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 Tuberculosis is an infectious disease caused by the Mycobacterium 
tuberculosis germ, which is easily transmitted through the air 
when an infected patient coughs, sneezes, or talks. Indonesia is one 
of the countries with a high burden of tuberculosis. The number of 
tuberculosis cases reported in Bantul Regency in 2022 was 732 
cases. The objective of this study is to determine the 
epidemiological picture of tuberculosis in PKU Muhammadiyah 
Bantul Hospital in 2023. The research method of this study was an 
observational method with cross-sectional studies. The number of 
tuberculosis cases at PKU Muhammadiyah Bantul Hospital 
between 2021 and 2023 exhibited fluctuations. In terms of gender, 
males accounted for the majority of cases, comprising 54% of the 
total. The highest number of tuberculosis patients fell within the 
age group of 55-64 years, constituting 86% of all patients. 
Pulmonary tuberculosis was the most prevalent form, accounting 
for 72% of cases. Additionally, 17% of tuberculosis patients had 
diabetes mellitus, while 2% were confirmed to be HIV positive.  
The study concluded that the majority of patients at PKU 
Muhammadiyah Bantul Hospital were male, aged between 55-64 
years. Most patients resided in Bantul and had pulmonary 
tuberculosis. The thoracic examination results were mostly 
positive. Additionally, there were fewer patients with diabetes 
mellitus and fewer cases of tuberculosis in patients who were HIV-
positive. 

 
This is an open access article under the CC–BY-SA license. 
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INTRODUCTION  

Tuberculosis remains a significant public health issue in both Indonesia and globally1. 

Tuberculosis is an infectious disease caused by the Mycobacterium tuberculosis bacteria. It is a 
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major cause of mortality worldwide, ranking among the top 10 leading causes of death. Individuals 

with tuberculosis can transmit the disease through the air when they cough or sneeze, releasing 

bacteria in the form of splashes 2,3 . 

Various studies have revealed that many factors influence the incidence of tuberculosis 

disease4. Factors that cause tuberculosis include a history of previous tuberculosis5, age6, gender7 

(in this case men are more at risk), socioeconomics8, and environment 9 (consisting of physical 

and non-physical environments). The findings of this study present convincing evidence that a 

polluted household environment amplifies the susceptibility to Tuberculosis in India10. Promoting 

a clean environment is crucial for eliminating TB, which remains a major contributor to mortality 

rates in India. The study identified environmental risk factors associated with tuberculosis (TB), 

including indoor smoke exposure, the type of cooking fuel used, the presence of a separate kitchen 

space, the materials used for the floor, walls, and roof, the number of individuals sleeping in a 

room, the sharing of toilets with other homes, and the absence of access to safe drinking water10. 

Additional risk factors encompass the state of the body's immune system and the practice 

of smoking11. Smoking has a significant impact on various organ systems, but it causes the most 

severe damage to the lungs. Smoking causes harm to the lungs and weakens the body's immune 

system, increasing the vulnerability of smokers to tuberculosis infection12. Smoking may also lead 

to secondary consequences such as mechanical disruption of cilia function and hormonal changes 

11,12. Thus, all of these characteristics can contribute to an individual's heightened vulnerability to 

developing a TB infection. 

Indonesia is one of the countries with the highest burden of tuberculosis among 8 other 

countries, namely India (27%), China (9%), Indonesia (8%), the Philippines (6%), Pakistan (5%), 

Nigeria (4%), Bangladesh (4%), and South Africa (3%)13. The prevalence of tuberculosis in 

Indonesia stands at 4.0% with Banten and Papua provinces topping the list with a prevalence of 

8.0%, followed by West Java province with a prevalence of 5.0%, followed by Aceh, South Sumatra, 

DKI Jakarta, North Kalimantan, and West Papua provinces. The provinces of Bali and Bangka 

Belitung have the lowest prevalence in Indonesia at 1.0%, followed by the provinces of Yogyakarta 

and Riau with a prevalence of 2.0%13.  

In 2022 the number of tuberculosis cases in Bantul Regency was recorded at 732 cases, 

this number decreased from 2021 when there were 739 tuberculosis cases. This number has 

increased compared to 2020, when there were 691 cases of tuberculosis in Bantul Regency. Based 

on gender, the number of male cases of tuberculosis in Bantul Regency is higher than female 

cases14. 

PKU Muhammadiyah Bantul Hospital is a private hospital located in the city of Bantul. The 

services provided in this hospital are quite complete so it has become a referral hospital for many 
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health facilities in Bantul Regency. The study aimed to determine the epidemiological picture of 

tuberculosis in PKU Muhammadiyah Bantul Hospital in 2021-2023. 

