
Journal of Engineering Science and Technology 
Vol. 13, No. 2 (2018) 347 - 360 
© School of Engineering, Taylor’s University 
 

347 

USER INTERFACE DESIGN  
FOR A ZOONOSIS PREDICTION SYSTEM 

ADHISTYA E. PERMANASARI
1,
*,  

DAYANG R. A. RAMBLI
2
, P. D. D. DOMINIC

2 

1Department of Electrical Engineering and Information Technology 

Universitas Gadjah Mada, Yogyakarta, Indonesia 
2Department of Computer and Information Science 

Universiti Teknologi PETRONAS, Perak, Malaysia 

*Corresponding Author: adhistya@ugm.ac.id 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 

Zoonosis is any diseases that are transmitted from animal to human. The 

high-risk impact on zoonosis is increasing since we live in the same 

environment with some animals. There is important to enhance our attentions 

to resolve this kind problem. Previously, zoonosis prediction framework has 

been proposed. This framework was able to predict the number of human 

incidence of seasonal zoonosis. However, it still needs to transform the 

framework into a user-friendly user interface. This study examined concerns 

about the construction of user interface application of zoonosis prediction 

framework. The results demonstrate decision support system (DSS) 

architecture. The design covers three DSS components, namely database 

management subsystem, model base management subsystem, and user 

interface subsystem. Spreadsheet DSS was applied for the zoonosis prediction 

application. The model was developed by using the VBA for Excel. In 

conclusion, the finding determines that the interface can integrate three DSS 

components in a single DSS interface. 
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1.  Introduction 

It is an estimation that around 75% of infectious diseases in human come from an 

animal. Commonly, vertebrae animals can transmit a disease to human and vice-

versa [1]. These diseases are classified as zoonosis.  
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Abbreviations 

ANOVA Analysis of Variance 

ARIMA Autoregressive Integrated Moving Average 

CV Coefficient of Variance 

DBMS Database Management Systems 

DSS Decision Support System 

GUI Graphical User Interface 

MBMS Model Base Management Systems 

VBA Visual Basic for Application 

The arising threats of zoonosis incidence require special attention since 

there is interaction between human and animal in the same environment. 

Different approaches have been conducted to overcome this problem, one of 

them through information technology. It was reported by Smith et al. that 

more than 44 million cases took place in 219 nations [2]. Recently, more 

zoonosis cases in human are emerged, including Zika virus [3], Yellow fever 

in Brazil that resulted travel notice to epidemics country [4], and Seoul Virus 

[5]. There is a need to propose a decision support system for zoonosis 

prediction. This kind of system provided an interesting insight into the nature 

of system development which able to forecast a number of zoonosis incidence 

in human. 

The concept of Decision Support System (DSS) is very broad because of the 

many diverse approaches and a wide range of domains in which decisions are 

made. Power [6] wrote that research on DSS started in the1960s with the 

development of a model-driven system. It was followed by the development of 

theory in the 1970s, and then the application of financial planning, spreadsheet 

DSS and Group DSS (GDSS) in the 1980s. Turban defines DSS as an approach 

(or methodology) for supporting decision-making [7].  

DSS [8] also can be defined as a system under the control of one or more 

decision makers that assists in the activity of decision making by providing an 

organized set of tools intended to impart structure to portions of the decision-

making situation and to improve the ultimate effectiveness of the decision of the 

outcome. In general, DSS is a computerized system that can assist the user in 

making decisions, including in medical field.  

Considering the zoonosis matter, some researchers have conducted a 

different study of zoonosis prediction. Nandini et al. developed GUI for 

predicting Dengue. The GUI separated two panels which were for 

researchers and regular users. Researcher entered data onto the training set, 

while the users might get the prediction from the system [9]. Global Early 

Warning System (GLEWS) emphasized vector-environment relationships and 

potentially predict the risk of disease outbreaks or epidemics in India using GIS 

technology [10].  

A mathematical approach has the opportunity to predict zoonotic diseases 

pandemic [1 1 , 1 2 ]. A recent zoonotic disease outbreak motivates numerous 

researchers to develop a system prediction, for example Salmonellosis [1 3 ], 

Zika [1 3 -1 5 ], Middle East Respiratory Syndrome Coronavirus (MERS-CoV) 

[1 6 , 1 7 ], Avian Influenza A (H7N9) [1 8 -2 0 ], Rift Valley Fever [2 1 , 2 2 ], 

and Chikungunya [2 3 -2 5 ]. 
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However, some existing emerging zoonosis systems have been derived 

from one method and focus on specific disease. Due to the numerous 

available forecasting method, this paper considered six forecasting 

techniques. Further, the framework is also can be implemented into various 

zoonotic diseases.  

