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ABSTRACT 

Dengue remains a significant public health challenge in Malaysia with 
recurring outbreaks, highligh�ng the need for effec�ve forecas�ng tools. 
This study aimed to evaluate user acceptance of the Dengue forecas�ng 
Model Satellite-based System (D-MOSS) in Malaysia, assessing its 
usability, strengths, challenges, and areas for improvement. A cross-
sec�onal study was conducted among 32 stakeholders who were directly 
involved in using D-MOSS for dengue management. Data were collected 
during a na�onal workshop using a structured survey adapted to the 
specific opera�onal context of D-MOSS. Thema�c analysis was employed 
to analyse open-ended responses using R for keyword-based 
categorisa�on and visualisa�on. Par�cipants reported high 
comprehension of D-MOSS features, with a 100% understanding of the 
outbreak thresholds and forecast values. Common strengths included the 
system's forecas�ng capability (66%), impact on outbreak management 
(22%) and user-friendly interface (12%). Challenges highlighted included 
accuracy and credibility (54%), performance and technical issues (27%), 
and granularity and usability of data (19%). For improvements, 40% 
suggested greater customisa�on, such as smaller spa�al resolu�on, 25% 
emphasised interface enhancements, 20% advocated for compara�ve 
analysis features, and 15% proposed integra�ng ac�on planning tools. 
The system was perceived as a helpful tool for assis�ng proac�ve dengue 
management. D-MOSS demonstrated its user-friendliness and 
stakeholder adaptability, which support its applica�on in dengue 
surveillance. Addressing iden�fied challenges and enhancing system  
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features could strengthen its u�lity and integra�on, contribu�ng to 
improved dengue surveillance and control efforts. 
 
KEYWORDS: dengue, early warning systems, user acceptance tes�ng, 
predic�ve model, public health surveillance 

INTRODUCTION  

Dengue fever remains a significant public health challenge globally, par�cularly in tropical and 
subtropical regions, where environmental condi�ons favour the prolifera�on of its primary vector, 
Aedes aegypti. An es�mated 390 million dengue infec�ons occur annually worldwide, with Southeast 
Asia bearing a significant por�on of this burden (1). The economic ramifica�ons are equally profound, 
with the global cost of dengue illness es�mated at USD 8.9 billion annually (2). Malaysia, similar to 
many other na�ons in the region, con�nues to face a high incidence of dengue cases despite extensive 
control efforts, including vector control programs and public health campaigns (3). The unpredictable 
nature of dengue outbreaks, driven by clima�c, demographic, and socioeconomic factors, underscores 
the need for innova�ve tools to improve outbreak preven�on and management (4,5). 
 
Predic�ve modelling has emerged as a cri�cal component of public health surveillance, offering 
insights into disease trends and enabling proac�ve interven�ons. Early warning systems, such as the 
Dengue forecas�ng MOdel  Satellite-based System (D-MOSS), leverage historical and real-�me data to 
forecast dengue outbreak risks (6). These systems aim to transform dengue management from reac�ve 
to proac�ve preven�ve strategies, enabling public health authori�es to allocate resources more 
efficiently and implement targeted interven�ons before outbreaks escalate (7). D-MOSS has been 
opera�onal since 2019 in Vietnam and has demonstrated proven benefits in suppor�ng budget 
planning and op�misa�on processes in dengue control measures, such as developing ac�on plans and 
preparing chemicals and equipment needed to address dengue outbreaks (8). In Malaysia, D-MOSS 
has been piloted across several districts to assist in the control and management of dengue; however, 
to date, no study has evaluated its user acceptance tes�ng (UAT) among public health officers involved 
in dengue control in Malaysia.  
 
