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Abstract

Background: The enormous consequences of drugs include suicides, traffic accidents, and violence, affecting the individual,
family, society, and country. Therefore, it is necessary to constantly identify and monitor the drug abuse rate among school-going
youth. A geospatial dashboard isvital for the monitoring of drug abuse and related crime incidence in a decision support system.

Objective: This paper mainly focuses on developing MyAsriGeo, a geospatial drug abuse risk assessment and monitoring
dashboard tailored for school students. It introduces innovative functionality, seamlessly orchestrating the assessment of drug
abuse usage patterns and risks using multivariate student data.

Methods: A geospatia drug abuse dashboard for monitoring and analysis was designed and developed in this study based on
agile methodol ogy and prototyping. Using focus group and interviews, wefirst examined and gathered the requirements, feedback,
and user approval of the MyAsriGeo dashboard. Experts and stakeholders such as the National Anti-Drugs Agency, police, the
Federal Department of Town and Country Planning, school instructors, students, and researchers were among those who responded.
A total of 20 specialists wereinvolved in the requirement analysis and acceptance evaluation of the pilot and final version of the
dashboard. The evaluation sought to identify various user acceptance aspects, such as ease of use and usefulness, for both the
pilot and final versions, and 2 additional factors based on the Post-Study System Usability Questionnaire and Task-Technology
Fit models were enlisted to assess the interface quality and dashboard sufficiency for the final version.

Results: The MyAsriGeo geospatial dashboard was designed to meet the needs of al user types, as identified through a
requirement gathering process. It includes several key functions, such as a geospatial map that shows the locations of high-risk
areasfor drug abuse, data on drug abuse among students, toolsfor assessing the risk of drug abuse in different areas, demographic
information, and a self-problem test. It also includes the Alcohol, Smoking, and Substance Involvement Screening Test and its
risk assessment to help users understand and interpret the results of student risk. The initial prototype and final version of the
dashboard were evaluated by 20 experts, which revealed a significant improvement in the ease of use (P=.047) and usefulness
(P=.02) factors and showed a high acceptance mean scores for ease of use (4.2), usefulness (4.46), interface quality (4.29), and
sufficiency (4.13).
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Conclusions:
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The MyAsriGeo geospatia dashboard is useful for monitoring and analyzing drug abuse among school-going

youth in Malaysia. It was developed based on the needs of various stakehol ders and includes a range of functions. The dashboard
was evaluated by agroup of experts. Overall, the MyA sriGeo geospatial dashboard isavaluable resource for hel ping stakeholders

understand and respond to the issue of drug abuse among youth.

(JMIR Hum Factors 2024;11:e48139) doi: 10.2196/48139
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Introduction

Background

According to the United Nations Office on Drugs and Crime,
over 275 million people used drugs globally in 2020, resulting
in 36 million individuals with drug use disorders. From 2010,
there was a 22% increase in people who use drug, with an 11%
increase projected by 2030 [1]. The National Anti-Drug Agency
Malaysia arrested 20,643 people addicted to drugs in 2020,
showing a decrease of 20.8% from 2019. The agency provides
information on awareness programs, medicine, intervention,
and rehabilitation, creating hot spots for drug abuse activities.
In 2020, people who use and are addicted to drugs accounted
for 2% of adolescents aged between 13 and 18 years. A total of
59.4% of al people who use drugs had a secondary education,
but a recent study reported that approximately 5.5% of
Malaysian youths are lifetime people who use drugs, which is
relatively high compared with previous findings [2,3]. To
combat the increasing number of adolescent people who use
drugsin Malaysia, the government has focused on implementing
measures to reduce drug use [4-6]. Drug abuse severely affects
individuals, families, and society [ 7]. Consistent monitoring of
drug abuse rates among Malaysian school-going youth is
essential.

The need for information and statistics about people addicted
to drugs, accessibility, usage, effects, and preventionisvital for
reducing drug abuse [8]. However, local communities lack
effective prevention tool s despite drug abuse reaching epidemic
levels [4,9]. The increasing drug use among school students
contributes to the spread of drug abuse epidemics [10]. To
address this challenge, geospatial analytics can provide
location-based tools with statistical charts to assess prevalence
and risk factors associated with substance abuse, aiding
stakeholders' understanding of the epidemic and promoting
monitoring and prevention activities. Because of the substantial
amount of assessment results that need to be compiled, it will
be necessary to develop adigital system capable of managing,
integrating, and synthesizing assessment data [11]. However,
developing a user-friendly and effective dashboard can be a
complex task that requires input from various stakehol ders and
careful consideration of user acceptance factors.