A previous DSS framework for seasonal zoonosis prediction was proposed 

by Permanasari et al. [26]. It focused on the forecasting of human cases from 

seasonal zoonosis. Terminology ‘seasonal’ mean that disease number of 

incidence exhibited the seasonal pattern. Furthermore, it is important to develop 

a decision support system graphical user interface (GUI) that provide the 

feature of the framework. It eases user to access system and get results from 

data input.  

This paper provided an interesting insight into the nature of GUI 

development to forecast a number of zoonosis incidence in human. In 

particular, it only focused on the seasonal zoonosis incidence. The remainder of 

the paper is structured as follows. Section 2 introduces a zoonosis prediction 

framework. Section 3 presents methodology. Section 4 reports the results of 

user interface subsystem and system evaluation. Finally, Section 5 presents the 

conclusion of the study. 

 

2. Zoonosis Prediction Framework  

The previous work by Permanasari et al. proposed a seasonal zoonosis prediction 

framework [26]. The system framework was able to predict the future number of 

seasonal zoonosis occurrences. It integrated various resources of information and 

providing relevant knowledge.  

The framework is divided into three DSS components as illustrated in Fig. 1. 

a. Database management subsystem 

This subsystem is consists of zoonosis database that is collected from zoonosis 

incidence in human in United State for the 168 month period from January 

1993 to December 2006 (Salmonellosis). 

b. Model base management subsystem 

This component transforms data from database management system into 

information for decision making. Six different forecasting results were 

developed in this subsystem (regression, moving average, decomposition, 

Holt-Winter’s, ARIMA, and neural network). 

c. User interface subsystem 

The purpose of this component is to design interaction media between the user 

and the model. The user may input different data and get a result 

corresponding to the input value. What-if analysis (sensitivity analysis) was 

chosen to model the user interface system. 
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Fig. 1. Zoonosis prediction DSS [5]. 

3. Methods 

The application of the proposed framework came out with GUI design that was a 

representation of three DSS components into a user-friendly interface. The user 

can access the system through this interface. The zoonosis GUI was designed 

using spreadsheet-based DSS. This section describes the logic used to create 

Excel Visual Basic for Application (VBA) model and also includes the different 

worksheets. VBA for modelers intends the feature of Excel which can be 

extended to provide application front end based spreadsheet [27]. This tool 

simplifies spreadsheets transformation into GUI. It also explains the interface that 

integrates 3 DSS components in a single DSS interface. 

Figure 2 illustrates the flow of DSS GUI based on the proposed framework. 

The GUI is opened by “Welcome” form. It is followed by “Process Selection” 

form. Through this form, three DSS components are presented and can be 

selected by the user. As seen in Fig. 2, different software is used for processing 

forecasting results for each method within the MBMS component. Then, the 

results are copied into the excel sheet to be further processed.  

Using several available methods, there is the possibility of selecting the most 

appropriate method that produces the better results. Besides the forecasting 

method, the changes in the time series may yield the different results.  It was 

shown by sensitivity analysis results. Using this analysis, the user could identify 

the result fluctuations in the different method. The results provided the user which 

forecasting method was more stable based on data updated. Couple with 

ANOVA, Duncan Test and CV results, the user could choose appropriate method 

that having the smallest variation and relatively produced little fluctuation 

triggered by the changing of data. 
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Fig. 2. GUI Flow of the proposed framework. 

 

4. Results and Discussion 

4.1. Graphical user interface 

The application is opened by “Welcome” form as seen in Fig. 3. This form 

consists of two command button, namely “About” and “ENTER”. Button 

“About” display application description), while when user click button “ENTER” 

then it open the application by selection of process in Fig. 4. 

User form “Process Selection” (Fig. 4) is divided into two parts, drop down 

box for disease selection and frame “Process” for process selection. Using 

“Process” users can choose which component of DSS will be processed. There are 

three radio buttons to represents each DSS component: “Modify Data” for 

DBMS, “Display Forecasting” for MBMS and “Display What-If Analysis for 

DGMS. Within this form, the user can also add more disease using command 

button “Add Disease”. In Fig. 4, Salmonellosis is chosen as the case study for the 

following interfaces. 
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Fig. 3. Welcome form. 

 

Fig. 4. Process selection form. 

