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ABSTRACT 

 
Early warning system (EWS) is a 

technology to mitigate risk is used to 

disseminate timely information. Then 

knowledge management system (KMS) is 

used to support for decision facilitation will 

integrate with EWS to disseminate timely 

information with proactive early warning. 

Issues on timeliness for timely reporting and 

decision facilitation are regarded as main 

challenge for mitigation of risk. Therefore in 

this paper, we suggest the model of 

integration between KMS and EWS known 

as KMS@EWS as a solution to support 

early warning for timely reporting and to 

guide on decision facilitation. The 

integration model is to combine the 

knowledge management (KM) processes, 

activities and technologies with the EWS 

functionalities. The proposed model is based 

on empirical study by using literatures on 

EWS and KMS. In which we synthesize the 

analysis and findings of both EWS and 

KMS for the integration. We propose the 

implementation model in clinical diagnostic 

(CD) environment of dengue fever (DF) 

manifestation. This model is intended to 

provide early warning when any 

abnormalities or peculiar pattern of DF and 

symptoms arise and detected during the 

interaction between physicians and patients 

in the CD environment. Thus, this paper 

attempts to integrate relevant enabling KM 

technologies and processes with EWS 

components and functionalities into an 

environment that would support activities 

for early warning thru organizational 

knowledge creation, use and management 

for timely reporting and detection by 

providing decision facilitation and initiate 

early warning of DF during CD processes. 
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1 INTRODUCTION 

 

EWS is a technology to mitigate risk is 

used to disseminate timely information 

can be integrated with KM processes, 

activities and technologies. In which KM 

is regarded as confluence of processes, 

activities and techniques to facilitate the 

creation, codification, dissemination and 

application of knowledge that can be 

integrated with EWS functionalities to 

enable the knowledge flow in CD 

environments. CD environment which 

comprises activities for interaction 

between physician and patient to obtain 

a diagnosis of the disease and to select 

therapy [1] is used for implementation of 

integrated model between KMS and 

EWS known as KMS@EWS. The idea 

of using CD environment for the 

implementation is due to the activities 

involved during CD process namely 

history taking (HT), physical 

examination (PE) and investigation (IV) 

can provide early warning of disease 
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outbreak. In order to realize the 

implementation, DF manifestation were 

opt to address the disease outbreak. 

Disease outbreaks can be extremely 

serious threats to the public health that 

can cause a sudden disaster. Bravata et al 

(2004) [2] emphasized the significant of 

early warning in disease outbreak for 

preparation, tracking and monitoring 

outbreak. Extensive research and study 

has been carried out to provide effective 

detection, controlling and monitoring of 

disease outbreak, but still timeliness and 

validity of knowledge are crucial factors 

as it will impact the decision for 

response, forecasting and preparedness 

[3] [4] [5]. Madoff (2004) [6] and 

Brownstein (2007) [7] highlighted 

timeliness as a crucial factor in 

preventing the spreading of diseases. 

Simultaneously Choo (2009) [8]  looked 

at the validity of knowledge to determine 

the effectiveness of early warning. 

Several research studies have been made 

on EWS to detect disease outbreak 

rapidly [9] [10] [11]. However, issues 

providing timely detection and validity 

of knowledge are still regarded as main 

concern as it can influence the decision 

facilitation regarding the prevention and 

preparedness pertaining outbreak [3] 

[12].  

Therefore, we propose a model of 

KMS@EWS that can support the 

managing of data and information for 

timely reporting and detection by 

providing decision facilitation and to 

initiate early warning during the CD 

process. Since KMS is an IT based 

system to support activities for 

knowledge creation, codification, 

dissemination and application, then 

EWS as a technology to mitigate risk is 

used to disseminate timely information. 

In relation to this, we integrate KMS 

processes and technologies with EWS 

functionalities to proactively provide 

timely reporting, detection and response 

of decision facilitation couple with 

knowledge validity. By providing early 

warning during CD process, medical 

practitioners and hospitals 

administration can be notified of the 

outbreaks and potential outbreak 

situation and thus can accelerate 

decision facilitation with appropriate 

knowledge and implementation of 

actions to deal with the outbreaks.  

