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ABSTRACT

Hospitals play a vital role in a nation’s healthcare system. As the custodian of primary
healthcare providers, hospitals strive to provide continuous and comprehensive care to
patients. The increase of patients annually sparked the requirement for the hospitals to
reasonably plan and project their resources especially treatment beds with the goal to meet the
uprising patient’s demand. A similar predicament is also encountered by one of the busiest
public hospitals in Selangor, Malaysia. The spike in patients’ demand has reflected in the
hospital’s struggle in embracing the rapid changes while providing the best quality health care.
Therefore, this study focuses on the hospital’s inpatient department which requires accurate
resource planning and precise allocation of treatment beds. Hence, the system dynamics
simulation modelling is developed to enable the prediction of the number of inpatient
admission and the total number of treatment beds required to meet the demand at the hospital
for a period of ten years. The study’s findings revealed an increase in inpatient admission and
roughly one bed is required to be added approximately every two years in pursuance to meet
the demand. Conclusively, the surge in the inpatient’s admission will parallelly increase the
use of treatment beds by the patients. The results formulated by this study will enable the
hospital management’s decision making in terms of managing, planning and predicting of
resources within their allocated budget while ensuring the betterment of service quality and
enhancing the performance of the inpatient department.
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ABSTRAK

Hospital memainkan peranan penting dalam sistem perkhidmatan kesihatan bagi sesebuah
negara. Hospital adalah sebuah institusi yang memberikan penjagaan kesihatan yang
berterusan dan menyeluruh kepada pesakit. Peningkatan permintaan pesakit saban tahun
memerlukan kepada usaha yang berterusan dalam menyediakan perkhidmatan kesihatan yang
terbaik dan berkualiti. Hospital perlu merancang dan menyediakan keperluan sumber
terutamanya Katil rawatan yang diperlukan bagi memenuhi permintaan pesakit. Kajian ini
yang memfokuskan kepada jabatan pesakit dalam bagi salah sebuah hospital yang terletak di
Selangor, Malaysia yang memerlukan perancangan dan peruntukan sumber yang tepat.
Pemodelan simulasi Sistem Dinamik telah dibangunkan untuk membolehkan peramalan
kemasukan pesakit dan bilangan Kkatil yang diperlukan untuk memenuhi permintaan pada masa
hadapan di jabatan pesakit dalam bagi tempoh sepuluh tahun. Penemuan kajian menunjukkan
berlakunya peningkatan jumlah pesakit dan sebuah katil diramalkan perlu ditambah bagi
setiap dua tahun dalam memenuhi permintaan peningkatan pesakit. Secara konklusif,
peningkatan jumlah pesakit di jabatan pesakit dalam hospital akan meningkatkan penggunaan
katil rawatan yang disediakan. Justeru, hasil kajian ini diharapkan dapat membantu pihak
pengurusan hospital dalam membuat keputusan untuk mengurus, merancang dan meramalkan
jumlah katil rawatan yang diperlukan berdasarkan bajet yang diperuntukkan dalam
meningkatkan kualiti perkhidmatan dan prestasi operasi di jabatan pesakit dalam.



Nazhatul Sahima, Suriana, Nor Maslina, Nurhasnielaily & Nursyaziela

Kata kunci: peramalan; keperluan katil; jabatan pesakit dalam; simulasi sistem dinamik

References

Ahmad N. 2014. A hybrid simulation approach for emergency department capacity planning. PhD Thesis.
Universiti Sains Malaysia.

Ahmad N., Ghani N.A., Kamil A.A. & Tahar R.M. 2012. Emergency department problems: A call for hybrid
simulation. Proceedings of the World Congress on Engineering 2012. Vol IIl.

Alasad R., Motawa I. & Ogunlana S. 2012. A system dynamic-based method for demand forecasting in
infrastructure projects — A case of PPP projects. Proceeding of 28th Annual ARCOM Conference, pp. 327-
336.

Aminuddin W.M. & Ismail W.R. 2021. Improving emergency department overcrowding in Malaysia government
hospital. Journal of Quality Measurement and Analysis 17(1): 19-39.

Brailsford S.C., Eldabi T., Kunc M., Mustafee N. & Osorio A.F. 2019. Hybrid simulation modelling in operational
research: A state-of-the-art review. European Journal of Operational Research 278(3): 721-737.

Brennan J.J., Chan T.C., Hsia R.Y., Vike G.M., Killeen J.P. & Castillo E.M. 2014. Predicting frequent use of
emergency department resources. An International Journal of Annals of Emergency Medicine 64: S118-S119.

Calegari R., Fogliatto F.S., Lucini F.R., Neyeloff J., Kuchenbecker R.S. & Schaan B.D. 2016. Forecasting daily
volume and acuity of patients in the emergency department. Computational and Mathematical Methods in
Medicine 2016: 3863268.

Darabi N. & Hosseinichimeh N. 2020. System dynamics modeling in health and medicine: A systematic literature
review. System Dynamics Review 36(1): 29-73.