 

METHODS  

This research is an observational study with a cross-sectional research design. The study's 

population consisted of all tuberculosis patients from all categories who received treatment at 

PKU Muhammadiyah Bantul Hospital between 2021 and 2023. The entire sample was utilized as 

the sampling approach. The study's sample consisted of 273 outpatient TB patients who met the 

inclusion and exclusion criteria, using medical data from the years 2021-2023. The study's sample 

was selected based on the inclusion criteria of having complete medical records, being newly 

diagnosed with tuberculosis at PKU Muhammadiyah Bantul Hospital between 2021 and 2023, and 

being older than 18 years old. The study's sample was selected based on the exclusion criteria of 

deceased patients. 

The data analysis approach used in this study is univariate analysis, which examines the 

features of each research variable by generating a frequency and percentage distribution. After 

processing all the data, a frequency distribution table is generated, displaying the data in the form 

of percentages. 

 

RESULTS  

The characteristics of tuberculosis patients at PKU Muhammadiyah Bantul Hospital in 

2021-2023 are presented in the form of diagrams. Variables related to the characteristics of 

tuberculosis patients are related to the number of tuberculosis patients, patient gender, age group, 

patient residence, anatomical location of the disease, thoracic photo examination, history of 

diabetes mellitus, and HIV history. 

 
Figure 1. Trend of Tuberculosis Cases at PKU Muhammadiyah Bantul Hospital in 2021-2023 

Januar
y

Februa
ry

March April May June July August
Septe
mber

Octobe
r

Novem
ber

Decem
ber

2021 6 5 3 4 2 7 5 2 7 2 8 13

2022 10 5 11 11 9 6 6 14 9 11 5 8

2023 9 5 5 9 11 6 10 10 9 12 11 6

0
2
4
6
8

10
12
14
16

2021 2022 2023



 ADMJ Vol 5. No.1 May 2024 p. 103-116          

106                                                                                                                                                 E-ISSN 2774-3837 

 

Figure 1 shows that the number of tuberculosis patients in PKU Muhammadiyah Bantul 

Hospital from 2021 to 2023 was the highest in 2022 with 105 cases, compared to 2021 where 

there were 64 cases, and in 2023 there were 103 tuberculosis cases in PKU Muhammadiyah Bantul 

Hospital. 

 

Figure 2. The proportion of tuberculosis cases based on gender at PKU Muhammadiyah Bantul Hospital 2021-
2023 

 

According to Figure 2, the cumulative data from 2021 to 2023 at PKU Muhammadiyah 

Bantul Hospital shows that tuberculosis is more prevalent in men. Specifically, there were 146 

cases, accounting for 54% of the total, compared to 126 cases in women, which accounted for 46%. 

 

Figure 3. Frequency distribution of tuberculosis based on age classification at PKU Muhammadiyah Bantul 
Hospital in 2021-2023. 

 

Figure 3 shows that in PKU Muhammadiyah Bantul Hospital in 2021-2023, cumulatively, 

tuberculosis was more prevalent in the 55-64 age group, with a total of 59 cases, whereas Figure 

4 shows that 86% of tuberculosis patients in PKU Muhammadiyah Bantul Hospital in 2021-2023 

come from or reside in Bantul Regency. 
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Figure 4. The proportion of tuberculosis cases based on place of residence at PKU Muhammadiyah Bantul 
Hospital in 2021-2023. 

 

 

Figure 5. The proportion of tuberculosis cases based on the anatomical location of the disease at PKU 
Muhammadiyah Bantul Hospital in 2021-2023. 
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Figure 6. The proportion of tuberculosis cases based on the results of thorax photo at PKU Muhammadiyah 
Bantul Hospital in 2021-2023. 

 

 

Figure 7. Proportion of tuberculosis cases based on history of diabetes mellitus at PKU Muhammadiyah 
Bantul Hospital in 2021-2023. 
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Figure 7 shows that 17% of tuberculosis patients at PKU Muhammadiyah Bantul Hospital 

in 2021-2023 had a history of diabetes mellitus, while 36% of tuberculosis patients did not have 

a history of diabetes mellitus. Figure 8 shows that tuberculosis patients at PKU Muhammadiyah 

Bantul Hospital in 2021-2023 are 2% HIV positive, while 19% are HIV negative and 79% are 

unknown. 

 

DISCUSSION  

Trend in the incidence of tuberculosis cases at PKU Muhammadiyah Bantul Hospital in 

2021-2023 

Based on the results of the analysis, it is known that the incidence of tuberculosis cases at PKU 

Muhammadiyah Bantul Hospital in 2021-2023 fluctuated every year, and cumulatively the 

incidence of tuberculosis cases occurred more in 2022, reaching 105 cases. Then in 2023, the 

incidence of tuberculosis decreased by two numbers to 103 cases, but this figure is still relatively 

high compared to the tuberculosis cases in 2021 which were only found in 64 cases.  