The success of any early warning system depends not only on the accuracy of its predic�ons but also 
on its usability, user acceptance, and integra�on into exis�ng public health frameworks. Conduc�ng 
UAT is a vital step before adop�ng any predic�ve systems into exis�ng public health frameworks to 
enhance the applicability of such systems. By assessing user comprehension, system usability, and 
prac�cal challenges, UAT provides cri�cal feedback to refine system design and ensure alignment with 
the needs of diverse stakeholders (9,10). Evidence from the implementa�on of the Early Warning, Alert 
and Response System (EWARS) in Indonesia highlights the importance of evalua�ng usability, 
accessibility, and integra�on into exis�ng public health frameworks during the early stages of adop�on 
where it revealed several challenges that could have been mi�gated through comprehensive user 
tes�ng before full-scale implementa�on such as repeated data entry, technical issues affec�ng user-
friendliness of the system and inconsistent training for public health centre staffs (11). These 
challenges underscore the importance of aligning system func�onality with the opera�onal reali�es of 
end users. This step is par�cularly crucial in resource-limited se�ngs as it facilitates the development 
of robust and adaptable solu�ons that op�mise usability and accessibility, ensuring readiness for full-
scale implementa�on into na�onal systems.  
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This study aimed to evaluate user acceptance of D-MOSS in Malaysia, assessing its usability, strengths, 
challenges, and areas for improvement based on feedback from key users involved in dengue 
management. The findings of this study aim to inform enhancements to the D-MOSS system, ensuring 
its func�onality and relevance while facilita�ng its seamless integra�on into public health prac�ces. 
This approach supports na�onal priori�es for improving disease surveillance and preven�on and aligns 
with global efforts to strengthen public health preparedness to address Malaysia's increasing dengue 
burden.  
 

MATERIALS AND METHODS 

Study design, se�ng and popula�on 
This study employed a cross-sec�onal design to evaluate the user acceptance of the D-MOSS dengue 
predic�ve model. The evalua�on focused on understanding the usability, comprehensibility, and 
prac�cality of the system as an early warning tool for dengue outbreak management in Malaysia. The 
study was conducted among the key stakeholders from the Vector Control Division of the Ministry of 
Health Malaysia, state health departments and district health offices with direct involvement in using 
D-MOSS and can integrate predic�ve tools like D-MOSS within opera�onal contexts for control and 
management of dengue. The stakeholders from the headquarters of the Ministry of Health and state 
health departments are responsible for dengue surveillance and forecas�ng using D-MOSS, while 
those at the district level serve as implementers who coordinate and execute dengue preven�on and 
control ac�vi�es locally in response to D-MOSS.  
 
Sample size es�ma�on and sampling method 
The sample size was es�mated based on a confidence level of 95%, a 5% margin of error, and an 
assumed user acceptance rate of 80%. Using Cochran’s formula, a minimum sample size of 30 
par�cipants was required (12). The sampling frame included a total of 50 key stakeholders, with 25 
public health officers (epidemiologists and medical officers) and 25 health inspectors and assistant 
health inspectors. The demographic characteris�cs of the par�cipants are shown in Table 1. Universal 
sampling was employed, which resulted in a formal sample size of 32 par�cipants who consented to 
par�cipate in this study.  
 

Table 1. Demographic characteris�cs of 50 key stakeholders 

States Headquarters State Health 
Department 

District 
Health 
Office 

Ministry of Health 8   

Johor  2 2 

Kedah  3  

Kelantan  3  

Melaka  1 2 

Negeri Sembilan  2 1 

Pahang  2 1 

Perak  3  
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Perlis  1  

Pulau Pinang  2 1 

Sabah  2 2 

Sarawak  1 2 

Selangor  2 2 

Terengganu  1 1 

Wilayah Persekutuan (WP) Labuan  1  

WP Kuala Lumpur & Putrajaya  2  

 

Data collec�on 
A structured survey was administered during a na�onal workshop in January 2022. Prior to this 
workshop, par�cipants received periodic formal training and resource materials on the use and 
applica�on of the D-MOSS for dengue control management. The D-MOSS was subsequently piloted in 
their respec�ve state health departments and district health offices. The na�onal workshop was then 
convened to evaluate the user acceptance of D-MOSS, assessing its usability, strengths, challenges, 
and areas for improvement based on feedback from key users involved in dengue management.  
 