This paper is organized as follows; 

Section 2 is a literature review on EWS 

components and functionalities; KMS 

processes, technologies and techniques; 

overview of CD processes and DF 

manifestation. Section 3 discussed 

methodology used to derive the model of 

KMS@EWS. Subsequently, Section 4 

will explain the integration model in CD 

environment of DF. Finally Section 5 is 

the conclusion and discussion on the 

direction and future works of the study. 

 

 

2 LITERATURE REVIEW 

 

2.1 Early Warning System 

 

EWS as a technology to mitigate risk is 

used to disseminate timely information 

in multi-disciplinary area [13].  Austin 

(2004) [14] defined EWS as a mean to 

obtain knowledge and to use that 

knowledge to assist in the mitigation of 

conflict. In relation, he also emphasized 

that response to any conflict situation 

require knowledge to facilitate a 

common awareness regarding problems 

or risks and thus accelerate  decision 

making with appropriate implementation 

action to deals with the risks. While 

from the healthcare perspective, Ebi and 

Schmier (2005) [15] identified the main 

components of EWS should include 
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identification and forecasting of the 

event, prediction of the possible health 

outcomes, an effective and timely 

response plan and an ongoing evaluation 

of the systems and components. To be 

effective, EWS implementation should 

comprises four main components namely 

i) risk knowledge (RK), ii) monitoring 

and warning service (M&WS), iii) 

disseminate and communication (D&C) 

and iv) response capability (RC) [16]. 

The relationship of each component is 

illustrated in Figure1.        

 

  
 

Fig. 1. Relationship of EWS Four Main 

Components. 

Risk knowledge which is known as risk 

assessment is related to knowledge 

identification and acquisition, analysis 

storage, detection and manipulation.  In 

second component, the monitoring and 

warning service deals with technical 

capacity to track and forecast that can 

provide timely estimation of the 

potential risk faced by the communities. 

The dissemination and communication 

means delivering, sharing and distribute 

warning messages to alert the 

communities with a reliable, synthetic 

and simple message for preparedness of 

action. Finally, response capability 

involves coordination, good governance 

for timely and appropriate action plan by 

authorities. These components can be 

further classified into four main EWS 

functionalities as shown in Table 1. 

Table 1. EWS Functionalities 

 
There are many research studies have 

been made on EWS that are associated 

to natural hazard, aquaculture and 

disease outbreak. For instance, disasters 

such as the Indian Ocean tsunami in 

2004 and Katrina hurricane in 2005, 

highlighted inadequacies in early 

warning process towards disaster 

mitigation lead to the development of 

alert system known as GEAS [5].  

Moreover, the risk of misdiagnosis, 

incorrectly treatment or over-treatment 

that exists after disease outbreak is a 

motivational factor to develop a 

knowledge-based EWS for fish disease 

[17]. While TeCoMed is the EWS 

telecommunication on medical events 

development was inspired due to the 

inadequacies of information system to 

confront the healthcare worker timely on 

communicable disease [18].   

For the purpose of this study, we 

reviewed and analyzed several previous 

research studies pertaining disease 

outbreaks which adopted EWS approach 

and functionalities. There are numerous 

research studies that can be referred for 

successfully and effectively implement 

the EWS for disease outbreak. Hence, 

we came out with seven types of 

different research studies which provide 

early warning with KM activities to 

invoke or initiate early warning.  Table 2 

summarizes the related study with KM 

activities and Table 3 aggregate the 

literature studies according to EWS 

functionalities namely detection, 
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prediction, warning and response to 

address the significant of EWS. 

Table 2. EWS with KM activities from the 

literature 

 
 

Table 3.   EWS functionalities address by 

literature studies 

 
 

2.2 Knowledge Management System 

 

Before pursue into KMS perspective, 

there is a need to understand the 

distinction between data, information 

and knowledge in the context of this 

study. It has been pointed out by other 

researchers that data, information and 

knowledge are not the same and is 

defined differently. Data is referring to 

raw numbers and facts, information is 

processed data and knowledge is 

‘information made actionable’.  

