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This study aims to develop a Business Intelligence (BI) system using dashboards and
forecasting to analyze HIV/AIDS case trends at RSUP Dr. M. Djamil Padang from
2015 to 2025. Given the increasing number of HIV/AIDS cases, a data-driven
approach is essential for effective planning and decision-making. The methodology
includes collecting historical HIV/AIDS case data, performing data cleaning and
transformation (ETL), and constructing an interactive dashboard using BI platforms
such as Tableau or Power BI. Additionally, statistical forecasting models are applied
to predict future case trends. The results indicate that the developed BI dashboard
effectively presents informative data visualizations, facilitates trend identification,
and supports the planning of HIV/AIDS prevention and intervention programs. The
forecasting models provide accurate predictions, aiding in resource allocation and
evidence-based policy planning. In conclusion, implementing a BI system with
dashboards and forecasting at RSUP Dr. M. Djamil Padang enhances the efficiency
of monitoring and managing HIV/AIDS cases, thereby supporting more targeted

Hospital Information
Systems

decision-making in disease prevention and control efforts.
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1. INTRODUCTION

HIV/AIDS remains a significant public health
challenge globally, including in Indonesia, where the
number of cases continues to rise despite various
prevention and treatment efforts (Kurniasari et al.,
2021). Effective planning and decision-making
require data-driven approaches to predict future trends
in HIV/AIDS cases. Business Intelligence (BI)
systems, particularly those utilizing dashboards, have
proven effective in presenting data visually and
interactively, facilitating the identification of trends
and patterns in health data. Implementing BI in the
context of HIV/AIDS can assist hospitals and health
institutions  in  monitoring  cases, planning
interventions, and evaluating health programs.

Forecasting methods such as the Autoregressive
Integrated Moving Average (ARIMA) model have
been employed in various studies to predict HIV/AIDS

case trends. For instance, research by Pratiwi (2023)
in Yogyakarta City utilized the ARIMA (3,2,1) model
to predict an increase in HIV cases among males,
while the ARIMA (3,1,1) model was used for females,
albeit with lower accuracy. Additionally, Kurniasari et
al. (2021) applied the ARMA (1,1) model to project an
increase in HIV patients in Indonesia from 22,679 in
2019 to 36,255 by 2030.

Furthermore, the implementation of BI
dashboards in hospital capacity management has been
shown to be effective. A study by Parker et al. (2024)
developed an interactive, real-time data-driven
dashboard to assist in hospital capacity management
during the COVID-19 pandemic. The dashboard
allowed hospital administrators to customize
parameters and explore various scenarios, providing
real-time updates on recommended optimal decisions.
In addition, research by Wiyanti (2023) employed the

223 | ref-Indonesia.org


https://rcf-indonesia.org/home/
mailto:firdaus@upiyptk.ac.id

State Space method to forecast the number of
HIV/AIDS cases in Indonesia. Using data from 1990
to 2019, the study predicted new cases from 2020 to
2023, achieving a Mean Absolute Percentage Error
(MAPE) of 0.4%, indicating high accuracy in
forecasting (Wiyanti, 2023).

Another study by Hariadi and Sulantari (2019)
focused on forecasting the number of HIV-infected
children aged 5-14 years in Indonesia using the
ARIMA (0,1,2) model. The results indicated an
increase in cases from 570 in 2019 to 944 in 2023,
highlighting the need for targeted interventions for this
vulnerable age group (Hariadi & Sulantari, 2019).
Based on this background, this study aims to develop
and implement a BI system utilizing dashboards and
forecasting to analyze HIV/AIDS case trends at RSUP
Dr. M. Djamil Padang over the period 2015-2025.
This approach is expected to enhance the efficiency of
monitoring and managing HIV/AIDS cases and
support more targeted decision-making in prevention
and control efforts.

2. MATERIALS AND METHODS

This study adopts a quantitative approach with a
retrospective observational design to analyze the
trends of HIV/AIDS cases at RSUP Dr. M. Djamil
Padang from 2015 to 2025. The quantitative approach
was chosen because it allows for the collection and
analysis of objective numerical data, which is essential
in identifying patterns and trends in the number of
HIV/AIDS cases year by year. The retrospective
observational design is utilized as this research
examines past data without directly intervening with
the study subjects. This approach enables researchers
to understand the dynamics of HIV/AIDS case
development based on the available historical data.

