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ABSTRACT

A well-developed healthcare system, decent access to clean water and sanitation, and programmes to eliminate poverty and build
modern infrastructure are essential components to create healthier Malaysia's population. Non-communicable diseases currently
account for most of the mortality and morbidity, although communicable diseases such as dengue fever, avian flu and covid-19 still
pose a threat. The World Health Organization (WHO) identified COVID-19 is a rare pneumonia disease that originated in Wuhan, on
January 12, 2020, before it became an outbreak in all countries including Malaysia. The requirement of a precise mapping and
Cartography for the accurate disease mapping and data management are crucial due to a precise map gives higher resolution of the
data and for more specific data analysis, interpretation and decision making process. In Malaysia, there no specific report on precise
mapping for health applications, and it is therefore this paper is to identify the potential criteria and factors needed for precise health
mapping applications. A precise health mapping is essential to create a precise risk map towards the surveillance and signal
detection, predicting future risk, targeted interventions, and understanding disease phenomena.

1. INTRODUCTION

Tuberculosis (TB) is the leading infectious killer in the world.
Every day, over 4000 people die and 30 000 individuals
contract tuberculosis. Tuberculosis is contagious and spreads
through the air. Bacteria (Mycobacterium tuberculosis) cause it,
and it usually affects the lungs. Tuberculosis (TB) is transmitted
from person to person through the air. People with lung TB
spread TB germs into the air when they cough, sneeze, or spit.
To become infected, a person only needs to breath a few of
these germs. About a quarter of the world's population has latent
tuberculosis, which means they have been infected with the
germs, but are not sick yet and cannot spread it. People who are
infected with tuberculosis bacteria have a 5-10 percent lifetime
risk of contracting the disease.

People with weakened immune systems, such as those with
HIV, malnutrition, or diabetes, or those who smoke, are at a
considerably higher risk of being ill. Nowadays, precise health
mapping is the one of the important because that can estimate,
prediction and solve the risk of health in the public society. That
can estimate risk of an individual or possibly such as
socioeconomic or level of pollution. That's why I will be
reviewed about precise, precise mapping, mapping disease and
precise mapping disease or health. Therefore, it includes what
the term for each and how to define the term of each. It also will
show the result for every term of each, such as precise mapping,
mapping disease and precise mapping disease while the
importance of the mapping disease also can be explained.

Then, with this review that can conclude what is the importance
of the health mapping and with more precise that can get to the
future of health and for the world. After that, it also can give the
knowledge about precise health mapping and what method that
need to used or show to get the good of data collection and to
make the map more precision and more accurate which is the

disease risk factor, damage and so on while it can solve the risk
of health in the public society and predict the future of risk for
the country or region to achieve their goals for every sites
information gathered on the field. The planning, construction of
new utilities and excavation of existing utilities requires detailed
information about the current underground utilities

2. LITERATURE REVIEW

This section discussed the definition and principles of material.
Besides, the characterize of precise health mapping application
are elaborated.

2.1 Term of Precision

Precision is the quality of the methods or measurements to get
the truth value which that meant most probability value (MPV)
with analysis the random errors in term traditional definitions.
For the example, the true value that has estimate is 12m and it
will be measured randomly or repeat measures with first data,
second data to the 10 data that are collected. So, it will be
calculated the random errors of the 10 data to get which one is
the true value. That meant precision is to estimates the spread of
the data which is the high precision is with value are close each
other’s when the value that randomly measured to the reference
of the true value of these data. That's why when can more data
or random data, the value of the data to get the true value or
data will be more precision or high precision. Soon, the true of
data and value can be the data or value that can estimate, risk,
predict or solve the problem with the truthfulness of the data or
value. (Selvik & Abrahamsen, 2017).

