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Abstract :Risk assessment is apart of risk analysis but sadly not all personnel associated with the animalhealth 

are able to do so. Theaim of this study was to develop a generic rabies entry assessment application with semi-

quantitativeapproach. Rabies entry assessment used the standard risk analysis in the Terrestrial Animal Health 

Code, World Organization of Animal Health (OIE) with a semi-quantitative approach following to Biosecurity 

Australia. Methods of development entry assessment were conducted by literature review, field observation, as 

well as expert opinion in animal health.This application used Microsoft Excel 2010 with added@RISK 

software.This application consisted of six (6) nodes with eighteen (18) questions. The result of questionnaires 

showed that application were helpful the risk assessment (100%), easy to used (87%), would be applied in their 

institution (70%), and easy to understood the questions and answer (100%). 
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I. Introduction 
Rabies is a disease caused by a neurotropic virus in the genus Lyssavirus of family Rhabdoviridae [1]. 

Rabies is a major zoonotic disease in various countries including Indonesia [2].  Indonesia government declared 

free from rabies by the year of 2020, but currently only 9 provinces from 33 provinces declared free[3]. The 

spreading of rabies in Indonesia is caused by the movement of dogs via pets animal, for trade, and military 

forces[4].  Risk analysis is needed to carry out preventive measures against spreading of rabies to rabies free 

areas. Risk assessment is a part of the risk analysis, but not all personnel associated with the animal health are 

able to properly do the assessment.  

The current risk assessment guide is still at an outline step with qualitative approach. Qualitative risk 

assessments are easier to use but they have a high score of subjectivity. Quantitative assessments have not been 

developed much since they require specialized expertise with complete data support. Frame work of risk 

assessment on livestock disease qualitatively was developed by de Vos et al. in 2012[5]. A generic rabies risk 

assessment tool has been developed by Ward and Hernández-Jover in 2015[6]. Applications for rabies control 

and eradication have been developed under the name The Stepwise Approach towards Rabies Elimination 

(SARE) [7], but this application does not specifically calculate the risk of rabies entering a region. 

A generic aplication of risk assessment can facilitate animal health officers in assessing risks. Semi 

quantitative approach is used for more objective results with limited data. Dogs are chosen as research object 

because dogs are the main animal that transmit this disease. The rabies cases in Indonesia are largely due to dog 

bites. Risk assessment is required to determine appropriate risk management in rabies control and eradication 

programs. Based on the reason above, the study aim was to develop a generic application of rabies entry 

assessment through dog movement with a semi-quantitative method.  

 

II. Methods 
2.1. Entry Assessment Model 

 Rabies entry assessment used the standard risk analysis in the Terrestrial Animal Health Code(TAHC), 

World Organization of Animal Health (OIE)[8] with a semi-quantitative approach following to Biosecurity 

Australia[9].Entry assessment is the process of describing the pathway (s) needed for an activity to introduce 

pathogenic agents into a particular environment, and estimating the probability, either qualitatively or 

quantitatively, of the complete process that occuring [10]. 
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Methods of development entry assessment were conducted by literature review, field observation, as well as 

expert opinion in animal health. Expert opinions were obtained by interview method, in-depth interview, 

questionnaire and focus group discussion (FGD).Risk assessment consist of entry assessment, 

exposureassessment, consequence assessment, and risk estimation. This study consisted of entry assessment and 

risk estimation. The hazard identification was the rabies virus brought by live dogs not including another rabies 

carriers. This study only assessed rabies from dog that transported through legal route. 

 

2.2. Risk Estimation Calculation 

 The development of entry assessment applications began with the designation of scenario tree from of 

the most likely pathways from identified hazard. The scenario tree consisted of several nodes that will be the 

basefor compiling a list of questions. Each node consisted of several questions with different values and was 

developed based on factors in the risk assessment which followingthe World Organisation for Animal Health 

(OIE) methodology for risk analysis [8].The valuefrom all questions in a node is one.The likelihood of each 

answer choice in each question was converted to a semi-quantitative approach that following to Australian 

Biosecurity. The qualitative category was quantified into uniform distribution that following to Australian 

Biosecurity and was presented in Table 1. 