 

Spreadsheet DSS was applied for the zoonosis prediction application. 

Therefore, there are several sheets in DSS application. Figure 5 shows input 

sheets for Salmonellosis dataset. Input table is divided into three columns: t, 

Month, and No of Incidence. Input spreadsheet is completed by 3 command 

button: Continue (for next process), Return to Process Selection (for back to 

Process Selection form in Fig. 5), and End (for closing the sheet). Once data are 

entered into the sheet, forecasting results can be calculated. The data are 

processed through different tools and results for each method are copied into 

Forecasting Results sheet as seen in Fig. 6.  

The actual data and forecasting results are presented in this sheet, where the 

user can select from the list of the command button to display a specific chart. If 

the user selects the first option, then the chart is shown graphically as in Fig. 7 

and the selection of the last option illustrate the chart in Fig. 8. In each chart, there 

is a command button “View Forecasting Sheet” that allow the user for back to 

forecasting results sheet. 
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Figure 6 represents the process in the MBMS component where beside the 

radio button list, it is also provided others calculation in the MBMS, including 

ANOVA, Duncan Multiple Range Test, and CV. The process can be accessed 

through the respective command button. When the user clicks the buttons, 

“ANOVA Result” (Fig. 9), “Duncan Multiple Range Test Result” (Fig. 10), and 

“Coefficient of Variance” (Fig. 11) are displayed sequentially. 

When users have finished the process in the MBMS, they can back to the 

“Process Selection” form to continue accessing other processes. The last option is 

“Display What-If Analysis”. The interface of this process is showed in Fig. 12. 

The interface contains several buttons for navigating to the various chart sheets. 

The example of the first chart can be seen in Fig. 13. 

 

 

Fig. 5. Input table. 

 

 

Fig. 6. Forecasting results sheet. 
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Fig. 7. Actual data vs. moving average chart. 

 

Fig. 8. Actual data vs. all results chart. 

 

Fig. 9. ANOVA result. 
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Fig. 10. Duncan results. 

 

 

Fig. 11. Coefficient of variance result. 
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Fig. 12. What-if result. 

 

 

Fig. 13. Example chart of sensitivity analysis forecast results. 

 

4.2. System Evaluation 

Within system evaluation, two different approaches were conducted, namely 

Black Box Testing and User Evaluation Testing.  

4.2.1. Black box testing 

The component of the user interface was evaluated by using Black Box method. 

Its method focuses on analyzing of software functional requirement [28]. Table 1 

provides results of Black Box Testing. It defines numerous zoonosis GUI feature 
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and indicates that system functionality fit the expected results. Therefore, a 

system performance is acceptable. 

Table 1. Black box testing results. 

System Feature Expected Results Actual 

Results 

Welcome Screen The system is able to display a welcome 

message in the beginning. 

Valid 

Process Selection 

Form 

The user can choose a specific disease from 

the system.  

Valid 

Input Table The user can input that will be further 

proceeded by the system.  

Valid 

Forecasting 

Results Sheet 

The system is capable of displaying 

forecasting results in the selected sheet. 

Valid 

Result Charts The system is able to illustrate result in the 

chart view. 

Valid 

ANOVA Results The system is able to calculate ANOVA 

results and load this information.  

Valid 

Duncan Results The system is capable of calculating Duncan 

method and views the results. 

Valid 

Coefficient of 

Variance Result 

The system is able to compute Coefficient of 

Variance and display its results. 

Valid 

4.2.2. User evaluation testing 

A questionnaire of User Interface Satisfaction from Chin [29] was adapted to 

evaluate the user interface. For evaluating the user interface, 4 questions in Screen 

part were given to the user. The answers were in 9 scales from 1-9. The question 

variables are described as follows: 

 Reading characters on the screen (score: 1 = hard .... 9 = easy). 

 Highlighting simplifies task (score: 1 = not all ..... 9 = very much) 

 Organization of information (score: 1 = confusing ..... 9 = clear) 

 Sequence of screens (score: 1 = confusing ..... 9 = clear) 

The questionnaire was filled in accordance with the state of GUI screen. There 

were 4 respondents of the survey,  3 doctors and 1 medical staff who worked at 

the hospital. All respondents were experts and had a capability to evaluate the 

system. Therefore, the questionnaire results are summarized in Table 2. 

Table 2. User evaluation results. 

