, delaying its implementation in the field may 

markedly reduce its benefit. 

Introduction 
• When facing incursion of a major livestock infectious disease, the decision to implement a vaccination programme is made at the 

national level, and based on whether the benefits of vaccination are sufficient enough to outweigh potential additional costs 

• Little consensus exists on the factors triggering its implementation on the field [1].  
 

• Objective: To explore the effect of several triggers in the implementation of a reactive vaccination-to-live policy when facing 

epidemics of foot-and-mouth disease in the context of Scotland. 
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Method 
• We used a fully stochastic, spatial, premises-based model for FMD spread [2,3].  

• Baseline model considers national movement ban, and culling of infected premises (IP) and dangerous contacts (DC). 

• The study population was all farms present within Scotland mainland [4]. 

• Vaccination was only considered for cattle and within a fixed 10km ring vaccination around each IP [5]. 

• Vaccination benefit (VB) was calculated for each scenario k as  

Delay in  

detection 

• Scotland may be divided into two areas that exhibit relatively distinct 

epidemic patterns: with vaccination more effective in “Southern counties” 

than elsewhere. 

• On average, a reactive vaccination strategy would reduce the number of 

animals culled for disease control purposes by nearly 1600 animals (32%) 

if the incursion occurs in the South, compared to 10 animals (3%) if the 

incursion occurs in the North.  

• There is a clear correlation between the spatial pattern of VB and the 

average farm-level basic reproductive ratio Ri. 

 

• In all tested situations, highest 

VB values were obtained when 

no delay in implementing the 

policy occurs. 

• Vaccinating with delay may still 

be beneficial in areas where 

severe epidemics are most likely. 
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geometric mean of the epidemic impact with IP/DC culling + vaccination 

 
geometric mean of the epidemic impact with IP/DC culling alone 

We restricted our analyses to 

incursions occurring either in 

Ayrshire or in Aberdeenshire 

Delaying detection: 

• increases epidemic impact, 

• does not change spatial pattern in VB, 

• increases the rate at which VB would be reduced 

with every day in implementation delay, 

• markedly increases the number of cattle which 

must be vaccinated. 

 

• VB increases with vaccine 

efficacy. 

• Vaccination is slightly beneficial 

in Aberdeenshire only with high 

efficacy vaccine. 

• When using a high efficacy 

vaccine, to gain maximum 

benefit any delays in field 

implementation should be 

avoided. 

• When the vaccination target species shows lower susceptibility and infectiousness, a 

targeted vaccination strategy would quickly lose most of its epidemiologic advantage. 

• IP/DC culling + vaccination is the optimal strategy when FMD spread is highly localised.  
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Variations in vaccination benefit VB due to changes 

(A) in vaccine efficacy, (C) in susceptibility (scow) and 

infectiousness (tcow) of cattle, (D) in the width (Kw) 

and height (Kh) of the transmission kernel function. 

(B) Changes in the loss of VB for each day 

increases in delaying its implementation in the field 

when increasing vaccine efficacy. 

Effect of delaying the implementation of 

vaccination in the field on its benefit (VB) for 

epidemics generated from a single premise in 

Ayrshire (red) and Aberdeenshire (blue). 
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• “Southern counties” showed high epidemic impact and 

high VB, whereas “Northern counties” had low epidemic 

impact and low VB. 

• “Southern counties” are 4-times more likely to suffer 

severe epidemics (i.e., >100 IPs) than Northern  counties 

(P(>100 IPs)=0.19 vs. 0.05). 

• Ayrshire and Aberdeenshire are good examples for 

Southern and Northern counties, respectively.  
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