This paper is organized as follows. First, we provide a brief
overview of the literature and related work. Next, we describe
the methodology used in the study, including requirement
gathering, pilot study, agile development, and data analysis.
Then, we present the results of the study and discuss their
implications. Finally, we conclude with suggestions for future
research directions.

https://humanfactors.jmir.org/2024/1/e48139

Related Work

A digital dashboard tracks, analyzes, and managesinformation
toindicate key performance related to amonitored subject matter
[12,13]. However, sometimesasimpledesignisinsufficient for
understanding a specific topic that requires spatial analysis
instead of simple visual inspection [14,15]. A geospatial
dashboard provides a solution with a web-based interactive
interface that combines mapping, spatial analysis, and
visualization with dashboard functions[16]. In the case of drug
abuse, geographical location needs to be considered to explore
the location and distribution [17]. Though severa dashboards
are introduced in other sectors [18-20], few dashboards are
found in the drug abuse sector.

AsMuhamad et a [5] reported, psychoactive drugs have become
a burden on public health globally, causing social difficulties
and intentional overdose fatalities [21]. The government must
focus on reducing teens who use drugs, and a geospatial
dashboard can help through monitoring and prevention activities.
However, previous dashboards were either agency-specific or
not practical. This paper reports developing a geospatial
dashboard for monitoring drug or substance abusein Malaysian
schools.

Several tools are available to help monitor and manage drug
abuse, each with its unique strengths (see Multimedia A ppendix
1) [8,9,21-30]. One such tool is DrugTracker [9], which
combines social media and geographic data to detect and
monitor drug abusein near real time. Thistool can help identify
emerging drug trends and monitor drug abuse hot spots. Another
tool, the Drug Abuse Information System [8], is designed to
improve the storage and reporting of drug abuse informationin
Tanzania, making it easier to manage and prevent it. The Drug
Abuse Information System is particularly useful for providing
detailed dataand reports on drug abuse, making tracking trends
and identifying at-risk populations easier.

The VISN 22 dashboard [21] is another powerful tool to help
detect veterans taking high-dose opioids and monitor and control
for concomitant suicide risk factors in the United States. The
dashboard helps review references to high-dose opioids
prescribed with psychiatric illness and suicide risk factors. The
Dashboard for Substance Abuse Prevention and Control [25]
is atool that uses survey data to help monitor, evaluate, and
manage strategic performance in Los Angeles. It is beneficial
for its ability to provide up-to-date raw data on patient age,
employment, and criminal statusrisk factors, helping toidentify
at-risk populations and prevent drug abuse. Clinical Dashboards
for Addiction Treatment [26] is another tool that arranges and
presents patients’ data so clinicians can makeinformed, tailored
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medical decisions. Thistool isvaluablefor itsability to provide
detailed patient dataas apilot study in a Midwestern substance
use disorder treatment center, alowing clinicians to tailor
treatment to individual patients.

The Drug Control Data Dashboard [27] is a tool that allows
users to search topics by year, agency, drug, and, to a limited
degree, geographic location, providing a machine-readable and
interactive collection of drug data from many sources in the
United States. This tool is particularly useful for its ability to
provide a wedlth of data on many specific drug topics. The
opioid-related adverse drug events dashboard [28] alows
hospitalsto access their opioid-related adverse drug events and
local benchmark data against national trends in the United
States. The visual analytics dashboard [29] is another tool that
presents hospital-wide el ectronic health record medication alerts
in Philadelphia to help reduce alert fatigue and improve
medication safety. Finally, the Substance Abuse InstantAtlas
dashboard [30] presents data on the health impacts of alcohol
and selected drugs concerning public health in Alaska.

However, there are aso limitations to these tools, such as
incomplete and shallow social media data, lack of risk
assessment information, and concerns about design flexibility
and the ability to feed up-to-date raw data. Also, they have
limitations regarding the scope of data, such as only reporting
data on specific substance categories or a limited patient
population. It is aso important to note that some of the tools
discussed in our study have not undergone user acceptance
testing. Acceptance testing is an essential component for
evaluating the user acceptance of any tool or product. Without
proper acceptance testing, it is difficult to determine whether a
tool is easy to use, useful, and effective in meeting the needs
of itsintended audience.

MyAsriGeo, a geospatial drug abuse risk assessment and
monitoring dashboard tailored for school students, addresses
the shortcomings of previous related works by offering unique
features specifically designed to monitor drug usein Malaysian
schools. In contrast to existing tools, it overcomes limitations
in data comprehensiveness, depth of analysis, and spatial
relevance by providing dynamic visuaizations and seamless
data connectivity. The dashboard focuses on the Malaysian
school context, coupled with innovative features, and ensures
amore comprehensive understanding of drug use patterns. It is

https://humanfactors.jmir.org/2024/1/e48139
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validated using the Technology Acceptance Model (TAM),
Post-Study System Usability Questionnaire (PSSUQ), and
Task-Technology Fit (TTF) metrics. These assessments provided
comprehensiveinsightsinto the ease of use, usefulness, interface
quality, and sufficiency of MyAsriGeo. The process confirms
that the geospatial dashboard transcends limitations, emerging
as an innovative solution adept at meeting the diverse needs of
users.