Measures 
The instrument used in this study was guided by the principles of the System Usability Scale (SUS) but 
adapted to the specific opera�onal context of D-MOSS as shown in Table 2 (9). It comprised items 
organised into five domains: usability and comprehension, system strengths and challenges, 
accessibility and implementa�on, an�cipated impact and integra�on, and user recommenda�ons. 
These domains were selected based on relevant literature and structured to ensure comprehensive 
coverage of constructs relevant to evalua�ng D-MOSS (13,14,15).  
 
Domain 1 relates to usability and understanding of the D-MOSS website. This domain has six items 
that assess par�cipants’ comprehension of the core func�onali�es and outputs of the D-MOSS system, 
including outbreak thresholds, exceedance probabili�es, forecast values, and forecast periods. It also 
evaluates the ease of interpre�ng forecast data and integra�ng the outputs, such as graphs and tables, 
into prac�cal applica�ons like repor�ng. These ques�ons aim to measure the clarity and accessibility 
of the system’s interface and informa�on.   
 
Domain 2 relates to the D-MOSS system's strengths and challenges. This domain has two items that 
capture par�cipants’ percep�ons of the D-MOSS system's strengths and limita�ons. Through open-
ended ques�ons, users share what they value most about the system and iden�fy areas where the 
system falls short. These insights provide qualita�ve feedback essen�al for understanding user 
experiences and iden�fying opportuni�es for enhancement.  
 
Domain 3 focuses on the accessibility and implementa�on of the D-MOSS system. This domain has  
three items on understanding how the D-MOSS system can be accessed and u�lised in prac�ce. It 
explores which stakeholders will access the system regularly, how the forecasts will be communicated 
to communi�es, and how the system can be integrated into exis�ng dengue management processes 
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in Malaysia. These ques�ons aim to assess the prac�cality and scalability of the system’s 
implementa�on.  
 
Domain 4 is related to the an�cipated impact and integra�on of the D-MOSS system. This domain 
evaluates users’ perspec�ves on how the D-MOSS system can contribute to dengue outbreak 
management. It focuses on the system's poten�al to assist in planning and execu�ng proac�ve 
interven�ons, helping to shi� from reac�ve to proac�ve preven�ve approaches in public health 
prac�ces.  
 
Domain 5 focuses on the improvement and recommenda�ons of the D-MOSS system. This domain has 
two items, which gather user feedback on areas for system enhancement. Par�cipants provide 
sugges�ons for improving the D-MOSS interface, func�onality, and outputs. Addi�onally, this sec�on 
explores whether the forecast system provides sufficient informa�on and iden�fies any addi�onal data 
or features users would find helpful. Responses were measured using a dichotomous ques�on (e.g., 
"Yes" or "No") and open-ended feedback.  
 
Table 2. Ques�onnaire containing 14 items on the UAT  

Domains Item Response 

Usability and understanding 
of the D-MOSS website 
 
 

Do you understand the outbreak threshold? Yes/No 

Do you understand the exceedance probability? Yes/No 

Are you able to interpret the forecast values? Yes/No 

Are you able to interpret the forecast period? Yes/No 

Is the informa�on provided in the D-MOSS 
forecast page easy to understand? 

Yes/No 

Will you be able to use the output data and 
graphs from D-MOSS in your reports? 

Yes/No 

System strengths and 
challenges 

What do you like best about the D-MOSS 
website? 

Open-ended 

What do you least like about the D-MOSS 
website? 
 

Open-ended 

Accessibility and 
Implementa�on 

Who will be accessing the website on a regular 
basis? 

Open-ended 

How will the D-MOSS forecasts reach the 
communi�es? 

Open-ended 

How do you an�cipate D-MOSS helping you 
manage dengue outbreak? 