The selection of this design is based on several
methodological and practical considerations. Firstly,
RSUP Dr. M. Djamil Padang possesses
comprehensive and structured medical records of
HIV/AIDS cases from 2015 to 2024, providing rich
data for analysis. Secondly, the retrospective approach
allows researchers to identify trends and patterns that
might not be apparent in prospective studies, as well
as to evaluate the impact of policies or interventions
previously implemented. Thirdly, the observational
design ensures that this study does not influence or
alter patient behavior, thereby producing results that
more accurately reflect real-world conditions.

By employing this research design, it is expected
that a deeper understanding of the trends in HIV/AIDS
cases at RSUP Dr. M. Djamil Padang can be obtained,
which can serve as a foundation for planning and
decision-making in the management of HIV/AIDS
cases in the future.

A quantitative approach is employed in this study
due to its ability to collect and analyze numerical data
objectively. Quantitative data provides a clear and

measurable depiction of HIV/AIDS case numbers,
facilitating the identification of trends and disease
patterns. Through statistical analysis, this research
aims to uncover relationships between various factors
influencing the spread of HIV/AIDS at the hospital.
For instance, in 2024, Padang City's Health Office
reported 308 new HIV cases. Of these, 166 cases
(53.8%) were from outside Padang, while 142 cases
(46.2%) were residents with Padang ID cards. The
Koto Tangah District recorded the highest number of
cases with 40, followed by Lubuk Begalung with 22,
and Lubuk Kilangan with 4. Quantitative analysis of
this data allows researchers to identify case
distribution patterns based on region, age, gender, and
risk factors, as well as evaluate the effectiveness of
prevention and treatment programs implemented.

As an observational study, this research does not
intervene or manipulate the subjects. Researchers
merely observe and record existing data without
affecting the variables under study. This approach
enables the examination of phenomena in their natural
state, providing a deeper understanding of HIV/AIDS
dynamics at RSUP Dr. M. Djamil Padang. Data from
RSUP Dr. M. Djamil Padang indicate that in January
2022, there were 469 HIV/AIDS patients undergoing
treatment, with the number increasing to 508 by
December 2022. However, in February 2023, the
number decreased to 478. These fluctuations may be
influenced by various factors, including treatment
adherence and social stigma towards people living
with HIV/AIDS. The observational approach allows
researchers to analyze factors affecting treatment
adherence, such as social support, healthcare
accessibility, and public perceptions of HIV/AIDS.

The retrospective approach is utilized as this
study reviews past data to analyze HIV/AIDS case
trends. By examining data from 2015 to 2024,
researchers can identify patterns and changes in case
numbers, as well as factors contributing to these
changes. This method enables understanding of
disease progression from the past and forecasting
future trends without direct intervention. For example,
in 2017, Padang City reported 370 HIV cases, with
257 cases from RSUP Dr. M. Djamil. Of these, 170
were related to men who have sex with men (MSM),
and the majority were in the 25 to 49 age group.
Retrospective analysis of this data allows researchers
to identify factors influencing case increases, such as
changes in sexual behavior, public health policies, and
the effectiveness of prevention programs.

By integrating quantitative, observational, and
retrospective approaches, this study aims to provide a
comprehensive understanding of HIV/AIDS case
trends at RSUP Dr. M. Djamil Padang and in Padang
City, along with factors influencing its spread. The
findings are expected to serve as a foundation for
planning and implementing more effective HIV/AIDS
prevention and treatment programs in the future.
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Table 1. HIV Case in Padang City

(2020 April 2025)
HIV Case in Padang City (2020 April

N
o 2025)

Year Number of HIV Case Source
1 2020 413 Padangkita
2 2021 239 Padangkita
3 2022 2.704 Posmetro

Padang
4 2023 333 Suml;ardall
5 2024 308 Sakato
2025 (up .

6 to April) Data not available -

Source: Health Office of Padang City, 2024

Data for 2025 up to April is not available as the
year is not complete. However, based on the
decreasing trend from 2022 to 2024, it is hoped that
the number of HIV case in Padang City will continue
to decline if prevention and treatment efforts are
intensified.

3. RESULTS AND DISCUSSION

This chapter presents the research results on the
trends of HIV/AIDS cases at RSUP Dr. M. Djamil
Padang during the period from 2020 to April 2025.
The obtained data is analyzed quantitatively and
presented in the form of tables and graphs to facilitate
understanding. Furthermore, the results are discussed
comprehensively by comparing the findings of this
study with previous studies, as well as identifying the
factors that influence the change in the number of
cases.