Overall, we provided a useful overview of different tools
available for drug abuse detection and management, but it is
important to carefully consider the strengths and limitations of
each tool before selecting one for a specific use case.

Methods

Procedures

The methodology for the MyAsriGeo dashboard was based on
agile prototyping and included iterative cycles of requirement
analysis, dashboard design, development, and acceptancetesting
[31,32]. The use of the prototyping technique in the agile
development process is a common practice among various
studies and is highly favored by the agile community; this
technique is likely well suited to be implemented in this type
of process[33].

A student survey on adolescent drug abuse in Malaysia was
conducted in collaboration with 85 schools, the Ministry of
Education, Universiti Kebangsaan Malaysia, and the National
Anti-Drugs Agency, comprising psychiatrists, psychologists,
counselors, and experienced practitioners, through the MyAsri
platform of the SEGAR project. It highlights around 3000
studentsto understand risk factors, prevalence, and el ements of
trajectories among adolescents involved in polydrugs and
amphetamine-type stimulants abuse at selected hot spots in
Malaysia. Drug abuse surveys offer a valuable understanding
of the sociobehavioral dimensions related to adolescent drug
abuse activitiesin Malaysia.

The MyAsriGeo dashboard underwent 2 rounds of requirement
analysis and evaluation, as shown in Figure 1. Experts from
different fields, including medical, research, development,
education, geospatial, and drug rehabilitation domains,
participated in 2 rounds of focus groups and interviews and 2
rounds of user acceptance.
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Figure 1. Methodology flowchart.
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Ethical Consider ations

With necessary approvals from relevant ethics committees
(UKM PPI/111/8 JEP-2020-174(2)), parental consent was
diligently obtained to ensure compliance with ethical standards.
All data collected in this study were anonymized to protect the
privacy and confidentiality of participants. Additionaly,
participants were compensated MYR RM20 (US $4.29) for
their involvement in the research.

Pilot Version Sprint

The pilot version of the MyAsriGeo geospatial drug abuse
dashboard was designed and developed based on the basic
requirements collected from the experts and stakeholders.

Pilot Version Requirement Analysis

The requirement analysis phase involved gathering
comprehensive feedback from a diverse group of experts and
stakeholders, including 20 experts spanning medical, research,
development, education, geospatial, and drug rehabilitation
domains. Aged between 30 and 59 years and possessing more
than 5 years of experiencein their respectivefields, participants
actively engaged in both focus group discussions and interviews,
providing valuableinsights. Thematic analysiswas used during
subsequent data analysis, systematically reviewing and coding
detailed notes to identify recurring themes, patterns, and key
insights, such as the selection of the contents of the results of
the student surveys, demographics, notabletrendsin drug usage,
specific challenges faced by students, and key points. This
rigorous approach ensured a nuanced understanding of
stakeholders’ perspectives. The resulting feedback served as a

https://humanfactors.jmir.org/2024/1/e48139

robust foundation for crafting the pilot version of the dashboard,
strategically incorporating basic functionality to addresscritical
needs identified in this collaborative and insightful process.

Pilot Version Design and Development

Based on the thematic analysis, the pilot version consisted of 3
pages, with no authentication or authorization system. Thefirst
page of the pilot version presented a basic view of the map,
displaying the locations of schools without providing detailed
summaries of key points. This page was designed to provide
userswith asimple and clear overview of the schools' locations.
The second and third pages of the pilot version were used to
display the student survey results and the drug and substance
abusein the form of charts. These charts provided an overview
of the prevalence of drug abuse among students, the types of
drugs used, and other related information. The charts were
designed to be visually appealing and easily interpreted, giving
users a clear understanding of the survey resullts.

Pilot Version User Acceptance

Thefirst TAM questionnaire was conducted for the 20 experts
and stakeholders to eval uate the pilot version’s user acceptance
such as ease of use and usefulness, and to identify areas for
improvement. TAM is atheoretical framework used to predict
how users will adopt and use technology. TAM suggests that
usefulness and ease of use are important determinants of user
acceptance and subsequent behavior. TAM has been widely
used in various fields to analyze the adoption and usage of
various technologies [22].