Open-ended 
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An�cipated Impact and 
integra�on 

How can D-MOSS feed into the exis�ng processes 
for the management of dengue outbreak in 
Malaysia? 

Open-ended 

Improvement and 
recommenda�ons 

Please provide some ideas as to how DMOSS 
website could be improved 

Open-ended 

Does the forecast system provide sufficient 
informa�on? If No, state what addi�onal 
informa�on you would like to receive. 

Yes/No 

 

The instrument was piloted among a group of public health professionals to determine the content 
and face validity of the items. Content validity was assessed by ensuring that cri�cal dimensions on 
usability, opera�onal fit, and perceived value of the system were adequately addressed. All items 
obtained an item-level content validity index (I-CVI) of 1.00 with a mean I-CVI of 1.00. Face validity was 
established through expert review by professionals in public health and forecas�ng systems. This 
process ensured that ques�onnaire items were clear, appropriate, and relevant to the target user 
group and the prac�cal context in which the system would be used. 

 
Sta�s�cal analysis 
Quan�ta�ve data was analysed using descrip�ve sta�s�cs, including frequencies and percentages for 
categorical variables. Thema�c analysis was conducted for qualita�ve feedback with a structured 
coding framework to iden�fy recurring themes, leveraging R, a sta�s�cal compu�ng so�ware, for  
comprehensive data manipula�on, analysis, and visualisa�on (16). Thema�c analysis with a hybrid 
approach was employed in this study, incorpora�ng both deduc�ve and induc�ve approaches. The 
deduc�ve component was guided by predefined study domains, which informed the ini�al coding 
framework. Feedback was categorised into predefined themes using keyword matching, employing 
func�ons such as mutate () and case when () for streamlined classifica�on. The stringr package was 
used for efficient text analysis and keyword extrac�on. For unmatched responses, an induc�ve 
approach was employed whereby the responses were manually reviewed and reclassified to ensure 
thema�c alignment and to iden�fy emerging themes not captured by the ini�al framework.  The 
frequency and percentage of each theme were calculated using count () and mutate (), providing 
quan�ta�ve insights into the thema�c distribu�on. Results were visualised with ggplot2, genera�ng 
clear and intui�ve bar charts that effec�vely represented the data.  
 
To enhance inter-coder reliability, the qualita�ve data analysis was done by two independent 
researchers. Consistency was assessed through a comparison of coding outputs, and any discrepancies 
were resolved through consensus. This involved a joint review of the context of original responses, 
followed by discussions to reach an agreement on the appropriate theme assignment. This integrated 
approach ensured methodological rigour and facilitated meaningful interpreta�on of both quan�ta�ve 
and qualita�ve findings. 
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RESULTS 

Out of a total of 50 key users invited to par�cipate in the study, 32 consented, yielding a response rate 
of 64%. All 32 par�cipants completed the ques�onnaire, resul�ng in a 100% comple�on rate. Given 
the small sample size of only 32 par�cipants in our study, demographic characteris�cs were 
anonymised to prevent informa�on bias and protect confiden�ality, as including such demographic 
details could poten�ally lead to the easy iden�fica�on of the individual par�cipants. The results of the 
UAT of the D-MOSS system are described below: 
 
Domain 1. User understanding and usability 
All par�cipants (100%) demonstrated a clear understanding of the outbreak threshold and exceedance 
probability. All users were able to interpret the forecast values and forecast periods effec�vely, 
demonstra�ng a high level of user comprehension. With regards to usability, 94% of par�cipants found 
the informa�on on the D-MOSS forecast page easy to understand. Furthermore, 97% reported being 
able to u�lise the output data and graphs in their reports, with only 3% expressing concerns about 
insufficient explana�ons (Figure 1).  
 