Devaraj J. 2019. Four reasons why Malaysia’s healthcare system is ailing. https://m.aliran.com/aliran-csi/four-
reasons-why-malaysias-healthcare-system-is-ailing/#:~:text=Overcrowded (27 May 2021).

Hassan F.A. & Minato N. 2017. A system dynamics analysis of Malaysian healthcare resources. International
Journal of Japan Association for Management Systems 9(1): 61-69.

Hinfoways. 2016. Understanding the healthcare terms: What is an inpatient department (IPD) or ward.
https://www.hinfoways.com/blog/availing-healthcare/what-is-an-inpatient-department-ipd-or-ward (20 Jan
2021).

Hospital Tengku Ampuan Rahimah Klang. 2017. Total inpatient admission in HTAR.
https://htar.moh.gov.my/statistik/626-total-inpatient-admissions-in (16 September 2021).

Kelton W.D., Sadowski R.P. & Zupick N.B. 2014. Simulation with Arena. 6th ed. Singapore: McGraw-Hill
Education.

Kuljis J., Paul R.J. & Stergioulas L.K. 2007. Can health care benefit from modelling and simulation methods in the
same way as business and manufacturing. Proceedings of the 2007 Winter Simulation Conference, pp. 1449-
1453.

Lee C., Tai W. & Ng K.K. 2020. System dynamic modelling of patient flow and transferral problem in a mixed
public-private healthcare system: A case study of Hong Kong SAR. Journal of System Science and System
Engineering 29: 590-608.

Ministry of Health Malaysia. 2019. Health facts 2019. http://www.jknselangor.moh.gov.my (25 May 2021).

National Health and Morbidity Survey (NHSM). 2020. Non-communicable diseases, healthcare demand, and
health literacy. http://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet NHMS_2019 -
English.pdf (27 May 2021).

OECD. 2019. Average length of stay in hospitals, in health at a glance 2019: OECD indicators.
https://doi.org/10.1787/4dd50c09-en (28 May 2021)

Peconic Bay Medical Center. 2017. The difference between inpatient and outpatient care.
https://www.pbmchealth.org/news-events/blog/difference-between-inpatient-and-outpatient -care (23
November 2020).

Rashwan W., Abo-Hamad W. & Arisha A. 2015. A system dynamics view of the acute bed blockage problem in
the Irish healthcare system. European Operation Research 247: 276-293.

Sapiri H., Zulkepli J., Ahmad N., Abidin N.Z. & Hawari N.N. 2017. Introduction to System Dynamics Modelling
and Vensim Software. UPM Press.

Srikanth K. & Arivazhagan D. 2017. An efficient patient inflow prediction model for hospital resource
management. Indonesian Journal of Electrical Engineering and Computer Science 7(3): 809-817.

Sterman J. 2000. Business Dynamics: System Thinking and Modelling for a Complex World. Boston, USA:
McGraw-Hill.

Wu J., Shaun J.G., Huiping X. & John T.F. 2016. A practical method for predicting frequent use of emergency
department care using routinely available electronic registration data. BMC Emergency Medicine 16(12): 1-9.


https://m.aliran.com/aliran-csi/four-reasons-why-malaysias-healthcare-system-is-ailing/#:~:text=Overcrowded
https://m.aliran.com/aliran-csi/four-reasons-why-malaysias-healthcare-system-is-ailing/#:~:text=Overcrowded
https://www.hinfoways.com/blog/availing-healthcare/what-is-an-inpatient-department-ipd-or-ward%20(20
https://htar.moh.gov.my/statistik/626-total-inpatient-admissions-in%20(16
http://www.jknselangor.moh.gov.my/
http://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet_NHMS_2019_-English.pdf
http://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet_NHMS_2019_-English.pdf
https://doi.org/10.1787/4dd50c09-en%20(28
https://www.pbmchealth.org/news-events/blog/difference-between-inpatient-and-outpatient%20-care%20(23

Prediction of Patient Admissions and Bed Requirement in Inpatient Department

Yusoff N.S.M., Liong, C.Y., Ismail W.R., Noh A.Y.M. & Ahmad N. 2018. A system dynamics model for
predicting present and future demands in emergency department’s green zone. Indian Journal of Public
Health Research & Development 9(11): 1566-1572.

Yusoff N.S.M., Liong C.Y., Noh A.Y.M., Ismail W.R. & Ahmad N. 2019. Model sistem dinamik untuk
meramalkan bilangan pesakit dan keperluan sumber tenaga di zon kuning jabatan kecemasan. Sains
Malaysiana 48(4): 909-920.

Science and Mathematics Programme

Faculty of Computer and Mathematical Sciences

Universiti Teknologi MARA Kelantan

Bukit llmu 18500, Machang

Kelantan DN, MALAYSIA

E-mail: nazha237@uitm.edu.my*, suria588@uitm.edu.my, maslinamas99@gmail.com,
hasnielailyhaidi8@gmail.com, ilasyaziela98@gmail.com

Received: 28 January 2022
Accepted: 22 April 2022

*Corresponding author


mailto:hasnielailyhaidi8@gmail.com