While, KM is viewed as a process of 

turning data into information and 

forming information into knowledge that 

can lead to decision making. In which 

this process is subdivided into creating 

internal knowledge, acquiring external 

knowledge, storing knowledge as well as 

updating the knowledge and sharing 

knowledge internally and externally. 

Then KMS is referring to a class of 

information systems applied to manage 

organizational knowledge and to support 

the organizational processes of 

knowledge creation, storage, transfer and 

application [24]. There are four common 

activities of KM which are cyclic 

process namely knowledge creation or 

acquisition, knowledge codification or 

storing, knowledge dissemination or 

sharing and knowledge application. 

Table 4 depicted the example of KM 

cycle from the related studies which are 

based on four common activities as 

mentioned earlier [25] [26] [27] [28] 

[29] [30] 

Table 4 KM Processes from literature studies 

 

From the technical perspective, KM 

can be viewed in terms of how the KM 

processes can be applied using IT as a 

tool to facilitate knowledge sharing 

collaboratively. KM tools is defined as 

technologies to support and facilitate 

knowledge sharing of communities for 

the performance of application, activities 

or actions such as knowledge generation, 

knowledge codification and knowledge 

transfer [31]. Meanwhile, Alavi (2001) 
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[29] listed few supporting technologies 

for KM processes such as data mining 

(DM), knowledge repositories, 

databases, discussion forums, knowledge 

directories, expert system (ES) and 

workflow systems. Then Liao (2003) 

[32] classified KM technologies and 

application into six categories namely 

knowledge-based system (KBS), data 

mining, information communication 

technology (ICT), artificial intelligent 

(AI), database technology and finally 

modeling.  

2.3 Overview of Clinical Diagnostic 

Environment 

 

Generally CD environment deals with 

interaction between patient and 

physician involves three main processes 

known as history taking, physical 

examination, and investigation [33] [34] 

[1] [35]. History taking (HT) is the 

initial process in CD where the 

conversation between patient and 

physician is captured to obtain general 

idea of the patient’s personality, the kind 

of disease and the degree of severity.  

HT process is important in obtaining a 

series of information from patient in 

determining the etiology or cause of a 

patient’s illness. Then, the physical 

examination (PE) is to identify the 

physical sign of the disease. PE process 

requires physician studies or examines 

carefully a patient’s body to determine 

the presence or absence of physical 

problems. Hence, in this process, skill 

and experience of the physician is 

crucial in eliciting sign of disease. 

Finally, investigation (IV) is to further 

perform a laboratory test or screening 

test to solve clinical problems and to 

complement the history taking and 

physical examination. 

CD process is a face-to-face 

communication and observation between 

patients and physicians in obtaining 

information for diagnosis and treatment. 

CD process is knowledge driven and 

depends heavily on the medical 

knowledge, intuition, expertise and 

judgment to diagnose or prognosis and 

to determine appropriate treatment. Data 

is collected during a HT, and 

information is obtained during the PE. 

Meanwhile, IV by laboratory or 

screening test will also provide data and 

information for analysis and comes to a 

conclusion. Therefore, a CD 

environment can be used as a platform to 

facilitate EWS because each of the CD 

process can be used to initiate early 

warning for disease outbreak. Figure 2 

illustrate the process flow of CD 

environment. 

 

 

Fig. 2. CD Environment Process Flow 

2.4 Overview of Dengue Fever 

 

Dengue is an infectious disease, 

transmitted by Aedes mosquito that can 

cause high rates of morbidity and 

mortality. This infectious disease can 

causes a severe flu-like illness known as 

DF, and sometimes a potentially lethal 

complication called haemorrhagic fever 

(DHF). Studies had shown few factors 

that can contribute to the spread of DF 

and DHF among the communities. Such 
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factors include demographic and society 

changes that is closely related to 

substandard housing, crowding, and 

deterioration in water, sewer, and waste 

management system have created ideal 

conditions for increased transmission of 

mosquito-borne disease in tropical urban 

centers. Additionally, lack of effective 

mosquito control in areas where dengue 

is endemic is also one of the factors for 

increase of the DF or DHF cases [36]. 