JMIR Hum Factors 2024 | vol. 11 | e48139 | p. 4
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Initially, we crafted asurvey using both aweb and a paper-based
guestionnairefor individual s unable to accessthe online version.
This survey aimed to explore the acceptance of the pilot version
of the MyAsriGeo dashboard among the 20 experts and
stakehol ders, each with expertise in different specialty areas as
mentioned earlier. The survey questions were designed,
incorporating 5 items each for ease of use and usefulness (based
on TAM). Responseswere gathered using aLikert scaleranging
from1to 5.

The feedback was used to refine the design and features of the
dashboard. This process continued through multiple iterations
until the MyAsriGeo dashboard was deemed effectivein meeting
the stakeholders’ needs and goals and could effectively support
their efforts to address drug abuse in their communities.

Final Version Sprint

Final Version Requirement Analysis

The feedback and acceptance results received from the experts
and stakeholders who evaluated the pilot version were critical
inidentifying areasfor improvement and ensuring that the final
version of the dashboard met the needs of itsintended users.

To define the end users and the new requirement for the
MyAsriGeo dashboard, we conducted another focus group
discussion and interviewed the experts and the stakeholders
with our research team. During these sessions, we discussed
the various demographic groups using the dashboard, including
school-going youth, educators, and health care professionals.
We also discussed the importance of including avariety of data
and information on the dashboard, such as students’ demography
and the Mooney Problem Checklist [34]; information on drug
and substance abuse; and the Alcohol, Smoking, and Substance
Involvement Screening Test (ASSIST) [35].

Final Version Design and Development

Based on the thematic analysis of the second requirement
analysis, the results were presented in the dashboard, which
were crucia in providing a comprehensive understanding of
the drug abuse problem and helping users make informed
decisions. Additionally, experts were concerned about the
importance of including information on economic affordability

https://humanfactors.jmir.org/2024/1/e48139
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and types of drugs being used and data on the time and place
of drug use. These factors are considered in designing the
MyAsriGeo dashboard to ensure that it effectively addresses
the issue of drug abuse among students. The dashboard design
phase focused on refining the pilot version through iterative
feedback cycles, testing, and refinement. The devel opment phase
involved implementing the design and building the dashboard
features, with each iteration building upon the previous one.

MyAsriGeo Architecture

The MyAsriGeo geospatial dashboard was devel oped using the
Angular framework and TypeScript for the front end, with the
Leaflet application programming interface (API) used for
geomapping locations (as shown in Figure 2). The dashboard
includes in-app charts to display students' survey responses
collected from mobile app surveys (which is not in the scope
of this study), and aggregated data are stored in a MySQL
database shared between survey applications and the Laravel
API. The dashboard has a 3-tiered architecture, including the
data, logic, and interfacelayers. The datalayer holds geospatial
and nongeographical data, and thelogical layer contains models
mapped to corresponding database tables in an object-oriented
manner. The interface layer interacts directly with the client,
communicating every client interaction with the logical layer
containing the Leaflet APl and Laravel API.

In crafting the MyAsriGeo architecture, our intentional choice
todevelop it asaweb system isgrounded in aforward-thinking
approach, prioritizing future collaboration and sustainability.
Theincorporation of an APl servesadual purpose—facilitating
seamless integration with external partners for potential
collaborations and ensuring adaptability for future initiatives.
Theuse of free servicesispivotal for the project’s sustainability,
providing scalability and maintenance without imposing
significant financia constraints. Furthermore, MyAsriGeo's
tailored design specifically caters to the unique needs of drug
abuse risk assessment for educational contexts, distinguishing
it from other solutions. This strategic architectural approach
positions MyAsriGeo as aversatile and enduring solution, adept
at meeting the evolving demands of current and prospective
stakehol ders within the targeted field.
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Figure 2. Architecture design of MyAsriGeo. API: application programming interface; DB: database.
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Final Version User Acceptance

Finally, the second Acceptance questionnaire was conducted
to evaluate the final version of the dashboard; 2 additional
factors added based on the PSSUQ and TTF models were
enlisted to assesstheinterface quality and dashboard sufficiency
for the final version by end-users and stakeholders. PSSUQ is
awidely used measure of the usability of a system [24], while
TTF measures the extent to which technology helps users
perform their tasks effectively and efficiently [23].

Similar to the pilot version, we initiated the user acceptance for
thefina version of MyA sriGeo with the af orementioned experts.
The survey questionswere designed incorporating 5 items each
for ease of use and usefulness (based on TAM), 4 items for
interface quality (from PSSUQ), and 4 items for sufficiency
(from TTF). Responses were gathered using a Likert scale
ranging from 1 to 5. Subsequently, we presented the finalized
dashboard to the aforementioned 20 experts and stakeholders.
They were instructed to interact with and test the dashboard.
After this hands-on experience, we administered the designed
guestionnaire to gather their feedback and insights.