 

Table1. Nomenclature and probability distributions for semi-quantitative likelihoods [9] 

Likelihood Descriptive definition Probability interval  Probability distribution 

High The event would be very likely to occur Range = 0.7-1 P ~ Uniform (0.7, 1) 

Moderate The event would occur with an even probability Range = 0.3-0.7 P ~ Uniform (0.3, 0.7) 

Low The event would be unlikely to occu Range = 0.05-0.3 P ~ Uniform (0.05, 0.3) 

Very Low The event would be very unlikely to occur  Range = 0.001-0.05 P ~ Uniform (0.001, 0.05) 

Extremely 

Low 
The event would be extremely unlikely to occur Range = 10-6 -0.001 P ~ Uniform (10-6 ,  0.001) 

Negligible The event would almost certainly not occur Range = 0-10-6  P ~ Uniform (0, 10-6 ) 

 

 The probabilityvalue of each node was based on the sum of each probability of the questions in the 

node. The probability value of the question was obtained from the multiplication of probability value (Risk 

Uniform) for each answer choice with the value of the question. The estimated risk value was obtained from the 

multiplication of all the probability values of the node in the risk pathway. Application were developed using 

Microsoft Excel (PC/Windows 2010)  and and probabilities were estimated using Monte Carlo stochastic 

simulation modelling with @Risk (Palisade Corporation, USA). Each simulation consisted of 1000 iterations 

sampled using the Latin hypercube method with a fixed random seed of one. 

 

2.3. Sensitivity Analysis 

 Sensitivity analysis isthe process of examining the impact of the variation in individual model inputs on 

the model outputs in a quantitative risk assessment[11]. The sensitivity of the outputs of the model to some of 

the input parameters was evaluated using the @Risk Sensitivity Analysis (Palisade Corporation, USA). 

Sensitivity analyses were conducted for the overall outputs of the entry assessment models to identify which 

input parameters were the most influential to the output probabilities. 

 

2.4. Trial and Evaluation of Risk Assessment Application 

 This application was tested on 30 (thirty) respondents. The criteria for respondents are quarantine 

veterinarians, goverment veterinarians, and veterinarians of Disease Investigation Center. Application 

improvements were based on evaluation results when applied at the field level.  

 

III. Result 
3.1. Rabies Entry Risk Assessment Application 

 This scenario tree was developed from dog domestic movement process.The scenario tree was made 

based on of the biological pathways by which rabies might be introduced into dog movement and the pathway 

of the spreadof rabies in Indonesia.The results of the development of scenario tree for rabies entry assessment in 

this study consisted of five (5) nodes, are shown in fig. 1. 
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Figur. 1. Scenario tree for rabies entry assessment. 

 

The nodes and questions used for the development of this generic entry assessment application based on this 

pathway are:  

Node 1. Probability of dogs were infected in the origin area: consisted five questions which are status of rabies 

disease in the origin area, vaccination program, antibody titer surveillance, rabies case, dog keeping type. 

Node 2. Proportion of different types of dog owner: consisted two questions who are dog trader and private 

owners. 

Node 3. 3a. Probability of dogs were infected in facilities of dog trader: consisted two questions which are dog 

keeping type and the presence of dogs from other areas.  

3b. Probability of dogs were infected in facilities of private owners: consisted two questions which dog keeping 

type and the presence of dogs from other areas.   

Node 4. Probability dogs that will be shipment are not vaccinated: consisted two questions which are dog 

vaccination and identity card.  

Node 5. Probability of rabies-infected dogs are not detected while the process of issuing Veterinary Certificates: 

consisted four questions which are examination of clinical symptoms, vaccination card, serological test for 

rabies antibodies, and duration of keeping dog. 