Specifically during the fogging or 

spraying with insecticides to kill adult 

mosquitoes required proper method. 

DF is an acute febrile viral disease 

with frequently presenting of headaches, 

bone or joint and muscular pains, rash, 

nausea and vomiting. While, DHF is 

defined as an acute febrile illness with 

minor or major bleeding, 

thrombocytopenia, and evidence of an 

increased vascular permeability result in 

loss of plasma from the vascular 

compartment. When plasma loss 

becomes critical, it may result in Dengue 

shock syndrome (DSS) which may cause 

death.  Figure 3 adopting from Mairuhu 

et al (2004) [37] depicted the 

symptomatic dengue virus infection. 

Accurate and efficient diagnosis of 

dengue is important for clinical care, 

surveillance support, pathogenesis 

studies, and vaccine research. Moreover, 

the diagnosis is also significant for case 

confirmation of DF, DHF and DSS [38]. 

Hence, early detection and management 

of DF is essential to prevent death. In 

relation to this, we study the clinical 

manifestation of DF as a sample disease 

outbreak use for integration system of 

KMS@EWS in CD environment. 

Whereby, all the dengue symptoms can 

be obtain during the CD processes which 

include the HT, PE or IV. At each of the 

processes, early warning can be initiated 

when one or all the symptoms exist. 

 
 

Fig. 3.Knowledge Map of Dengue Fever 

Manifestation 

(Adopted source from Mairuhu et al (2004)) 

 

3 RESEARCH METHODOLOGY 
 

For this study, we are currently 

performing an initial study to propose 

the model of the integration between 

KMS and EWS known as KMS@EWS. 

We conduct a literature reviews (LR) 

that collect and understand the existing 

knowledge or information about the title 

to research.  Compile and analyze 

related topic to learn from others 

knowledge, showing the paths of 

previous research and how the study can 

be related to it. The reviews and analysis 

are on academic journals, articles, books 

and information search on tools, 

technologies and techniques used that 

relate to the research. Based on the seven 

types of different research studies from 

Section 2.1, we segregated into two 

processes in order to map and combine 

between KMS and EWS. Firstly, we 

mapped the EWS four key components 

to KM processes. The mapping is to 

identify appropriate matching of KM 

processes and technologies to EWS four 

key components. Then, the second 

process is to identify critical function of 

EWS to be combined into KM processes 

and activities. Thus, the results from 

both processes will be used to construct 
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the framework and model for 

KMS@EWS.  

The LR is divided into four main steps 

as illustrated in Figure 4. Step 1 is the 

framework construction which is the 

synthesizing between the reviews and 

analysis from EWS, KMS, CD processes 

and DF manifestation literature, articles 

and books. This step is the initial step 

towards the framework development. 

We adapt Bose KM cycle to complement 

the KMS@EWS cycle for the 

integration.  Next, Step 2 is the model 

formulation which obtained information 

from the reviews and analysis of general 

information about KM, EWS, CD 

processes and DF. In this step, definition 

and theories of EWS, KMS, and CD 

environment are analyzed and seek for 

common or identical functionalities 

between KM and EWS. In order to get 

an overview of the DF, we studied DF 

manifestation. Analysis on CD 

environment is to get an overview of CD 

process workflow in order to use as a 

platform for model implementation. 

Besides the definition, we also analyze 

the technologies and techniques used or 

required for the application of KM and 

EWS. We looked and identified the 

technical perspective requirement in 

terms of knowledge acquiring, 

codification and dissemination for the 

integration between KM and EWS.  

Then, Step 3 is the development model 

of KMS@EWS for the CD environment.  

For the model development, we 

identified the integration components 

and provide its functionalities based on 

the EWS framework reviewed earlier. 