Precision public health is an emerging practice to more
granularly predict and understand public health risks and
customize treatments for more specific and homogeneous
subpopulations, often using new data, technologies, and
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methods. Big data is one element that has consistently helped to
achieve these goals, through its ability to deliver to practitioners
a volume and variety of structured or unstructured data not
previously possible. Big data has enabled more widespread and
specific research and trials of stratifying and segmenting
populations at risk for a variety of health problems. Examples of
success using big data are surveyed in surveillance and signal
detection, predicting future risk, targeted interventions, and
understanding disease. Big data success will likely be a required
pillar of precision public health in the future. (Dolley, 2018)

2.2 Precise Mapping

Precision mapping gives higher resolution of the data which
more information, more specific or that meant the data will be
more interpret and more detailed about the data while in the
small space. That's why the map will be increased with higher
resolution, spatial resolution, which the data that need to collect
must be in the targeted zones, available resources and allows for
the better data. So that to get the precise mapping, the
innovative tool and promising tool need to shrink the map or
data or resources of the map. (Tchuem et al., 2018)

By using the extra sensor, extra data, extra method of the
feature layers of map information, which is for the one layer of
the land use, that are collected with the more of method to
measure. More precise and accuracy of the map with the more
extra method need to do with every single of the data or
information to create the map is achieved sufficient in high
resolution and more elements in the map. (Tchuem Tchuenté et
al., 2018)

Low-altitude remote sensing unmanned aerial vehicle (UAV)
technology has been widely accepted in various industries for
its high precision in mapping, and it has become a critical
spatial data collecting technology. The use of UAV low-altitude
remote sensing photographs in real estate registration is a new
trend. Traditional manual land area measurements, both
developed and undeveloped, take a long time, effort, and
money. Traditional aerial Photogrammetry techniques are very
time-consuming, and flying costs are significant. UAV remote
sensing has numerous advantages over traditional human
measurements and aerial Photogrammetry for small research
areas. Low flying, heights, high precision, and large-scale
measurements, save labour and material expenses, making it
flexible, low-cost, safe, reproducible, and dependable. (Liu et
al., 2018)

The precision map that has comparison with conventional maps
of health districts between Districts A and Districts B at
Cameroon which is the map Al and B1 more precision with
more accurate information on the distribution of health or
disease within districts and a very clear precision on the
subdistricts between conventional map, which is A2, B2, A3,
and B3 as shown in the Figure 1.

That means map Al and B1 give more precise and accurate
information which is about socio economic, cultural and health
care at their District. The information is poor living conditions,
public health services, large population, distance to healthcare,
socio-economic level which is risk group or low income and
type of property in the Figure 1

That why, map Al and B1 more precision with more accurate
information on the distribution of health or disease and a very
clear precision information on the district which is called
precision map or the precise mapping in the Figure 1.

At the easy word to understand, “In a one map or mapping, that
will give more of data and information more than one”. That
shown in the Figure 1.
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Figure 1. Comparison of precision and conventional maps in
the health districts of (Districts A) and (Districts B), Cameroon.
(Tchuem Tchuenté et al., 2018)

2.3 Mapping Disease, Medicine and Health

The mapping of disease prevalence and occurrence has been
going on for a long time a part of public health which is the
study of disease in human residents or populations about the
society or the environment. The small administrative districts or
regions must be a relationship with potential allowable
background information such as the risk of individuals number,
socioeconomic status measures, levels of pollution or
environmental levels and the age distribution. (Bigger &
Catelan, 2012)

The mapping disease or health is the study of data analysis and
visualization and public health professionals for the monitoring,
planning, predict and surveillance will be increasing use it. By
presenting data that are analytic in maps, it can give more
insight than a table of the same data or the data on the paper
only. It also can provide quick assessments of interrelationships
and trends. So, public health initiatives or prediction will be
assisting targeted as well as the capability of map disease or
health which is informing long term planning and evaluating or
calculate health programs. Transport infrastructure and health
resources are often poor with challenge in developing countries
where providing equitable minimum health services is a
particular which is the primary determinant of utilization of
these services is access to health services and mapping disease
or health will be increasing used to evaluate or calculate the
distribution of health resources (Fisher & Myers, 2011)
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Disease mapping studies continue to be interested in high
resolution remotely sensed (RS) data products. However,
prohibitive costs had previously limited the use of satellite-
derived products. There is also an unprecedented space activity,
with frequent satellite launches for a variety of reasons, the
most important of which is a land cover observation. As a
result, there is a need for knowledge on the types of data
products that can be obtained from collecting satellite photos to
make access and exploitation easier. With the introduction of
Unmanned Aerial Vehicles/drones and spatially explicit images
being obtained at relatively low costs, the remote sensing
landscape is clearly shifting. RS products have been utilized in
investigations of epidemiological disease mapping, such as
malaria risk mapping. (Dlamini et al., 2019)