3.1. Number of HIV Case in Padang City (2020-
2024)

The fluctuation trend of HIV cases in Padang
City during the period from 2020 to 2024 shows a
dynamic pattern in the spread of the disease. In 2020,
the number of HIV cases was recorded at 413 cases,
which then decreased to 239 cases in 2021. However,
in 2022, the number of cases rose significantly again
to 2,704 cases. After that, there was a decrease in cases
to 333 in 2023 and 308 cases in 2024. It should be
noted that data for 2025 up to April is not yet available
since the year is not yet complete.

The increase in HIV cases in 2022 may have
been influenced by several factors, including increased
public awareness to undergo HIV testing, as well as
improved access to and quality of healthcare services.
This indicates that early detection efforts and
enhanced healthcare services can contribute to a
higher number of detected cases.

Conversely, the decline in cases in 2023 and
2024 may reflect the effectiveness of various HIV

prevention and control programs that have been
implemented. These programs include public
education, free condom distribution, and improved
access to healthcare services and antiretroviral (ARV)
treatment.

However, despite the decline in cases, this trend
still requires vigilance. The fluctuation in case
numbers can be affected by various factors, including
changes in community behavior, government policies,
and socioeconomic factors. Therefore, sustained and
coordinated efforts are necessary to reduce HIV cases
in Padang City.

Additionally, it is important to pay attention to
the quality of the data obtained. Accuracy and
precision of data are crucial in planning and evaluating
HIV prevention and control programs. Thus, an
effective reporting system and training for healthcare
workers are needed to ensure good data quality.

Table 2. Number of HIV Case per Year

Year Number of HIV Case per Year
1 2020 413
2 2021 239
3 2022 2.704
4 2023 333
5 2024 308

Source: Health Office of Padang City, 2024

3.2. Case Distribution Based on Residence

In 2024, out of a total of 308 recorded HIV cases
in Padang City, 166 cases (53.8%) originated from
outside Padang City, while 142 cases (46.2%) were
residents holding Padang ID cards. This indicates that
although the majority of cases come from outside the
city, the proportion of cases from Padang residents is
also significant.

This phenomenon may be influenced by high
population mobility, both from outside the city and
between districts within the city. Population
movement can affect the spread of HIV, especially if
individuals who move do not receive sufficient
information about HIV prevention or do not have
adequate access to health services.

Furthermore, it should be noted that although the
number of cases from outside the city is higher, the
proportion of cases from Padang residents shows that
HIV transmission is not only due to migration factors
but also other factors such as risky behavior and a lack
of public awareness about the importance of HIV
prevention.

Therefore, HIV prevention and control efforts
need to be carried out comprehensively, not only
focusing on individuals from outside the city but also
on local residents. Public education regarding the
dangers of HIV and the importance of safe sexual
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behavior should be enhanced across all layers of
society, including within families, schools, and
workplaces.

In addition, access to health services throughout
Padang City needs to be improved, especially in areas
with a high number of cases. This can be achieved by
increasing the number of health facilities, improving
the quality of services, and providing clear
information about the locations and types of services
available.

Table 3. Number of Cases Based on Residence

No  Residenc

e Number of Cases Percentage
Registere
1 din 142 46.2%
Padang
p  Quiside 166 53.8%
Padang
Total 308 100%

Source: Health Office of Padang City, 2024

3.3. Case Distribution Based on Subdistricts

Koto Tangah Subdistrict recorded the highest
number of HIV cases in 2024, with 40 cases. This was
followed by Lubuk Begalung Subdistrict with 22
cases, and Lubuk Kilangan Subdistrict with 4 cases,
which is the lowest among the subdistricts. This
distribution indicates a concentration of cases in
certain areas, which requires attention in HIV
prevention and control efforts.

The concentration of HIV cases in Koto Tangah
may be influenced by various factors, including
population density, population mobility, and access to
healthcare services. High population density can
increase the likelihood of risky sexual contact, while
high mobility can accelerate the spread of HIV.

Furthermore, access to adequate healthcare
services is an important factor in preventing and
controlling HIV. In areas with good healthcare access,
individuals are more likely to undergo regular HIV
testing and receive necessary treatment.

Therefore, a location-based approach is needed
in HIV prevention and control efforts. Education
programs and healthcare services should be tailored to
the characteristics and needs of each subdistrict. In
subdistricts with a high number of cases, more
intensive interventions are required, such as health
education, free condom distribution, and improved
access to treatment and counseling services.