Finally in step 4, we synthesize and map 

the analysis and findings of KMS and 

EWS to model the integration. We 

perform empirical analysis on the EWS 

functionalities in order to evaluate and 

rank the EWS components requirements. 

Then, we derived a model of the 

integration between KMS and EWS 

known as KMS@EWS for clinical 

diagnostics environment.   
 

Literature Review

Model Formulation

Model Development

Review and Analyze articles, 

books, journals, publication and 

system

Identify technical integration for 

acquisition, codification and 

dissemination

Combined KM processes, 

technologies into EWS 

components

Step 1

Step 2

- KM, KMS

- EWS

- CD processes

- DF manifestation

Preliminary Results

Empirical analysis on the 

functionalities and evaluate EWS 

components requirement

Step 3

Framework Development

Mapping and Combine KMS 

processes and technologies with 

EWS components and 

functionalities.

Step 4

 

Fig. 4. Research Methodology Design 

Framework 

4 A MODEL OF KMS AND EWS 

FOR CD ENVIRONMENT OF DF 

 

The concept of KM has been strongly 

supported as a process for acquiring, 

organizing and dissemination knowledge 

in order to promote effectiveness and 

efficiency  [24]. Due to this concept, this 

study attempt to integrate the KM 

processes and technologies with EWS 

four main components and 

functionalities. Therefore KM is a 

solution chosen to address the principles 

of building integrated model of KMS 

and EWS in CD process to provide 

proactive early warning for decision 

facilitation to react and respond on the 

outbreak. KMS@EWS will provide 

early warning when any abnormalities or 

peculiar pattern of disease and 

symptoms arise and detected during CD 
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process of DF. In which this system seek 

to provide proactive early warning of DF 

symptom obtain from patients visit to 

clinic or hospital for treatment. 

Moreover, this also can assist physician 

to make right decision pertaining the 

diagnosis and treatment. 
 

4.1 EWS and KMS Conceptual 

Integrated Proposal 

 

KM deals with how best to leverage 

knowledge involves the strategies and 

processes for identifying, capturing, 

structuring, sharing and applying 

knowledge in order to promote 

effectiveness and efficiency [39] [40]. 

While, EWS is a process of gathering, 

sharing and analyzing information to 

identify a threat or hazard timely and 

sufficiently in advance for preventive 

action to be initiated [14] [5]. Hence, 

KM processes and tools can help 

strengthen the EWS to facilitate the 

acquisition, codification and 

dissemination of knowledge in order to 

identify and forecast the event, 

prediction of possible outcomes and 

timely reporting on the risks for 

immediate response.  Derived from the 

ISDR guidelines, a complete and 

effective development of EWS should 

include four main interacting 

components as mention in Section 2.1.  

The purpose of these components can be 

combined into KM processes and 

technologies to provide a KMS 

environment as depicted in Figure 5.  

We propose the KMS environment with 

the concept for knowledge sharing 

system organize and distribute 

knowledge.  

 

RISK KNOWLEDGE

MONITORING & 
WARNING  
SERVICE

DISSEMINATION & 
COMMUNICATION

RESPONSE 
CAPABILITY

Data collection

OUTPUT

EWS

KMS Environment

(Knowledge Acquisition)

(Knowledge Dissemination)

Visualization

Awareness

Education

USER 1

USER  2

(Knowledge Codification)
Repositories

(Knowledge Application)

Reporting

Internalization

 

Fig. 5. EWS in KMS Environment 

Conceptual Proposal 

4.2 Expansion of Conceptual 

Implementation Framework 

Development 

 

Both EWS and CD processes are 

knowledge driven, where EWS requires 

knowledge in order to notify and initiate 

warning. While, CD processes deals 

with interaction between patients and 

physician requires communication and 

knowledge in order to identify 

symptoms for proper and right treatment. 