Disease mapping has long been regarded as one of the most
essential public health challenges, resulting from a knowledge
of the link between health and geography. For decades,
scientists and academics have been trying to figure out how this
link works. Dr. Snow used the disease mapping approach for the
first time in 1854, when he mapped a cholera outbreak in
London, England. The mapping outputs of GIS, on the other
hand, are one of the most useful roles in public health. One of
the most important GIS technologies is disease mapping, which
has been rapidly evolving. GIS is increasingly employing this
technology as an effective tool in disease surveillance. GIS can
be used to map the geographical distribution of illness
prevalence, trends in disease transmission, and spatially model
environmental elements of disease occurrence. In Jeddah, Saudi
Arabia, a GIS application was designed to produce maps and
cluster modelling of three diseases: diabetes, asthma, and
hypertension. The information on these disorders came from
patient records at health centres. (Murad & Khashoggi, 2020).

Disease mapping, disease clustering, and ecological analysis are
the three primary categories of studies on the geographical
distribution of diseases. To examine spatial relationships within
the affected area, GIS-based disease mapping relies on
identifying several aspects, the most essential of which is
disease occurrence sites, patterns of disease transmission,
environmental risk factors that lead to disease transmission, and
socio-economic data. (Murad & Khashoggi, 2020)

The study of the disease's spatial distribution is known as
disease mapping. When inference regarding illness risk is
necessary, it usually focuses on statistical modelling illness
outcomes. With that goal, four key areas of focus might be
considered which is a relative risk estimate, illness clustering,
ecological analysis, and surveillance. Disease risks vary across
time and space because of a variety of factors, including
environmental exposures like air pollution and the prevalence of
lifestyle choices like smoking. Quantifying and explaining this
spatio-temporal variation in disease risk is critical for public
health, as it allows risk factors to be emphasized to the public
and informed decisions to be made regarding future health
resource allocation. (Lawson & Lee, 2017)

Tuberculosis (TB) is Ethiopia's greatest cause of mortality from
an infectious disease, killing more than 30,000 people each
year. Poor TB treatment outcomes varied across Ethiopia at the
district and zone levels, and it was unclear if this variation was
linked to socioeconomic, behavioural, health care access, or
climatic factors. For the years 2015-2017, national TB data
submitted to the health management information system
(HMIS) was used to conduct a geographical analysis. The
prevalence of poor TB treatment outcomes was determined by

dividing the total number of TB patients by the sum of
treatment failure, death, and loss to follow-up. Low-income
countries and low-socioeconomic groups within countries have
disproportionately poor TB treatment outcomes. TB control
programs and health care providers need to be able to identify
patterns of TB treatment result across geographic areas to plan,
implement, monitor, and evaluate control and prevention
initiatives in high-risk areas. (Alene et al., 2019). Figure 2 and
Figure 3 shown the mapping disease about dengue and TB.
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Figure 3. Mapping Disease of TB (Alene et al., 2019)

2.4 Precise Disease

Tuberculosis is still a major public health issue in poor
communities around the world. In high-burden environments,
communal gathering areas account for most of the TB
transmission, thus researchers are looking into the social
behaviour patterns of people who have developed tuberculosis
and teenagers at risk of infection, as well as developing a simple
and effective tool for locating transmission hot spots in high
burden communities. We created a geospatial map using GIS
locations that might be utilized to detect TB transmission risk
sites in South Africa (Patterson et al., 2017)

The precise disease mapping that needs statistically precise such
as lowering of variable data. For the example, the regions must
be small area to make sure maintain geographic resolution and
can be estimates the risk of disease of each region which is with
small area, but the map shows more detail as well as broad
trends. The map not just the only small area, but must be small
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size that meant the information on the map sample size and
deeper in resulting of detailed map. Large national or state
health surveys in the US, such as the National Health Interview
Survey, the National Health and Nutrition Examination Survey,
or the Behavioural Risk Factor Surveillance System.

For example, give design-based estimates of aggregate or
average values at the national or perhaps state level. Even when
they are big, however, such surveys frequently lack sufficient
sample sizes at lower geographic levels to allow reliable, local,
design-based estimates everywhere. Model-based approaches,
on the other hand, provide a mechanism for “borrowing
strength” across small areas to improve local estimates, which
results in the smoothing of extreme rates based on small local
sample numbers. (Biggeri & Catelan, 2012). In the Figure 4
show the result or disease mapping of TB that can include
precise mapping because of the small area data collected and
more data information that have collected.