Results

Requirement Analysis

The student survey application had 4 contents: demography,
Mooney Problem Checklist, information on drug and substance

https://humanfactors.,jmir.org/2024/1/e48139
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abuse, and ASSIST. The first content, demography, gives an
overview of the student’slife, including name, age, area, school,
race, gender, religion, and economic status. The second content,
the Mooney Problem Checklist [34], helps adolescents and
adults to express personal difficulties, which is useful in
enhancing teachers' understanding of pupils and preparing
children for counseling interviews. The topics of the checklist
vary according to age group, health and physical development,
home and family, morals and religion, romance, gender, and
marriage. Thethird content, information on drug and substance
abuse, identifies the information regarding drug and substance
use, history, occurrence use, drug source, budget for drugs,
medical history, prison history, abuse friends, and drug
influencers of students. Finally, a multinational group of drug
abuse researchers has created the World Health Organization’s
ASSIST to screen for psychoactive substance use and associated
problemsin primary care patients[35]. ASSIST was considered
the fourth content of the survey. The risk and its representation
on the geospatial map are the indicators with the result of the
previous survey that will give a big picture of the whole drug
abuse information.

Textbox 1 outlines the components of the initial version of the
dashboard, incorporating selected results from a student survey
conducted. This pilot version primarily includes demographic
information, providing a comprehensive overview of students
demography, encompassing details such as name, age, area,
schooal, race, gender, religion, and economic status. Additionally,
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it features information on drug and substance abuse, offering
insightsinto students' history, occurrence of use, drug sources,
budget for drugs, medical history, prison history, associations
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with friends who abuse substances, and key influencersin their
drug-related decisions.

Textbox 1. Contents of the results of the student survey, which were presented in the pilot version of the dashboard.

1. Demography: Demographic information of the students.

2. Information on drug and substance abuse: Identify the information regarding drug and substance use of students.

Textbox 2 expands on the content integrated into the final
version of the dashboard, building upon the initial selection.
Based on the results of the second round of the focus group and
interviews, additional features were incorporated. In addition
to demographic data and information on drug and substance
abuse, the final version includesthe Mooney Problem Checklist
[34] and the ASSIST tool. The Mooney Problem Checklist
serves as a valuable tool to explore the problems students have
experienced over the years, aiding in teachers’ understanding
of students and facilitating counseling interviews. The ASSIST
tool, designed by a multinational group of drug abuse

researchers, is used to screen for psychoactive substance use
and related problems in primary care patients [35]. These
enhancements contribute to a more holistic understanding of
the challenges faced by students, offering decision makers a
comprehensive view of effective planning and intervention
strategies. The inclusion of risk indicators and their
representation on a geospatial map further enhances the
dashboard’s capacity to provide a comprehensive picture of
drug abuse patterns, enabling informed decision-making based
on the survey resullts.

Textbox 2. Contents of the results of the student survey, which were presented in the final version of the dashboard.

Demography: Demographic information of the students.

1
2. Mooney Problem Checklist [34]: Investigate the problems that students have experienced over the years.

3. Information on drug and substance abuse: Identify the information regarding drug and substance use of students.
4

The Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST) [35]: It finds out the prohibited substances used by studentsin the

last 3 months.

After the thematic analysis of the requirement analysis from
the focus group discussion and interviews, we identified the

Textbox 3. The key users for the MyAsriGeo dashboard.

key users for the MyAsriGeo dashboard who will use the
dashboard (Textbox 3).

1. Researchers benefit from the ability to access and analyze data on drug abuse patterns and trends in schools, which is crucial in informing their
research and studies on the subject.

2. Police: The dashboard alows them to identify hot spot schools concerning drug abuse and crime, aiding their investigations and targeted
enforcement efforts.

3. National Anti-Drugs Agency: They can access detailed information on hot spot areas, schools, and nearby amenities through the dashboard to
assess risk and eval uate the effectiveness of student intervention programs.

4.  Community: By accessing information on drug abuse patterns and trends, they can increase their awareness and aid in prevention efforts.

5. Teachers: The dashboard provides access to information on drug abuse patterns and trends in their schools, which can increase their awareness
and aid in prevention efforts.

6. Administrators: The dashboard gives them the ability to access, control, and manage confidential data, assign roles, and manage accounts, which
ensures data security and compliance.