 
Figure 1. Responses on user understanding and usability of the D-MOSS system 
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Domain 2. System strengths and challenges 
The common themes that appear on the strengths of the system include forecast capabili�es (66%), 
impact on outbreak management (22%) and interface and accessibility (12%) (Figure 2). Par�cipants 
iden�fied the system’s ability to forecast over extended periods as a significant strength, par�cularly 
highligh�ng its u�lity in strategic planning for dengue surveillance and control ac�vi�es:  
 

‘Able to predict the probability of outbreak/increase of dengue cases.’ 
(Participant 2) 

‘Able to predict the chances of occurrence of dengue cases for 6 months in advance.’ 
(Participant 15) 

 
On the impact on outbreak management, par�cipants emphasised the system’s role in facilita�ng 
outbreak preven�on and noted that the graphical representa�on of mean values was par�cularly 
useful in assessing the likelihood of outbreaks:  
 

‘Maybe it can help to prevent outbreaks from occurring, and action can be taken as soon as possible.’ 
(Participant 26) 

‘The variability of the mean to determine the possibility of an outbreak based on values plotted in 
graphs is helpful.’ 
(Participant 17) 

 

Addi�onally, par�cipants appreciated the ease of accessing data and tables and found the user 
interface visually intui�ve and user-friendly: 
 

‘Easy interface and produce a reliable forecast within a reasonable time frame.’ 
(Participant 23) 

‘System is straightforward and easy to understand.’ 

(Participant 29) 
 
The common themes on the challenges of the system include accuracy and credibility (54%), 
performance and technical issues (27%), and granularity and usability of data (19%) (Figure 2). More 
specifically, with regard to accuracy and credibility, par�cipants expressed concerns about the 
reliability of the forecasts, ci�ng a lack of examples of successful implementa�on of similar systems in 
other countries:  
 

‘Accuracy of the forecast is questionable, no example of a country with a success story of using 
DMOSS.’ 

(Participant 8) 
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For the performance and technical issues, par�cipants reported challenges with long loading �mes, 
non-responsive web design and intermitent connec�vity issues when accessing the dashboard: 

 
‘The long time it takes to open the website.’ 

(Participant 1) 

‘Intermittent issue of connecting to the dashboard.’ 
(Participant 23) 

 
In terms of granularity and usability of data, par�cipants highlighted the lack of specific locality-level 
data as a drawback, along with the inability to compare forecasts with retrospec�ve data as a 
limita�on:  
 

‘Unable to pinpoint the locality of the outbreak.’ 
(Participant 22) 

‘I am unable to compare directly the forecast and reported value retrospectively.’ 
(Participant 6) 

 

Addi�onally, frequent updates to the data were viewed as a challenge, par�cularly in aligning forecasts 
with weekly preven�on measures: 
 

‘The data is still dynamic, with changes potentially occurring weekly and making it hard for me to 
adjust my prevention measurement every week.’ 

(Participant 15) 
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Figure 2. Thema�c analysis of D-MOSS system strengths and challenges 
 

Domain 3. Accessibility and implementa�on 
The responses indicated that three primary user groups are an�cipated to regularly access the D-MOSS 
website, namely Health Officers (50%), Liaison Officers (30%), and Technical Staff (20%) (Figure 3). 

 
‘National level, state and district officer who manages the vector-borne disease sector.’ 

(Participant 23) 
‘Health Inspector & epidemiology officer.’ 

(Participant 25) 
‘Liaison Officer at district and state level.’ 

(Participant 1) 
‘Technical health control officers.’ 

(Participant 3) 
 
Respondents provided insights into several dissemina�on strategies for D-MOSS forecasts. Social 
media pla�orms such as Facebook, Instagram, and Twiter were frequently men�oned as key channels 
for sharing forecasts, accoun�ng for 40% of the responses. In addi�on, 35% of respondents 
emphasised the importance of informa�on sharing through exis�ng networks and community 
engagement strategies. A further 25% of respondents underscored the use of early warning systems 
to directly communicate cri�cal dengue forecasts (Figure 3). 

 
‘Formal (communities, meetings) and informal platforms, including social media.’ 