Variables Average Score 

Reading characters on the screen 6 

Highlighting simplifies task 6.75 

Organization of information 6.75 

Sequence of screens 7.25 

Table 2 shows the mean value of each survey component. Reading characters 

on the screen yields the smallest score (6) among all components. It is considered 

since in some screen the results are too small to be read. Whilst, highlighting 

simplifies task and organization of information score are 6.75. The highest score 

is obtained by the sequence of screens. This means screen flow can be followed 
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by the reader. Results of Table 2 indicates that overall system screen is quite 

acceptable by users.  

 

5.  Conclusions 

The user interface of zoonosis DSS presents the transformation for zoonosis 

prediction framework. The general zoonosis prediction framework has provided a 

systematic process forecasting a future number of seasonal zoonosis. The 

application of the proposed framework came out with GUI design that was a 

representation of three DSS components into a user-friendly interface. The user can 

access the system through this interface. The obtained result showed that the 

proposed system GUI can model zoonosis prediction system as proved by black box 

testing and user evaluation survey. The GUI design was provided as the interface 

connection between user and system. 

 

References 

1. WHO. (2017). Zoonoses and the human-animal-ecosystems interface. 

Retrieved August 5, 2017, from http://www.who.int/zoonoses/en/. 

2. Smith, K.; Goldberg, M.; Rosenthal, S.; Carlson, L.; Chen, J.; Chen, C.; and 

Ramachandran, S. (2014). Global rise in human infectious disease outbreaks. 

Journal of The Royal Society Interface, 11(101), 1-6. 

3. WHO. (2016). Zika virus, 2016. Retrieved February 18, 2017, from 

http://www.who.int/mediacentre/factsheets/zika/en/. 

4. Centers for disease control and prevention. (2017). Yellow fever in Brazil, 

2017. Retrieved February 18, 2017, from https://wwwnc.cdc.gov/travel/ 

notices/alert/yellow-fever-brazil.  

5. Centers for Disease Control and Prevention. (2017). Multi-state Outbreak of 

seoul virus, 2017. Retrieved February 18, 2017, from https://www.cdc.gov/ 

hantavirus/outbreaks/seoul-virus/index.html. 

6. Power, D.J. (2016). A brief gistory of decision support systems. Retrieved 

November 1, 2016, from http://dssresources.com/history/dsshistory.html.  

7. Turban, E.; Aronson, J.E.A.; and Liang, T.P. (2005). Decision Support System 

and Intelligent Systems (7th ed.). New Jersey: Prentice Hall. 

8. Marakas, G.M. (1999). Decision support systems in the 21st century. New 

Jersey: Prentice Hall. 

9. Nandini,V.; Sriranjitha,P.; and Yazhini. T. (2016). Dengue detection and 

prediction system using data mining with frequency analysis. Proceeding of 

Sixth International Conference on Advances in Computing and Information 

Technology. Chennai, India, 53-67. 

10. Kshirsagar, D.P.; Savalia, C.V.; Kalyani, I.H.; Kumar, R.; and Nayak, D.N. 

(2013). Disease alerts and forecasting of zoonotic diseases an overview. 

Veterinary World, 6(11), 889-896. 

11. Morse, S.S.; Mazet, J.A.K.; Woolhouse, M.; Parrish, C.R.; Carroll, D.; 

Karesh, W.B.; Zambrana-Torrelio, C.; Lipkin, W.I.; and Daszak, P. (2012). 

Prediction and prevention of the next pandemic zoonosis. Lancet, 380(9857), 

1956-1965. 



User Interface Design for a Zoonosis Prediction System      359 

 
 
Journal of Engineering Science and Technology         February 2018, Vol. 13(2) 

 

12. Ford, L.; Glass, K.; Veitch, M.; Wardell, R.; Polkinghorne, B.; Dobbins, T.; 

Lal, A.; and Kirk, M.D. (2016). Increasing incidence of Salmonella in 

Australia, 2000-2013. PLoS One, 11(10), 1-11. 

13. McGough, S.F.; Brownstein, J.S.; Hawkins, J.B.; and Santillana, M. (2017). 

Forecasting Zika incidence in the 2016 Latin America outbreak combining 

traditional disease surveillance with search, social media, and news report 

data. PLoS Neglected Tropical Diseases, 11(1), 1-15. 

14. Teng, Y.; Bi, D.; Xie, G.; Jin, Y.; Huang, Y.; Lin, B.; An, X.; Feng, D.; and 

Tong, Y. (2017). Dynamic forecasting of Zika epidemics using Google trends. 

PLoS One, 12(1), 1-10. 