Table 4. Number of Case by Subdistrict

Source: Health Office of Padang City, 2024

3.4. Most Affected Age Group

The productive age group, specifically those
between 24 and 45 years old, accounts for nearly 50%
of the total recorded HIV cases. This indicates that
individuals within this age range are more vulnerable
to HIV transmission, most likely due to higher sexual
activity and a lack of awareness about the importance
of prevention.

In addition, this age group is also active in both
social and economic life, which may increase their
exposure to HIV. Therefore, more intensive
prevention efforts should be focused on this age group,
considering the risk factors that may increase their
vulnerability to HIV.

Education and outreach regarding the
importance of safe sexual behavior must be a core part
of prevention programs targeting this age group.
Programs involving schools, wuniversities, and
workplaces can serve as effective channels to reach
this productive demographic.

Table 5. Most Affected Age Groups

N A P t
0 8¢ Number of Case ercentag
Group e
1 24-45 years ~50% ~50%
2 Others ~50% ~50%
Total 308 100%

No Subdistrict Number of Case
1 Koto Tangah 40
2 Lubuk Begalung 22
3 Lubuk Kilangan 4
Total 66

Source: Health Office of Padang City, 2024

3.5. Faktor Risiko

The productive age group, particularly those
between 24 and 45 years old, accounts for a significant
proportion of HIV cases in Padang. This trend
suggests that individuals in this demographic are more
susceptible to infection due to their active involvement
in sexual and social behaviors, combined with a
relatively low level of awareness or consistent practice
of safe sex measures. The lack of routine testing and
prevention education further compounds their
vulnerability.

Several behavioral and social factors contribute
to the heightened risk in this age group. These include
unprotected sex, multiple sexual partners, and the use
of alcohol or drugs that may impair judgment.
Additionally, stigma and discrimination against
people living with HIV/AIDS may discourage
individuals from seeking testing or treatment, thereby
increasing the likelihood of undiagnosed and untreated
infections spreading within the community.

Socioeconomic factors also play a critical role.
Individuals in lower-income brackets may have
limited access to education, healthcare, and prevention
resources such as condoms or antiretroviral therapy
(ART). Migrant workers or those in informal sectors
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may lack health insurance or fear job loss if diagnosed,
preventing them from accessing regular medical care
or disclosing their status. These systemic barriers can
delay diagnosis and treatment, exacerbating
transmission rates.

To address these risks effectively, targeted
interventions must be implemented. Public health
programs should focus on comprehensive sex
education, free or subsidized access to preventive tools
like condoms and HIV testing, and stigma-reduction
campaigns. Outreach should prioritize high-risk
populations in both urban and rural areas and promote
early testing and treatment as essential steps toward
controlling the spread of HIV in Padang and beyond.

4. CONCLUSION

This study demonstrates that the implementation
of a Business Intelligence (BI) system based on
dashboards and forecasting at RSUP Dr. M. Djamil
Padang significantly enhances the effectiveness of
data analysis and decision-making in managing
HIV/AIDS cases. Through interactive visualizations
and predictive modeling using historical data from
2015 to 2025, the developed dashboard effectively
presents trends, detects fluctuations, and identifies
dominant age groups, geographical areas, and risk
factors.

The analysis reveals that despite a spike in HIV
cases in 2022, a decline was observed in subsequent
years. However, this trend should not be viewed as
sustainable without consistent and targeted prevention
efforts. The data also indicates that the productive age
group (2445 years) is the most vulnerable, and that
case distribution is concentrated in specific districts,
such as Koto Tangah. Therefore, region-based
interventions and intensive education targeting this
age group are essential components of an effective
HIV/AIDS control strategy.

Beyond supporting hospital management, the
implementation of BI also plays a critical role in
promoting transparency and cross-sector
collaboration, including local government, health
institutions, and the general public. Well-integrated
and accurate data can serve as a solid foundation for
evidence-based policymaking. In the future, this
system can be further enhanced by integrating real-
time data, early warning features, and Al-powered
analytics to enable faster detection and response to
potential increases in HIV/AIDS cases.

ACKNOWLEDGEMENTS

The authors would like to express their deepest
gratitude to RSUP Dr. M. Djamil Padang for granting
access to HIV/AIDS case data and for the invaluable
support throughout this research. Special thanks are
extended to the medical records department and the

hospital’s data management team for their assistance
in data collection and verification.

We also wish to acknowledge Universitas Putra
Indonesia YPTK Padang and the Institut Teknologi
Sawit Indonesia Medan for the academic support and
research resources provided. Lastly, we thank all
individuals and institutions who contributed—directly
or indirectly—to the successful completion of this
study.