(Participant 16) 
‘Dengue alert through social media, local radio station and mobile public announcements.’ 

(Participant 8) 
‘Alert the community to take some preventive measures through social media.’ 

(Participant 5) 

54%

27%
19%

0

10

20

30

40

50

60

Accuracy and
credibility

Performance and
technical issues

 Granularity and
usability of data

Pe
rc

en
ta

ge
 (%

)

Themes

b) System challenges 



International Medical Research Journal  Volume 11 | Number 1 | May 2025 

69 
 

The responses iden�fied three primary ways in which D-MOSS is an�cipated to support dengue 
management (Figure 3). The first is trend analysis, where 45% of respondents highlighted the value of 
analysing predic�ve trends to enhance understanding and preparedness for poten�al outbreaks: 
 
‘By looking at the trend of prediction with exceedance probability, we can conduct prevention earlier 

to avoid the outbreak.’ 
(Participant 1) 

The second is geographical risk stra�fica�on, where 30% of respondents focused on the u�lity of D-
MOSS in stra�fying dengue risk geographically to op�mise targeted interven�ons: 

‘Structured and focused plan for districts to plan out preventive measures.’ 
(Participant 6) 

 
The third is preven�ve planning, where 25% of respondents recognised the role of D-MOSS in 
facilita�ng the planning and implementa�on of preven�ve ac�vi�es:  
 
‘Can predict the occurrence of dengue cases 6 months in advance, which helps me to take preventive 

activities before the occurrence of dengue or outbreak of dengue.’ 

(Participant 15) 
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Figure 3. Thema�c analysis of D-MOSS system accessibility and implementa�on     

 

Domain 4. An�cipated impact and integra�on 
Par�cipants an�cipated that the D-MOSS system would enable early preven�ve measures before 
outbreaks occur by using the threshold analysis to focus on predicted high-risk areas:  
 

‘Preventive measures can be planned & taken early to tackle the district that shows the higher 
exceedance probabilitylevel for 3 consecutive weeks.’ 

(Participant 5) 
‘Predictors of dengue fever outbreaks could provide timely information for health officials to 

implement preventative actions.’ 
(Participant 18) 
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The system was expected to complement exis�ng dengue preven�on programs,  ul�mately 
contribu�ng to the reduc�on of manpower in dengue control and management:  
 

‘Integration into our readily available surveillance system will help reduce manpower.’ 
(Participant 23) 

In addi�on, par�cipants also suggested that the D-MOSS system should func�on as an early warning 
system integrated with exis�ng pla�orms like “Sistem Pengurusan Wabak Denggi” (SPWD): 

‘Complement the SPWD.’ 
(Participant 22) 

 
Domain 5. Improvements and recommenda�ons 

The majority (81%) of the users expressed that the D-MOSS forecast system provides sufficient 
informa�on. However, those who disagreed (19%) expressed their wish for forecasts at a smaller 
spa�al resolu�on, such as sub-district levels. Key themes for improvement and recommenda�ons 
included customisa�on op�ons (40%), interface enhancements (25%), compara�ve features (20%), 
and ac�on planning integra�on (15%) (Figure 4). Specifically, regarding customisa�on op�ons, 
par�cipants recommended enabling forecasts for smaller geographical scales, such as sub-districts:  
 

‘It is better if the prediction can zoom into each district's locality.’ 
(Participant 18) 

‘Classify to a smaller unit- locality.’ 
(Participant 12) 

 
Regarding interface enhancements, par�cipants highlighted the need for faster loading �mes, 
improved user interface design and beter naviga�on through the dropdown menu:  
 

‘Improve regarding the data storage/Random Access Memory (RAM).’ 
(Participant 17) 

‘Drop down for state and shorter period.’ 
(Participant 19) 

 
To address compara�ve features, par�cipants suggested adding graphs and tables to compare current 
forecasts with historical data:  
 