Figure 4. Hotspot Analysis of TB (Patterson et al., 2017)

2.5 Example of Disease in Malaysia

The most issues in Malaysia a disease of COVID-19 but for
example of data that | choose is about tuberculosis (TB). In
Malaysia, the Ministry of Health has a strategy called the End
TB Strategy, which envisions a world free of tuberculosis, with
zero fatalities, disease, or suffering because of the disease, with
the objective of “ending the worldwide TB epidemic” by 2035.

In Malaysia, tuberculosis (TB) kills between 1,500 and 2,000
people each year, with an average of six deaths each day.
According to Dr Mohamed Naim Abdul Kadir, the head of the
TB/Leprosy Sector of the Health Ministry's Disease Control
Division, roughly 20,000 to 25,000 new TB cases are registered
in Malaysia each year.

Figure 5 shown the process of big data of TB that are collected
which is data socio-economic population, age, sex, healthcare,
patient disease and so on from various sources with different
format. For example data poverty from statistical government,
health care from health government. The data will be process
that call spatial database and will create new geodatabase of TB
or health mapping with precise information.

BIG DATA

ANALYTICS

DECISIONS

* Big data is voluminous amount of data
from various sources with different
format.

* The dataset of Socio-economic Cultural.

Health Care, Patient Disease, Poverty,
Population that can collect by Data

* That is the process or examining

* That is the final product of the data
which is Geodatabase or Precise
Health Mapping.

raw data that are collected and
make the conclusion of the data.

* The process discovery,

interpretation and communication
of meaningful patterns in dataset

Statistical from every country. * That call spatial database.

Figure 5. The process of big data collected of TB
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Figure 6. Big data analysis of Tuberculosis (TB)

Big data analysis of Tuberculosis (TB) that are collected. That
means, data are collected in any resources with different format
to make sure the geodatabase of TB or Precise Mapping of TB
will be more precise and more accurate of the information that
are collected in the figure 6.

Big data analysis that can understand which is in figure 5 and
figure 6 when that analyse can be performed from outbreak of
data. There are containing outputs and different data in different
colour with more information and the action or process needed
to did. These example in figure 7 which example of outbreak
data.
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Figure 7. Outbreak data analysis (Polonsky JA et al., 2019)

Knowledge of outbreak data analysis based on all accessible
data sources. It also includes the gathering, display, and analysis
of source data, as well as the types of information that can be
delivered to inform real-time activities. (Polonsky JA et al.,
2019)

3.  METHODOLOGY

The main methodology applied in this study is divided into
three stages (Figure 8). The first stage is to study disease and
mapping of disease. The second stage focus on source data and
source journal. The third stage focuses on summarize and
conclude this review.

3.1 Stages 1: Study Disease and Mapping: This is focussed
study of disease and mapping which is the term, meaning and so
on. It also evaluates what is the precise, mapping, disease
mapping and precise mapping health or disease.

3.2 Stages 2: Source Data and Source Journals: In this will
find the source of data by interview and read the journals which
the mapping, factor or disease.

3.3 Stages 3: Summarize and Conclude: At this will be
summary and conclude the review of the journal which what is
the important of precise mapping health or disease and the
future that can goals or create

< ~

Stage 1: Study Disease and Mapping
- Define disease and health

-what is mapping. precise and precise mapping

Stage 2: Source Data and Source Journal
-by interview or by journal
-Factor of disease
- find journal about disease mapping and precise mapping health.

Stage 3: Summarize or Conclude
- Summarize or conlude that journal have collected
- Generate what is called presice mapping health or disease

Figure 8. Flow Chart of Research Methodology

4.0 CRITERIA AND ELEMENTS FOR PRECISE
DISEASE MAPPING

This review of the characteristics of health mapping that | can
summarize which is what the precise, precise mapping, mapping
disease and precise mapping disease. Precise is when the data
that measured redundant such as in the smaller area or place, the
data will be collected more and more that meant we has 10 data
with to get one by one data need to collect more method to get
the precise and accuracy of the data for the only one data. So,
same step for the next data which is 2 to 10. So that, precise
mapping and mapping disease can be related to make precise
disease mapping with the good or precious data information.
Precise disease mapping can solve the every problem of health
such costs, socioeconomic, prediction about individual health
and so on.