Bantul Regency Health Office (2023) stated that until November 2023 there were 1144 cases 

of tuberculosis found. This number is still 58.67% of the predicted 1950 tuberculosis cases in 2023 

in Bantul Regency. In 2022 the number of tuberculosis cases recorded in Bantul regency was 732 

cases. This number has decreased compared to 2021, when there were 739 cases14. 

The incidence of tuberculosis can be influenced by several factors. The first factor that can 

cause the incidence of tuberculosis is age because the highest incidence of tuberculosis disease 

occurs in adulthood, it is estimated that 75% of tuberculosis patients in Indonesia are in the 

productive age group. The second factor is gender, with tuberculosis affecting more males than 

females. The third factor is smoking, which can cause a decrease in the body's immune system, 

making the body vulnerable to disease. The fourth factor is environmental factors, Mycobacterium 

tuberculosis germs can live in dark buildings and do not get sunlight15. 

The number of tuberculosis patients in 2021 is quite low compared to 2022 and 2023, 

probably due to the Covid-19 epidemic. This is consistent with several previous studies indicating 

that people with tuberculosis may be misdiagnosed as having COVID-1916.  Furthermore, there is 

a possibility of an interaction between the two diseases, which could increase the mortality risk 

for TB patients who get COVID-19. There was a potential reduction in reported TB mortality due 

to the misclassification of certain patients who died from COVID-19 rather than TB, as numerous 

highly TB-infected patients died from COVID-1917. A study from China found similar results as 

well, that both TB incidence and mortality decreased immediately at the start of the COVID-19 

pandemic18.  
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The proportion of tuberculosis cases based on gender at PKU Muhammadiyah Bantul 

Hospital in 2021-2023. 

The results of the analysis showed that the incidence of tuberculosis was more prevalent in 

the male group, with 146 cases, 54% of the total tuberculosis cases found in PKU Muhammadiyah 

Bantul Hospital from 2021 to 2023. During 1995-2022, the highest proportion of tuberculosis 

patients in Indonesia by gender was male with a range between 51.3%-59.6% compared to 

females with a range of 40.4%-48.7%. In 2022, the proportion of male tuberculosis patients 

reached 57.8%, higher than the proportion of female tuberculosis patients at 42.2%19. 

Tuberculosis disease tends to be more prevalent among men than women3. Men are more 

susceptible to tuberculosis because men have heavy workloads and unhealthy lifestyles such as 

smoking20. The impact of lifestyle behaviors in the spread of Mycobacterium TB infection is 

believed to be influenced by differences between men and women21. Nevertheless, Rhines stated 

in his research that there is a clear likelihood of an epidemiological sex bias in TB21. Whether the 

presence of a sex bias is caused by biological reasons, cultural factors, or a combination of both, it 

would have significant consequences in a contemporary demographic setting21. Although studies 

indicate that there are likely many undiagnosed instances of tuberculosis (TB) among women in 

impoverished countries, the existence of undetected TB among women does not necessarily prove 

that men and women have an equal susceptibility to TB21. This suggests that epidemiological 

models should consider the differences in TB prevalence and transmission based on sex21. 

 

Frequency distribution of tuberculosis by age group at PKU Muhammadiyah Bantul 

Hospital in 2021-2023. 

The analysis reveals that the prevalence of tuberculosis at PKU Muhammadiyah Bantul 

Hospital from 2021 to 2023 is highest in the age range of 55-64, with a total of 59 cases. The year 

with the highest number of instances was 2023, with 28 cases each in the age ranges of 55-65 and 

≥65. Tuberculosis is a disease that can affect all age groups 6. Older age groups are more 

susceptible to tuberculosis because at that age, the body's organs have decreased function, 

resulting in a weakened ability to fight germs, so Mycobacterium tuberculosis will easily enter the 

body5. In the productive age period of 15-59 years, a person has 5-6 times the susceptibility to 

suffer from tuberculosis, this is because in the productive age group, a person will tend to carry 

out higher activities, and the possibility of being exposed to Mycobacterium tuberculosis germs is 

also higher22.  

The aged population is more vulnerable to tuberculosis (TB) illnesses and mortality due to 

several variables, including waning immunity, underlying disorders known as co-morbidities, and 

sensitivity to severe medication effects 1. Positive TB treatment outcomes and diagnosis are 

difficult to achieve in older people. For example, elderly people tend to have fewer classic TB 
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symptoms (such as cough, fever, night sweats, and weight loss), or TB lung lesions are commonly 

misdiagnosed as pneumonia. The difficulties in diagnosing and treating tuberculosis (TB) in the 

elderly have led researchers to suggest that (1) mechanisms to lower inflammation levels at the 

right time to prevent TB progression should be the focus of attention, and (2) strategies to prevent 

adverse drug effects should be the focus of attention to ensure successful TB treatment outcomes 

in this vulnerable and compromised population1. 