So KMS can support activities for both 

EWS and CD processes to initiate early 

warning and to facilitate decision 

making by providing capabilities for 

identifying, capturing, structuring, 

sharing and applying knowledge. A well 

designed KMS@EWS shall provide 

physician a clinical information and 

knowledge where, when, and how 

pertaining the disease. Further, it also 

can help to report any occurrence of 

disease timely by early identifying and 

detecting at any level of CD processes. 

Furthermore, this framework will 

indicates the critical KM activities with 

EWS components and functionalities in 

CD processes using IT technologies to 

support the integration. 
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A KMS design framework should 

integrate business processes and the 

needed IT with the related function to 

facilitate the KMS design [24] [30]. 

KMS@EWS is an IT based system 

developed to enhance the knowledge 

creation, codification, sharing and 

application to facilitate decision and 

initiate early warning. Based on the 

review and analysis of EWS, KMS, CD 

process and DF manifestation, we 

combine and match the critical KM 

processes, technical functions and 

enabling IT with EWS components and 

functionalities to support the CD 

processes. Table 5 summarizes the 

matching results. We synthesize and 

combine the analysis reviews from 

Section 2 for the framework 

development as shown in Table 5. 

Table 5. A framework using enabling IT 

technologies to support integration of 

KMS@EWS in CD processes 

 
 

4.3 Conceptual Implementation 

System  

 

Based on LR in Section 2 on KMS 

processes and technologies jointly with 

EWS components and functionalities 

and CD processes, we proposed an 

implementation integrated model of 

KMS@EWS in CD processes as 

depicted in Figure 6. KMS@EWS will 

generate alert at every stage of CD 

process. Each of the alerts will indicate 

the severity of the risks.  Figure 7 

illustrate a conceptual model of 

KMS@EWS.   

 

 

Fig. 6. Implementation proposed model of 

KMS@EWS in CD processes 

 

Fig. 7. Conceptual model of KMS@EWS 

Architecture 

From Figure 7, the input or source of 

data is obtained from patients and 

medical practitioner. First component of 

KMS@EWS is knowledge creation 

which is map to risk knowledge plays 
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important function for data acquisition, 

analysis, storage and manipulation. The 

CD process that relate to this component 

is HT, PE and IV.  Second component in 

KMS@EWS deals with continuous 

monitoring to generate warnings timely 

is known as knowledge codification. 

This component is to support 

functionalities for identification and 

detection; prediction and forecasting; 

warning and finally response with 

activities for categorize, indexing, 

maintaining and retrieving information. 

This component comprises databases 

and knowledge repositories. Third 

component known as knowledge 

dissemination is related to disseminate 

and communication deals with 

functionalities to visualize, distribute, 

display, delivering and transfer 

information for notification and alerting. 

Finally the fourth component is 

knowledge application is link to 

response capability with functionalities 

for decision facilitation and early 

warning capability.  In conjunction, 

KMS@EWS is looked as a response 

capability for collaboration to promote 

good coordination and be used as an 

education platform and finally to 

promote awareness within the 

community or organization.  
 

4.4 Preliminary Results and Findings 

of EWS Processes and Functionalities 
 

We found two significant findings from 

the analysis and reviews of the previous 

research as discussed in Section 2. First 

is the mapping of KM processes with 

EWS four main components to construct 

the integrated model. Secondly is EWS 

functionalities to be incorporated into 

the model.  

Drawing from Table 2, we grouped 

the EWS processes into EWS four main 

components that later to be map can 

combine with KM processes as shown in 

Table 6. The total and percentage from 

the Table 6 exhibit the overall 

requirements of EWS components based 

on the EWS activities. From the matrix 

in Table 6, we conduct an empirical 

analysis on the EWS to look for the most 

salient component to develop EWS. The 

result shown that risk knowledge and 

monitoring & warning are equally 

important (on average about 33 %) for 

the EWS development. Both 

components are critical requirement for 

knowledge creation or acquisition and 

knowledge codification to timely 

identify, detect and forecast a potential 

risk. The communication & warning 

service with average of 20 % is for 

delivering and distribute warning 

messages with the support of good 

infrastructure. The average of 13 % is 

the response capability which involves 

good coordination, governance for 

appropriate action plan. Figure 8 exhibit 

the EWS component requirements that 

map to KM processes.  