‘A graph of the comparison of predicted and forecasted cases.’ 
(Participant 6) 
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Lastly, for ac�on planning integra�on, par�cipants proposed incorpora�ng tools within the system to 
plan and track interven�on ac�ons directly:  
 

‘Add a function to save forecast data according to date, planned action and details of action taken.’ 
(Participant 22) 

 
 

 
Figure 4. Thema�c analysis of D-MOSS system improvements and recommenda�ons 
 

DISCUSSION 

This study provides valuable insights into the user acceptability of the D-MOSS dengue predic�ve 
model as an early warning system for Malaysia and serves as a crucial step toward understanding D-
MOSS applicability and alignment with Malaysia’s public health needs. The study findings highlight the 
system's notable strengths, including high usability, comprehensibility, and strategic forecas�ng 
capabili�es, while also iden�fying areas for refinement to further enhance its func�onality and 
integra�on into public health workflows.  
 
The high level of user comprehension observed in this study underscores the intui�ve design of D-
MOSS and its effec�veness in conveying complex informa�on. All par�cipants reported a clear 
understanding of key outputs, such as outbreak thresholds, exceedance probabili�es, and forecast  
periods, demonstra�ng the system’s ability to present predic�ve data comprehensively. Furthermore, 
the majority of the par�cipants found the forecast page straigh�orward and user-friendly, enabling 
them to incorporate its outputs into their reports. These results align with best prac�ces in predic�ve 
modelling, where accessibility and ease of interpreta�on are essen�al for public health applica�ons 
(17,18). The user-friendly design of the D-MOSS system dis�nguishes it from many predic�ve systems 
that o�en require specialised training to interpret outputs effec�vely (19,20). However, while the study 
underscores the system’s u�lity, con�nuous training and user engagement will be crucial to ensure 
constant refinement for sustained adop�on and confidence among end-users. 
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Addi�onally, the encouraging feedback from stakeholders on the an�cipated impact and prac�cal 
applica�ons of D-MOSS highlighted its poten�al to revolu�onise dengue outbreak management by 
providing early warnings that enable proac�ve interven�ons. Par�cipants emphasised its ability to 
shi� the focus from reac�ve to proac�ve preven�on measures to reduce the overall disease burden. 
This posi�ve recep�on of its poten�al impact is supported by successful real-world applica�ons of D-
MOSS in Vietnam and EWARS in 17 countries (8, 21). Furthermore, sugges�ons to integrate D-MOSS 
with exis�ng systems like SPWD and expand its role in policymaking would further enhance its 
func�onality and opera�onal relevance across different administra�ve levels. These sugges�ons, 
combined with lessons learned from the successful adop�on of predic�ve systems in other countries, 
will poten�ally enhance the impact of D-MOSS implementa�on in Malaysia. 
 
Another strength of D-MOSS, as highlighted by the par�cipants, is its ability to provide long-term 
forecasts, which can facilitate strategic planning for dengue surveillance and control. Long-term 
forecas�ng enables public health officials to an�cipate outbreaks weeks or months in advance, 
providing cri�cal lead �me for implemen�ng preven�ve measures such as vector control ac�vi�es, 
community awareness campaigns, and resource alloca�on. Studies have shown that early warning 
systems leveraging predic�ve models significantly improve outbreak preparedness and reduce disease 
burden by enabling proac�ve rather than reac�ve responses. In Vietnam, D-MOSS supported 
stakeholders in �mely budget planning and approval by providing long-term forecasts up to six months 
in advance (8). This capability is cri�cal for dengue control efforts, as delays in securing budget approval 
can lead to increased dengue transmission and a greater disease burden. In Mexico, the incorpora�on 
of the EWARS into the na�onal pla�orm for integrated epidemiological surveillance of dengue has 
proven to be highly beneficial (22). Evidence shows that districts that acted promptly to alarm signals 
generated by the predic�on model 6-8 weeks in advance, when the probability of an outbreak 
surpassed the defined threshold, achieved considerable success in preven�ng outbreaks (22). This 
aligns with the findings of our study, where the majority of the par�cipants highlighted the D-MOSS 
system’s capacity to support district-level planning as a key strength, showcasing its poten�al to 
complement and strengthen exis�ng public health frameworks. 
 