7. Decision makers. By accessing data and analyzing drug abuse patterns and trends, they can inform and support decision-making to minimize
risk, increase awareness, and minimize crime rates.

featured: the dashboard main page, providing an overarching

MyAsriGeo Dashboard view of key information with a basic map of the hot spot

The web application is structured with 7 distinct interfaces to
effectively represent and interact with the collected data. In the
pilot version (as shown in Figure 3), 3 primary interfaces are

https://humanfactors.jmir.org/2024/1/e48139

schools; the drug and substance use page, focusing on details
related to substance use among students; and the students page,
offering insights into the student popul ation.
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Figure 3. Pilot versus final version comparison.
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Inthefinal version (as shown in Figure 3), the main page of the
dashboard has been enhanced to include adynamic map feature
that provides detailed summaries of key points. This addition
augments the visual representation of the data, allowing users
to geospatially explore and analyze critica information.
Additional interfaces areintroduced to enhance the functionality
of the application. Therisk assessment page providesadetailed
breakdown of drug abuse risks, allowing for a more nuanced
understanding of specific challenges. The salf-problem test page
facilitates self-assessment for students, aiding in the
identification of personal difficulties and contributing to a
proactive approach to addressing concerns. The users page and
authentication interface are incorporated to manage user access
and permissions securely, ensuring the confidentiality and
integrity of the data.

The synchronization of information from the main database
back to the geospatial web across these interfaces strengthens
the application’s ability to provide a comprehensive and
accessible representation of the survey results. Together, these
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interfaces empower users with the tools they need to analyze,
understand, and respond effectively to the collected data,
fostering informed decision-making and intervention planning.

Main I nterface; Dashboard

The MyAsriGeo dashboard has a main interface (as shown in
Figure 4) with a menu bar containing 7 options for easy
navigation. The interface also displays a geolocation map of
hot spot schools in Malaysia with markers colored red where
at least one of the students is at a high risk for drug abuse,
yellow where at least one of the studentsis at a medium risk,
or green for otherwise. The pop-up for each school provides
general statistics such as school name, student count, and school
risk. Theinterface also includes adrop-down list to filter results
by drug type. The school risk equation is displayed based on
equation 1:

red if T student(studentygx = high),
schoolygx = < yellow if J student(studentigx = medium), (1)

green otherwise;
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Figure 4. The main interface design of the MyAsriGeo dashboard.
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Risk Assessment I nterface

Therisk assessment page displaysindividual risksfor different
types of substance abuse in pie charts, which can befiltered by
state and school using drop-down menus. The platform usesthe
ASSIST screening tool to assessthe severity of substance abuse
and assigns a humerical score to each question [35], which is
then used to determine a low-, medium-, or high-risk level for
each substance. Various factors such as family history and
socioeconomic level are considered when assessing a student’s
risk of substance abuse; we represent the cal culation of student
risk asfollows[35]:

Figure5. The drug and substance use interface of MyAsriGeo.
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Sdlf-Problem Test | nterface

This page presents the Mooney self-problem test result in bar
chartswith 2 state and school selection filters. Around 60 charts
are presented here to cover the questions about money,
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high if ASSIST score > 27,
studentyg = { medium if 26 > ASSIST score > 11, (2)
low if 10 > ASSIST score > 1;

Drug and Substance Abuse I nterface

The drug and substance abuse page of MyAsriGeo (as shown
in Figure 5) displays charts related to drug and substance use,
including students’ age, gender, medical history, parental marital
status, financial status, frequency of drug use, age of first drug
use, source of drugs, expenses of drug use, hospitalizations and
imprisonment due to drug use, and drug-addicted friends. Users
can filter the charts by state and school using drop-down lists.
Pie charts and bar charts represent the data whereby the user
can scroll down to view more charts.
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180
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M
w
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communication, life, family, faith, job, school, future, and
learning. The answers are categorized based on the options
(strongly agree, agree, disagree, do not agree, and very not
agree) given during survey data collection. The charts can be
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exported to CSV files, PNG images, and SVG vector-based
images.
Students’ Demography I nterface

On this page (as shown in Figure 6), students demographic
information is listed in atable. Individua students’ risk levels
for each drug type can be viewed on this page. Each row has

Figure 6. Students page of MyAsriGeo.
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an edit and delete button to edit and delete the student
information. Apart from that, there is a button on the top of the
table to search for any field type. The table can be sorted
column-wisefor each field. Ascending and descending options,
including eliminating field columns, are also available. Options
such as exporting tablesin Excel form and adding new students
are available on this page.

Enter date range

]

LIGION HOUSE TYPE FAMILY INCOME STATE CATEGORY TOBACCO RISK ALCOHOL RISK

Terrace 1550.000 B4 Low Low

Flat 2000.000 B4 Low Low

Terrace 3500.000 Moderate Low

Village 3000.000 Moderate Low

Village 1500.000 B40 High Low

Bungalow 1200.000 Moderate Low

Terrace 3000.000 B4 Low Low

Village 500.000 Moderate Low

Village 1500.000 Moderate Low

Village 3000.000 Moderate Low

Users Account I nterface

The MyAsriGeo system has 3 main user roles. administrator,
country access user, and state access user. The roles determine
thelevel of accessto information and privileges granted to each
user; theadministrator hasall the privileges, including managing
user accounts by giving access to newly created accounts and
editing and deleting accounts. The country access user can
access everything except managing user accounts, while the
state access user can access state-level schools, students, risks,
and other information. A confirmation email is sent to new
account holdersto verify their email, and the administrator will
review the account and assign appropriate access based on their
assigned role. The users' information is listed in a table with
add, edit, and delete buttons, search, and filters. The passport

https://humanfactors.,jmir.org/2024/1/e48139
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RenderX

token scope alows users to access information based on their
role, ensuring that only authorized users can access sensitive
data