Table 6.  Matrix of EWS Components and 

activities 
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Fig. 8. EWS Components Requirements 

Next, we also perform empirical analysis 

on the EWS main functionalities namely 

i) detection; ii) prediction; iii) warning 

and iv) response. From Table 2 we also 

grouped the EWS processes into EWS 

main functionalities as in Table 7. The 

total percentages from Table 7 

demonstrate the significant of EWS 

functionalities to address early warning. 

Functionality for detection with 100 % is 

the highest requirement to address early 

warning. It shows that detection is an 

initial requirement during the process for 

data creation and acquisition. 

Meanwhile, functionality for warning to 

address the dissemination and 

communication shows 86 % of the 

requirement in early warning. This 

functionality is to distribute, display, 

delivering and transfer of information 

for notification. The functionality for 

prediction about 43 % indicates that not 

all early warning required prediction or 

forecasting. But still, this functionality is 

significant to address early warning for 

the purpose of planning and precaution. 

Lastly is the functionality for response to 

address early warning which takes only 

14 % of the requirement. Although 

response functionality is the least 

importance, it cannot be eliminate from 

the requirement. This function is to 

furnish the awareness and education on 

risk mitigation.  Figure 9 demonstrate 

the ranking of EWS functionalities to 

address the criticality of the EWS 

functions requirement.   

Table 7. Aggregation according to EWS 

functionalities 

 

 

Fig. 9.  EWS Functionalities 

5 CONCLUSION AND FUTURE 

WORK 
 

The use of EWS in KM has some 

significant process that can strengthen 

EWS to enable knowledge flow 

effectively and efficiently. Response to 

any conflict situation needs knowledge 

to facilitate a common awareness 

regarding problems or risks and thus 

accelerate decision making and to 

initiate early warning with appropriate 

implementation of actions to deal with 

problems or risks. The adoption of 

technology is improving information 

access and dissemination, also is 

increasing the need to better understand 

how information can be managed and 

utilized to improve the performance of 

EWS. 

To our knowledge which based on the 

LR, there is currently no specific design 

of the integration model between KMS 
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and EWS that combine KMS processes 

and technologies with EWS four main 

components and functionalities. 

Therefore, in this paper, we proposed an 

integrated model between KM processes 

and technologies with EWS components 

and functionalities. We will be using CD 

environment as a platform for the model 

implementation. Then, we use DF 

manifestation to address disease 

outbreak for model validation.  

The aim of this proposed model is to 

provide proactive early warning when 

any abnormalities or peculiar pattern of 

DF and symptoms arise and detected 

during the interaction between 

physicians and patients in the CD 

environment. Thus, this model can 

support the managing of data and 

information for timely reporting and 

detection by providing decision 

facilitation and initiate early warning of 

DF during the CD processes. The 

contribution of this study is two-fold. 

First, the model can be used as a guide to 

assist physician to early identify any 

abnormalities or peculiar pattern of DF 

during the CD process. Secondly, this 

model can be used as an enhancement 

learning platform to cultivate novel 

medical practitioner to understand DF 

manifestation at early state. This model 

with its ability to provide better access to 

knowledge for decision making and 

initiating early warning would make it 

possible for the physician and hospital 

administration to respond promptly.   

Furthermore, in order to strengthen the 

integration and to demonstrate the 

knowledge flow and data processing, we 

suggest the proposed model to be design 

as a web based and the use of Multi-

agent System (MAS) to address the 

integration between KMS and EWS for 

smooth knowledge flow. We also 

propose in future work to validate EWS 

functionalities against research problems 

that been highlighted as well as research 

question in order to achieve the total set 

of research objective. The criteria of 

future validation include the reliability, 

suitability and reusability in enhancing 

the capability of KMS@EWS. Finally, it 

is hope that the insight study of this 

integration model could offer a good 

perspective on the relation of KM 

processes and technologies with EWS 

four main components and 

functionalities.  
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