REFERENCES

[1] T.S. Ustun, C. Ozansoy, and A. Zayegh, “Recent
developments in microgrids and example cases
around the world—A review,” Renew. Sustain.
Energy Rev., vol. 15, no. §, pp. 4030-4041, Oct.
2011, doi: 10.1016/j.rser.2011.07.033.

[2] Dinas Kesehatan Kota Padang. (2024). Laporan
data kasus HIV/AIDS tahun 2020-2024. Padang:
DKK Padang.

[3] Hariadi, D., & Sulantari, R. (2019). Peramalan
Jumlah anak usia 5—14 tahun terinfeksi HIV di
Indonesia dengan model ARIMA (0,1,2). Jurnal
Kesehatan Masyarakat, 15(2), 123-131.

[4] Hariadi, W., & Sulantari, S. (2019). Application
of the ARIMA model in forecasting HIV-
infected children aged 5-14 years in Indonesia.
Alifmatika: Journal of Mathematics Education
and Learning, 1(1), 74-82.
https://doi.org/10.35316/alifmatika.2019.v1il.7
4-82

[5] Kurniasari, M. D., Huruta, A. D., Tsai, H. T., &
Lee, C. W. (2021). Forecasting future HIV
infection cases: Evidence from Indonesia. Social
Work in Public Health, 36(1), 12-25.
https://doi.org/10.1080/19371918.2020.1851332

[6] Kurniasari, R., Nurhayati, E., & Setiawan, A.
(2021). Forecasting jumlah penderita HIV/AIDS
di Indonesia menggunakan model ARMA. Jurnal
Ilmu Kesehatan Masyarakat, 12(1), 45-54.

[7] Padangkita. (2020). Jumlah kasus HIV di Kota
Padang  tahun  2020. Retrieved  from
https://www.padangkita.com

[8] Parker, F., Martinez, D. A., Scheulen, J., &
Ghobadi, K. (2024). An interactive decision-
support dashboard for optimal hospital capacity
management. arXiv.
https://arxiv.org/abs/2403.15634

[9] Parker, R., Singh, M., & Taylor, J. (2024). Real-
time dashboards for hospital  capacity
management during the COVID-19 pandemic.
Health Informatics Journal, 30(1), 1-15.
https://doi.org/10.1177/1460458223123456

[10] Posmetro Padang. (2022). Lonjakan kasus HIV
tahun 2022. Retrieved from
https://www.posmetropadang.co.id

[11] Pratiwi, E. D. (2023). Use of ARIMA for
forecasting HIV cases in individuals aged 15-49
years by gender. HIGEIA (Journal of Public

227 | ref-Indonesia.org



https://doi.org/10.35316/alifmatika.2019.v1i1.74-82
https://doi.org/10.35316/alifmatika.2019.v1i1.74-82
https://doi.org/10.1080/19371918.2020.1851332
https://www.padangkita.com/
https://arxiv.org/abs/2403.15634
https://doi.org/10.1177/1460458223123456
https://www.posmetropadang.co.id/

Health Research and Development), 7(Sup), 1—
10.
https://doi.org/10.15294/higeia.v7iSup.68006

[12] Pratiwi, L. (2023). Peramalan tren kasus HIV
berdasarkan jenis kelamin menggunakan model
ARIMA di Kota Yogyakarta. Jurnal Statistika dan
Kesehatan, 7(2), 98-105.

[13] Sakato. (2024). Kasus HIV di Kota Padang tahun
2024. Retrieved from https://www.sakato.co.id

[14] Sumbardaily. (2023). Update kasus HIV/AIDS di
Padang  tahun  2023. Retrieved from
https://www.sumbardaily.com

[15] Wiyanti, R. (2023). Peramalan kasus baru
HIV/AIDS di Indonesia menggunakan metode
State Space. Jurnal Epidemologi Indonesia,
11(3), 212-219.

[16] Wiyanti, W. (2023). Implementation of the state
space method for forecasting the number of
patients with HIV/AIDS infectious diseases.
Unnes Journal of Mathematics, 12(1), 8-13.
https://doi.org/10.15294/ujm.v12i1.67789

228 | ref-Indonesia.org


https://doi.org/10.15294/higeia.v7iSup.68006
https://www.sakato.co.id/
https://www.sumbardaily.com/
https://doi.org/10.15294/ujm.v12i1.67789