Despite its strengths, several areas for improvement were iden�fied. Performance issues, such as long 
loading �mes and intermitent connec�vity, were highlighted as poten�al barriers to real-�me usage, 
par�cularly in resource-limited se�ngs. This finding is consistent with other studies, where 
technological inefficiencies have impacted the effec�veness of digital health tools (4,11,23). 
Addressing these issues will enhance the reliability and usability of D-MOSS as a decision-support 
system. A recurring theme in user feedback was the need for smaller geographical scale forecasts, such 
as locali�es or sub-districts, to enable more targeted interven�ons. Localised data is essen�al for 
vector-borne disease control, as it allows health officials to priori�se high-risk areas (24). Hence, 
enhancing the granularity of D-MOSS outputs will increase its relevance for field-level officers and 
improve its integra�on into opera�onal decision-making. Par�cipants also highlighted the challenge of 
interpre�ng frequent updates to forecast data, which complicated the alignment of preven�on 
measures with predic�ons. While the dynamic nature of the system reflects real-�me trends, providing 
clearer guidance or tools to support par�cipants in managing these updates will be crucial for 
maintaining the system’s prac�cality. Similar challenges have been observed in other dynamic 
forecas�ng systems, emphasising the importance of balancing real-�me accuracy with user 
adaptability (25,26).  
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Par�cipants provided valuable recommenda�ons to op�mise D-MOSS, including incorpora�ng 
compara�ve graphs of current and historical data, enabling smaller geographical forecasts, and 
improving the interface for faster responsiveness. These enhancements align with user-centric design 
principles, emphasising the importance of itera�ve feedback in the development of digital health tools 
(2). Inves�ng in these improvements will not only address current limita�ons but also strengthen user 
confidence and long-term engagement (5). These findings emphasise that UAT is not merely a technical 
exercise but an important founda�onal process to ensure that D-MOSS is prac�cal, effec�ve, and 
sustainable. Engaging end-users in the tes�ng process enables the iden�fica�on and resolu�on of 
poten�al barriers, while also uncovering the specific needs of end-users. This user-centred approach 
facilitates smoother integra�on of the system and strengthens its poten�al for long-term success in 
improving public health outcomes. By proac�vely addressing these challenges, incorpora�ng user-
driven insights, and developing a system tailored to the needs of end-users, D-MOSS can poten�ally 
become an even more impac�ul tool for public health management and outbreak preven�on. 
 
This study has several limita�ons. First, the rela�vely small sample size of 32 par�cipants, while 
sufficient to meet our study objec�ves of gathering user-driven feedback for system refinement, may 
not fully capture the diversity of experiences, roles, or opera�onal context of the broader user 
popula�on. Therefore, the results should be interpreted with cau�on when generalising to other 
geographic regions, organisa�onal se�ngs, or user groups. Second, the absence of longitudinal follow-
up restricts the assessment of long-term usability and the impact of D-MOSS. Nevertheless, the cross-
sec�onal design for capturing user acceptance at a cri�cal implementa�on phase provided �mely and 
ac�onable feedback to guide system improvement.  

 

CONCLUSION 

The D-MOSS dengue predic�ve model demonstrates poten�al as an early warning tool for dengue 
management in Malaysia. Its strengths in usability, strategic forecas�ng, and user adaptability posi�on 
it as an asset for public health planning. Addressing performance issues, enhancing granularity, and 
improving integra�on with exis�ng frameworks are essen�al steps to enhance its impact. These 
findings contribute to the growing body of evidence suppor�ng predic�ve modelling as a cornerstone 
of modern disease surveillance systems, providing a roadmap for scaling and refining D-MOSS to meet 
the needs of diverse stakeholders. 
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