15. Chowell, G.; Hincapie-Palacio, D.; Ospina, J.; Pell, B.; Tariq, A.; Dahal, S.; 

Moghadas, S.; Smirnova, A.; Simonsen, L.; and Viboud, C. (2016). Using 

phenomenological models to characterize transmissibility and forecast patterns 

and final burden of Zika epidemics. PLoS Currents Outbreaks, 1, 1-21. 

16. Lessler, J.; Rodriguez-Barraquer, I. Cummings, D.A.; Garske, T.; Van 

Kerkhove, M.; Mills, H.; Truelove, S.; Hakeem, R.; Albarrak, A.; and 

Ferguson, N.M. (2014). Estimating potential incidence of MERS-CoV 

associated with hajj pilgrims to Saudi Arabia. PLOS Current Outbreaks, 6. 

17. Poletto, C.; Pelat, C.; Lévy-Bruhl, D.; Yazdanpanah, Y.; Boëlle, P.Y.; and 

Colizza, V. (2014). Assessment of the Middle East respiratory syndrome 

coronavirus (MERS-CoV) epidemic in the Middle East and risk of 

international spread using a novel maximum likelihood analysis approach. 

Eurosurveillance, 19(23), 1-10. 

18. Cowling, B.J.; Freeman, G.; Wong, J.Y.; Wu, P.; Liao, Q.; Lau, E.H.; Wu, J.T.; 

Fielding, R.; and Leung, G.M. (2013). Preliminary inferences on the age-specific 

seriousness of human disease caused by Avian Influenza A (H7N9) infections in 

China, March to April 2013. Eurosurveillance, 18 (19), 20475-20481. 

19. Li, R.; Bai, Y.; Heaney, A.; Kandula, S.; Cai, J.; Zhao, X.; Xu, B.; and 

Shaman, J. (2017). Inference and forecast of H7N9 influenza in China, 2013 

to 2015, Eurosurveillance, 22(7), 30462. 

20. Gao, Z. and Lang, M. (2015). Design of H7N9 Avian Influenza management 

and forecasting system based on GIS. Proceedings of 2015 IEEE 5th 

International Conference on Electronics Information and Emergency 

Communication. Beijing, China, 376-379. 

21. Gikungu, D.; Wakhungu, J.; Siamba, D.; Neyole, E.; Muita, R.; and Bett, B. 

(2016). Dynamic risk model for Rift Valley Fever outbreaks in Kenya based 

on climate and disease outbreak data. Geospatial Health, 11(377), 95-103. 

22. Drake, J.M.; Hassan, A.N.; and Beier, J.C. (2013). A statistical model of Rift 

Valley fever activity in Egypt. Journal of Vector Ecology, 38(2), 251-259. 

23. Johansson, M.A.; Powers, A.M.; Pesik, N.; Cohen, N.J.; and Staples, J.E. 

(2014). Nowcasting the spread of a Chikungunya virus in the Americas. PLoS 

One, 9(8), 1-8. 

24. Escobar, L.E.; Qiao, H.; and Peterson, A.T. (2016). Forecasting Chikungunya 

spread in the Americas via data-driven empirical approaches. Parasit. Vectors, 

9(112), 1-12. 

25. Cassadou, S.; Boucau, S.; Petit-Sinturel, M.; Huc, P.; Leparc-Goffart, I.; and 

Ledrans, M. (2014). Emergence of Chikungunya fever on the French side of 



360       A. E. Permanasari et al. 

 
 
Journal of Engineering Science and Technology         February 2018, Vol. 13(2) 

 

Saint Martin island, October to December 2013. Eurosurveillance, 19(13), 1-4. 

26. Permanasari, A.E.; Rambli, D.R.A.; and Dhanapal Durai Dominic, P. (2011). 

A decision support framework for a zoonosis prediction system: case study of 

Salmonellosis. International Journal of Medical Engineering and Informatics, 

3(2), 180-195. 

27. Albright, S.C. (2012). VBA for Modelers: Developing Decision Support 

Systems with Microsoft Excel (4
th

 ed.). South Western: Cengage Learning. 

28. Pressman, R.S. and Maxim, B.R. (2015). Software Engineering-A 

Practitioners Approach (8
th

 ed.). New York: McGraw-Hill Education. 

29. Chin, J.P.; Diehl, V.A.; and Norman, K.L. (1988). Development of an 

instrument measuring user satisfaction of the human-computer interface. 

Proceedings of the SIGCHI Conference on Human Factors in Computing 

Systems. Washington, D.C., USA, 213-218. 