User Acceptance Results

Table 1 shows the statistical analysis results comparing the
means of 2 factors (ease of use and usefulness) between the
pilot version and the final version of a dashboard. For ease of
use, the mean score was 3.77 in the pilot version and 4.2 in the
final version. The 2-tailed P value of .047 indicates astatistically
significant difference between the 2 means. The T value of —2.1
shows the direction and magnitude of the difference. The effect
size, measured by partial n?, was0.191, indicating alarge effect
size. This suggests that the changes made to the dashboard
substantially impacted users’ perception of its ease of use.
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Table 1. Summary of the user acceptance results after the pilot prototype and the final version (N=20).

Factor Pilot prototype, mean (SD) Final version, mean (SD) 2-talled Pvalue T value (df) n2
Ease of use 3.77 (0.93) 4.2 (0.55) 047 —2.1(19) 0.191
Usefulness 3.9(1.09) 4.46 (0.43) .02 —25(19) 0.248
Interface quality _a 4.29 (0.49) — — —
Sufficiency _a 4.13 (0.65) — — —

8ot applicable (these 2 factors were only designed for the final version evaluation).

For usefulness, the mean score was 3.9 in the pilot version and
4.46 in the final version. The 2-tailed P value of .02 indicates
a statistically significant difference between the 2 means. The
T value of —2.5 shows the direction and magnitude of the

difference. The effect size, measured by partial n? was 0.248,
indicating a large effect size. This suggests that the changes
made to the dashboard substantially impacted users' perception
of its usefulness.

The table shows the mean and SD scores for 2 different
measures of user interface quality [24] and sufficiency [23].
PSSUQ is awidely used measure of the usability of a system,
while TTF measuresthe extent to which technology helpsusers
perform their tasks effectively and efficiently. The mean score
for interface quality on PSSUQ was 4.29, indicating that users
generaly found the interface to be of high quality. The SD for
PSSUQ was 0.49, indicating that the ratings were relatively
consistent. The mean score for sufficiency on TTF was 4.13,
indicating that users generally found the system sufficient for
their needs. The SD for TTF was dlightly higher at 0.65,
indicating that ratings were slightly more varied.

To conclude, these results suggest that the changes made to the
dashboard between the pilot and final versions significantly
impacted users' perceptions of its ease of use and usefulness.
The effect sizewaslarge for ease of use and large for useful ness,
indicating that the changes were meaningful and had anoticeable
impact on users’ experience with the dashboard. The scoresfor
interface quality and sufficiency of the final version show that
users are satisfied with the quality of the MyAsriGeo interface
and have found its content sufficient.

Discussion

Principal Findings

Dashboards have become a popular tool in various health care
systems to assist in making informed decisions about patient
care by presenting a vast amount of information concisely and
easily comprehensibly. Their implementation is on the rise as
they enhance the quality and safety of care whilereducing drug
abuse[36,37]. The MyAsriGeo geospatia dashboard, developed
to handle and analyze multivariate students’ dataregarding drug
usage, is a valuable resource for stakeholders in Malaysia to
understand and respond to theissue of drug abuse among youth.
The development process involved continuous feedback from
experts and stakeholders, ensuring that the dashboard was
designed to meet the needs of al user types. The acceptance
evaluation revealed that the dashboard was user-friendly and
useful, indicating that it can be a vauable resource for

https://humanfactors.jmir.org/2024/1/e48139

stakeholders involved in addressing the issue of drug abuse
among youth.

The high level of interface quality and sufficiency achieved by
the MyAsriGeo dashboard is an important outcome, as a
well-designed and well-functioning dashboard can greatly
enhancethe quality and useful ness of thetool [23]. By providing
ageospatial map of high-risk areas, data on drug abuse among
students, and risk assessment tools, the dashboard helps
stakehol ders understand the extent of the problem, identify areas
of concern, and make informed decisions to address the issue.

The involvement of various stakeholders in developing and
evaluating the MyAsriGeo dashboard is also noteworthy. By
gathering the feedback and requirements of the National
Anti-Drugs Agency, police, schoolteachers, students, and
researchers, the dashboard was designed to meet the diverse
needs of the users. It enhances the acceptance and adoption of
thetool, asit istailored to the specific needs of the stakehol ders.

