
Poster Presentation Worksheet 

Directions: Write one to two paragraphs for each of the two audiences below that summarizes how you 

would explain your poster to a visitor.  Imagine yourself presenting your poster and giving a two-minute 

summary of your research to someone; think about how you should adjust your explanation for a 

general audience versus someone who has more background in your area of research.  You will submit 

this worksheet along with your poster and it will be posted online. 

1. Your explanation for a general audience: 
 Currently, farmers across the country have to monitor their cattle herds for the 

spread of deadly diseases such as Bovine Anaplasmosis. Bovine Anaplasmosis is a 

vector-borne disease that most commonly transmits through blood meal from black-

legged ticks that carry the bacterium of Anaplasma Marginale, which results in anoxic 

symptoms for cattle. There are various approaches to lessening the threat of this 

disease such as insecticide use and antibiotics, however, these all have their limitations 

in effectiveness due to resistance. Particularly, our research investigates the approach of 

utilizing vaccination within a cattle herd to provide an understanding of how infections 

(based on developmental stage) will be influenced. Specifically, a flow diagram is 

produced taking into account the etiology and the epidemiology of the tick-borne 

disease. This transmission dynamics model contains vaccinated and non-vaccinated 

compartments amongst asymptomatic and symptomatic classes of cattle herds as well 

as infectious tick classes based on their developmental stage. The progression of these 

populations, in terms of disease status, is given by various symbols which display the 

rates in which these populations progress into different compartments. For example, 

the susceptible (SJ) juvenile cattle population has an inflow rate into the compartment 

due to increases in birth within the herd (ΠJ).  

 A sensitivity analysis was utilized in order to understand the most influential 

parameters impacting the reproduction number, which can then be used as an indicator 

for controlling a disease like Bovine Anaplasmosis. The reproduction number is defined 

as the average number of cases produced from one infected individual that is 

introduced into a susceptible population. The sensitivity analysis results highlighted that 

the most dominant parameters impacting the reproduction number were vaccine 

efficacy, nymph recruitment rates, and tick death rates which have negative effect on 

the reproduction number. The result further displayed that the attack rate of nymph 

and adult ticks and the tick transmission probability have a positive effect on the 

reproduction number. Therefore, using the information provided from the sensitivity 

analysis, the parameters most impactful to the R0 were varied from their baseline value 

ranging up to 20% change. When these changes occur, a decrease in black-legged tick 

survival and a decrease in infection for the vaccinated adult cattle is seen. Additionally, 



when varying the vaccination rate by a 10% increase provides a decrease in infections 

for all populations within the model. Overall, mitigating the effect of this disease 

through this method has proved to be effective, but extending this research with the 

use of other control measures could bring us closer to eradicating this fatal zoonotic 

disease. 

 

2. Your explanation for a professor from your department: 
 The disease of Bovine Anaplasmosis has been very detrimental to farmer’s cattle 

herds in the past. This vector-borne disease has extreme seasonal reliance as research 

has shown that adult black-legged ticks predominantly control the transmission of the 

bacteria, Anaplasma Marginale, when searching for their next cattle host during the late 

spring and early summer. This bacterium is able to quickly deplete red blood cell count 

within the cattle’s body and disallow for the production of milk alongside many other 

complications due to low oxygen levels.  Previous research has highlighted that the age 

of the cattle has a large impact on being able to resist the disease, but susceptible 

juvenile and adult cattle are still at concern for becoming infected. Therefore, the 

objective of this study is to understand how the control measure of vaccination can limit 

the amount of infection within a cattle herd.  

 The mathematical model was created using two separate sub-groups: cattle and 

tick modes of transmission. Within these modes of transmission, vaccination of the 

cattle is considered with specific vaccinated classes for both the juvenile and adult 

cattle, while the ticks were simply split into nymph and adult stages. Assumptions within 

the model included the vaccine efficacy being less than 100% and that the juvenile cattle 

can receive the bacterium at a similar rate when compared to the adult cattle. After 

assigning the respective parameters values associated with the compartments, the 

model was coded in the programs Maple to calculate the reproduction number value. A 

sensitivity index using the reproduction number value had displayed that the 

parameters influencing this value the most were nymph recruitment rate, tick death 

rate, attack rate of nymph and adult ticks, and the tick transmission probability; all of 

these parameters had varying positive and negative effects on R0. Initial conditions for 

the model were based on what one cattle herd would typically be like with the 

introduction of some infection into the population. 5 different cases were studied as the 

parameters discussed previously were assigned values that ranged from 10% - 20% 

change from their base line value. Ultimately, these changes depicted a moderate 

reduction in infected cases for vaccinated adult cattle, which are most targeted by adult 

black-legged ticks. Additionally, the rate of vaccination was vital to reducing infections 

seen with both tick and cattle developmental stages. However, even with considerable 

increase, infection still persists within the population. In order to prevent Bovine 

Anaplasmosis from occurring, we suggest a multitude of other control measures should 

be applied efficiently in a collective manner with vaccination that is highly effective.  



 