From review in this paper, all country need disease mapping,
but only United State and United Kingdom that provide precise
mapping health. But, United State just makes precise mapping
of the Nutrition Mapping with collected the average of the
nutrition and United Kingdom just not make more data to create
the hotspot analysis of TB while every single world talk about
the disease, how to prevent, to predict future of risk and so on.
That's why, precise mapping health or disease, every important
for a country or region.
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Figure 9. Big Data Analysis (loT) and Characteristics of the
Diesease (Q. Jia et al., 2020)

Figure 9 shows a big data platform that can store large amounts
of data in a distributed file system, execute big data batch
calculations on historical data, and deploy big data stream
processing calculations on real-time data. On the processed
data, we can perform data analysis, data mining, and machine
learning. These new data storage and processing tools help
people evaluate large amounts of data and make important
management decisions. The following big data sources that can
be used to help and carry out pandemic prevention and control
have been summarised. Internet of Things (1oT) can be utilised
for intelligent identification, placement, tracking, monitoring,
and management of goods through exchanging information and
communicating. In real-time, sensors can send a significant
volume of static and dynamic data. These data include real-time
status information, location information, personal information,
and user feedback information. (Q. Jia et al., 2020)

Spatial
epidemiology

Spatial
lifecourse
epidemiology

Environmental
epidemiology

Social
epidemiology

Lifecourse
epidemiology

Figure 10. Conceptual framework of spatial lifecourse
epidemiology (P. Jia, 2019)

In figure 10, spatial lifecourse epidemiology is the process that
exposures more accurate of the epidemiology which is studies
in the large areas needed. It also the advanced spatial data and
location based technologies which is smartphone apps, sensors,
earth observation and Internet of Things that over or more data
need to be processing with the high temporal-resolution. (P. Jia,
2019)
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Figure 11. Workflow of GIS

Geographic Information Systems (GIS) are essential tools for
geography education. It's a hardware-plus-database engine
system for rapidly assembling, storing, updating, analysing,
manipulating, and displaying spatially related data, such as data
identifiable by their locations. As a result of GIS, people are
encouraged to think spatially, or geographically. GIS is much
more than a collection of digital maps. A geographic
information system (GIS) is a spatial decision-making tool.
Using GIS throughout the preparedness efforts is the most
effective technique to make it successful during plot
management. As seen in Figure 11, GIS development
procedures follow the above workflow.
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Figure 12. Chain of Infection

The spread of an illness within a community is defined as a
"chain," which is made up of numerous interconnected steps
that illustrate how a pathogen spreads. Infection control and
contact tracing are intended to break the chain of infection and
prevent the spread of a pathogen. The spread of infection can be
visualised as a six-link chain, as shown in Figure 12.

The size of the smallest feature on a map that can be accurately
represented without distorting its relative size is the spatial
resolution of the map. High-resolution maps have more pixels
per unit area of detail. A map's accuracy refers to how close a
mapped value is in reality. For topographic maps, which are
about conceptual maps, quantitative and qualitative data, maps
must be legible, provide visual contrast between elements, have
a good figure to ground organisation, have a basis for
differentiating elements, have a closed form, present familiar
elements in recognisable ways, and have a good contour
interval.

The inputs, outputs, and steps in the process are the main
components of a process map. There will be a good method as
well as a decent map. Figure, scale, frame, legend, ground, title,
and credits are some of the elements that make up a map.

The figure, ground, and frame are all basic map elements, as are
the title, legend, scale, and source, which are all prevalent on
maps. These aspects are then combined with design concepts
like hierarchy and balance, as well as symbolism tools like
geometry and visual variables like shape, size, colour, and
value.

5. CONCLUSION

In conclusion, some elements and tools have been introduced in
this paper that are essential to create a precise information or
datasets of diseases. Big data analysis is an important element
and method towards achieving precise disease mapping and
predicting the risk assessments among individuals, society and
public health. Big data has enabled more widespread and
specific research and trials of stratifying and segmenting
populations at risk for a variety of health problems. Examples of
success using big data are surveyed in surveillance and signal
detection, predicting future risk, targeted interventions, and
understanding disease. Big data success is a required pillar for
future precision public health in Malaysia.
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