The evaluation results of the MyA sriGeo dashboard with experts
and stakehol ders suggest that the changes made to the dashboard
between theinitial prototype and the final version significantly
impacted users perceptions of its ease of use and usefulness
[22]. Specificaly, the results indicate that changes to the
dashboard greatly affected users' perception of its ease of use
and usefulness. The use of agile methodology and prototyping
in the design and devel opment of the dashboard allowsfor close
collaboration with experts and stakeholders throughout the
development process. This iterative approach facilitated
identifying and incorporating feedback and requirements from
these key stakeholders [38], which likely contributed to the
dashboard’s success.

The TAM, PSSUQ, and TTF were used to assess user
acceptance of the dashboard. The TAM enabled the evaluation
of key aspects of the dashboard's acceptance and provided
insight into users attitudes toward the dashboard. The
involvement of 20 experts in evaluating the dashboard further
supports the reliability and validity of the findings.

The dashboard supports enhancing decision-making abilities
of decision makers, providing insights not only on which drugs
are abused by students in hot spot locations but also on the
impact those drugs have on the students' resulting health risk.
Thus, it allows the decision maker to get precise information
and use it accordingly [39].

Theresults of this study suggest that the MyA sriGeo dashboard,
designed and developed using agile methodology and
prototyping, is a promising tool for monitoring and analyzing
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drug abuse trends. The significant impact of the changes made
to the dashboard between theinitial prototype and final version
on users' perceptions of its ease of use and useful ness highlights
the importance of ongoing evaluation and refinement of such
toolsin collaboration with key stakeholders.

To ensure the effectiveness of the MyAsriGeo dashboard,
continuous updates and improvements are necessary to keep up
with the changing landscape of drug abuse among students. As
such, future research can explore including more data sources
and real-time data analysis to enhance the accuracy and
effectiveness of the dashboard. It can include integrating social
media data or information from drug rehabilitation centers.

Thereview highlighted several limitations of thetools, including
incomplete and shallow social media data, lack of risk
assessment information, concerns about design flexibility, and
the ability to feed up-to-date raw data, and limitationsregarding
the scope of datathey cover. Additionally, some tools have not
undergone user acceptance, which is crucia in evaluating the
effectiveness of any tool or product [21,25-30].

Therefore, before selecting atool for a specific use case, it is
important to consider its strengths and limitations carefully.
The review provided a useful overview of different tools
available for drug abuse detection and management, but it is
important to understand that no tool is perfect, and each hasits
own set of limitations. It is also crucial to conduct user
acceptance to ensure that a tool is user-friendly, efficient, and
effectivein meeting the needs of itsintended audience. Overall,
the discussion emphasizes the need for a careful and critical
evaluation of the available tools to make informed decisions
about their use.

Additionally, the MyAsriGeo dashboard can be extended to
cover other areas beyond drug abuse, such as cyberbullying,
mental health issues, and academic performance. It can help
stakeholdersto identify potential risk factorsthat may contribute
to drug abuse among students and take preventive measures.

It isimportant to note that the MyAsriGeo dashboard is not a
stand-alone solution for addressing drug abuse among youth.
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A comprehensive strategy must complement it, including
education, prevention, treatment, and law enforcement efforts
[40]. Thedashboard can provide stakehol ders with the necessary
information and insights to make informed decisions, but it is
up to them to take action and address the issue of drug abuse
among youth.

Limitations

Theinvolvement of 20 expertsin the evaluation provides some
evidence for the reliability and validity of the findings; alarger
sample size would strengthen the generalizability of theresults.
Additionaly, the study waslimited to eval uating the dashboard's
user acceptance, and future research could explore the impact
of the dashboard on actual decision-making processes and
outcomes.

Future Work

Future research could explore the effectiveness of the
MyAsriGeo dashboard in detecting and monitoring drug abuse
trends over time. Longitudinal studies could assess whether the
dashboard provides decision makers with accurate and timely
information to identify and respond to emerging drug abuse
patterns. Additionally, future work could investigate the
potential for the dashboard to be adapted and implemented in
different contexts, such as other regions or countries, to assess
its scalability and generalizability. Finally, integrating additional
data sources, such as socia media, could enhance the
dashboard’'s ability to provide decision makers with a
comprehensive view of drug abuse trends.

Conclusions

The geospatial drug abuse dashboard used in this study was
developed and evaluated with the help of experts and
stakeholders. Theresults showed that the changes made between
the initial and final versions of the dashboard significantly
impacted users' perceptions of its ease of use and usefulness.
Thisstudy demonstrates the importance of geospatial dashboards
for drug abuse monitoring and analysis among students.
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