Node 6. Pobability of rabies-infected dogs are not detected in the Agricultural Quarantine Service exit point: 

consisted six questions which are documents examination, clinical symptoms examination, results of serological 

test for rabies antibodies, vaccination time, and pregnancy examinations. 
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Nodes, questions, values, answers, and probability are presented in Table 2. 

 

Table 2.Nodes, questions,values, answers, and probability in the application 
No Node Question Value Answer Likelihood & Uniform 

distribution 
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What is the result of 

antibody titer 
surveillance or 

rabies vaccination 

evaluation in its 
origin area? 

 

Has rabid dog been 
found in the area of 

origin for the past 

two years? 
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keeping system in 

the origin area? 
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that are transported 
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percentage of dogs 

that are transported 
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How is the dog 
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an antibody titer test 
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3.2. Trial and Evaluation of Risk Assessment Application 

 The respondents were answered all questions in Table 2 and evaluated of this application. Selection of 

answers should be based on the data and conditions that occur in the field, so it was necessary to prepare the 

completeness of data that related to the questions. The result of questionnaires showed that application were 

helpful the risk assessment (100%), easy to used (87%), would be applied in their institution (70%), and easy to 

understood the questions and answer (100%). 

 

IV. Discussion 
Respondents stated this application were not easy, because this application requires several answer 

from other relevant agencies. This application was designed for a teamwork, which consists of quarantine 

veterinarians, goverment veterinarians, and veterinarians of Disease Investigation Center.Respondents who did 

not want to apply this application in their institution, said because there was no dog movement in their 

institution.   

The list of questions and answers were developed based on biological factors, countries, and 

commodities in the entry assessment that following to import risk analysis [8]. It is also followingthe rabies 

carrier animals traffic regulations in the Decree of the Minister of Agriculture[12].The value of the question in 

each node was based on the amount of contribution to the possible risk compared to the other questions in the 

same node. The likelihood and probability of each answer were based on how much the risk of them.  

The status of rabies vaccination, contact with other dog, condition of dog, and veterinary care are 

factors that associate with rabid dog [13]. Rabies is closely related to the keeping system, which the highest 

incidence rate of rabies was found in semi free-ranging dogs and the lowest in home dogs. The high incidence 

rate of rabies in semi free-ranging dogs may due to high level of contact among dog in this group as compared 

to the home dogs, and efforts to do vaccination by injection to this group of dog is not easy, and as such the 

rabies transmission cycle continue in this population[14]. The rabies control programmes can be successful if 

vaccination coverage can reach 70% in all parts of region, district, province, or country[15][16]. 

Semi-quantitative likelihood evaluation is an evaluation in which likelihoods assigned to steps in 

scenarios have been given numeric „scores‟, or probabilities and/or probability intervals. The advantage of this 
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assessment approach is that determining the probability interval can describe and interpret estimates of 

likelihood consistently. Semi-quantitative likelihood evaluations can consider the volume of dog traffic which is 

an important issue in risk analysis which is not easy with a simpler qualitative approach. This scenario-based 

approach to likelihood evaluation is considered more transparent than a simple narrative description of relevant 

factors or events, and enables the relative importance of particular steps to be evaluated. The simulation-based 

approach provides a very simple and robust means by which the „uncertainty‟ inherent in most risk analysis can 

be represented and included in the assessment process with a uniform distribution at random many times [9]. 

 

V. Conclusion 
 This application consisted of six (6) nodes with eighteen (18) questions.The result of questionnaires 

showed that application were helpful the risk assessment (100%), easy to used (87%), would be applied in their 

institution (70%), and easy to understood the questions and answer (100%).The principal constraint of the semi-

quantitative approach is the need to place likelihoods confidently in one or other category. This application is 

still limited to assessing rabies through live dog movement, so it is necessary to developed another applications 

for risk assessment related to other diseases or other types of animals. 
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