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ABSTRACT - Tuberculosis (TB) is a substantial infectious disease in Malaysia, contributing significantly to morbidity and

mortality rates. The lack of awareness regarding the signs and symptoms of TB is one of the causes of the late diagnosis of TB in

the population. In Malaysia, the level of awareness about TB is still low. The purpose of the study is to analyses the dynamics of

TB transmission using SIR Model and analyze the pattern of TB cases in Malaysia. Ministry of Health Malaysia data on TB cases

and fatalities from 2003 to 2021, with a focus on the states of Selangor and Sabah, were collected. The results demonstrated that

the number of susceptible individuals in Malaysia decreased swiftly, reaching a threshold of 10,000 in 160 days. The peak

infection period lasted between 90 and 120 days, then gradually decreased. Throughout 2021, there was a constant increase in the

number of recovered individuals. In Selangor and Sabah, similar patterns were observed. These results emphasize the significance

of prompt interventions to reduce the number of susceptible individuals and control the spread of tuberculosis. Future research

should be considered to include an exposed (E) group in the model, knowing the SEIR model. Overall, this study contributes to a

better comprehension of the dynamics of TB in Malaysia.
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1. INTRODUCTION

Tuberculosis (TB) poses a danger to global public health and is one of the world's major infectious causes of death.

According to World Health Organization (WHO), TB is one of the top 10 causes of death worldwide, accounting for

the deaths of over 1.4 million people annually. In Malaysia, TB is the main cause of death from a single infectious

illness (mortality rates ranging from 4.8 to 6.2 cases per 100,000 people); from 2012 to 2016, TB ranked above

HIV/AIDS, dengue fever, and malaria. The lack of awareness regarding the signs and symptoms of tuberculosis is one

of the causes of the late diagnosis of TB in the population. In Malaysia, the level of awareness about TB is still low.

Even though the Malaysia Ministry of Health has organized awareness programmers such as World TB Day, which

is on 24 March every year, Malaysian still lack awareness about this disease (Mokhtar et al., n.d.).

2. METHODOLOGY

The data was obtained from the original sources, which were from the website of the Ministry of Health of Malaysia.

The yearly data was collected from 2003 to 2020. The SIR model with demography, with only takes into consideration

the death rate and the birth rate during the trial time. (Widyaningsih et al. 2018) say that the birth rate and death rate

must be the same for the population size to stay the same over time The number of susceptible groups, is raised by the

birth rate while it is diminished by the mortality rate and the number of infected individuals who have had intimate

contact with the patients. Following that, the disease's transmission rate may increase the number of affected persons,

but the disease's mortality rate and recovery rate may drop. Finally, the recovery rate increases the number of recovered

people while decreasing the death rates.

3. RESULTSAND DISCUSSION

Based on the SIR model with demography, the number of vulnerable persons in Malaysia rapidly reduced, reaching

10,000 within 160 days. The number of those infected rose between 90 and 120 days, showing the peak infection

period for tuberculosis. Throughout 2021, the number of recovered persons increased steadily. A similar pattern was

discovered in Malaysia when using the SIR model without demography. The number of vulnerable people peaked

early and subsequently declined, reaching 10,000 within 160 days. The number of sick people peaked between 90 and

120 days, then declined gradually. The number of recovered persons climbed gradually and peaked towards the end

of 2021.
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The same patterns were seen with both models in the particular examples of Sabah and Selangor. Within 240 to 260

days, the number of vulnerable people had fallen to 10,000. The number of sick people peaked between 180 and 260

days and then steadily fell. Throughout 2021, the number of people who have been rehabilitated increased.

4. NOVELTYOFRESEARCH

This research aims to enhance tuberculosis (TB) control in Malaysia by integrating social network analysis (SNA)

with the classical SIR (Susceptible-Infectious-Recovered) model. Using Ministry of Health Malaysia data from 2003

to 2021, the study focuses on Selangor and Sabah states. Social networks will be constructed based on contact patterns

and demographic information of TB patients. Network analysis techniques will identify influential individuals and

communities within the TB transmission network. The SIR model, incorporating network information, will simulate

TB spread and evaluate intervention strategies. Integrating social networks into the SIR model provides a realistic

representation of TB transmission dynamics, capturing the interplay between epidemiological factors and social

connections. This research will offer novel insights into TB transmission in Malaysia, informing targeted interventions

for policymakers and healthcare providers. By reducing susceptibility, minimizing transmission, and improving public

health outcomes, this approach contributes to evidence-based strategies for TB control.

5. CONCLUSION

In conclusion the SIR model study gives useful insights into the patterns and dynamics of tuberculosis transmission

in Malaysia, Selangor, and Sabah. These findings can help policymakers and healthcare providers devise effective

methods to lower the prevalence of tuberculosis and enhance public health outcomes.
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