 

The proportion of tuberculosis cases based on place of residence in PKU Muhammadiyah 

Bantul Hospital in 2021-2023. 

The analysis reveals that 86% of tuberculosis cases at PKU Muhammadiyah Bantul Hospital 

from 2021 to 2023 are concentrated in Bantul Regency. This can be attributed to the hospital's 

geographical location within Bantul Regency, which facilitates easier access for residents seeking 

treatment and is closer to their residential addresses. 

The primary factor contributing to the persistently high tuberculosis (TB) rate in Bantul is the 

presence of social stigma23. Environmental factors, such as the stigma surrounding tuberculosis 

sufferers, can influence medication adherence in patients23,24. Tuberculosis patients often face 

social stigma due to the ease and speed of disease transmission. This environmental stigma leads 

to self-stigma among tuberculosis sufferers, resulting in a lack of confidence, shame, fear, and 

stress in their surroundings23,24. Consequently, they may avoid social interactions, which can 

negatively impact their treatment process23. 

 

The proportion of tuberculosis cases based on the anatomical location of the disease at PKU 

Muhammadiyah Bantul Hospital in 2021-2023. 

The analysis reveals that the prevalence of tuberculosis patients at PKU Muhammadiyah 

Bantul Hospital from 2021 to 2023 is higher in individuals with pulmonary tuberculosis, 

accounting for 72% of cases, as opposed to extra-pulmonary tuberculosis, which accounts for 28% 

of cases. In Indonesia, there is a significant prevalence of extrapulmonary tuberculosis in addition 

to the rising incidence of pulmonary tuberculosis. In 2014, there were 324,539 cases of pulmonary 

tuberculosis, which climbed to 511,873 cases in 201813. According to WHO in 20181 there were 

15% of the 7 million extra-pulmonary tuberculosis cases reported in 2018 in the West Pacific and 

East Mediterranean regions.  

Pulmonary tuberculosis is a case of tuberculosis involving the lung or tracheobronchial 

parenchyma, while extra-pulmonary tuberculosis is a case of tuberculosis involving organs 

outside the lung parenchyma such as the pleura, lymph nodes, abdomen, genitourinary tract, skin, 

joints and bones, and brain membranes. Patients with both pulmonary and extra-pulmonary 
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tuberculosis should be classified as pulmonary tuberculosis cases25. Pulmonary tuberculosis cases 

are more common, this is because the Mycobacterium tuberculosis germ is aerobic where the 

germ prefers oxygen-rich tissues26. 

 

The proportion of tuberculosis cases based on the results of thoracic photo examination at 

PKU Muhammadiyah Bantul Hospital in 2021-2023. 

Chest X-ray (CXR) is one of the screening efforts used in finding tuberculosis cases, screening 

with thoracic photo examination can be done both actively and passively27. The analysis showed 

that the proportion of TB cases based on CXR at PKU Muhammadiyah Bantul Hospital in 2021-

2023 was 68% positive for tuberculosis. Historically, one of the main methods for identifying TB, 

particularly pulmonary TB, has been CXR. With its high sensitivity for pulmonary TB, CXR is a 

useful diagnostic tool for patients to rule out TB, particularly when the X-ray is interpreted to look 

for any abnormalities that would be suggestive of TB. Nevertheless, CXR has low specificity; while 

certain abnormalities on the scan are highly specific to pulmonary tuberculosis (e.g., cavities), 

many other lung pathologies also exhibit CXR abnormalities that are consistent with pulmonary 

tuberculosis and, thus, may be indicative of other pathologies in addition to TB28.  

Furthermore, there exist notable differences in the interpretation of CXRs across and among 

observers. Both overdiagnosis and underdiagnosis result from basing tuberculosis diagnosis 

solely on CXR. A TB diagnosis should always be rigorously supported by bacteriological 

confirmation (sputum-smear microscopy, culture, or molecular testing)28.  

Latent tuberculosis cannot be detected by CXR, although active TB can usually be found by 

CXR. To confirm the diagnosis, a sputum test is required in both situations. If the CXR result shows 

positive TB but the TCM or BTA result is negative, it is diagnosed as clinical pulmonary TB29. Both 

latent and active tuberculosis can be treated, although the approaches taken are slightly various. 

The goal of treating latent TB is to stop it from becoming active. Typically, this is done by taking 

one medication for a few months at a time30,31. When treating active tuberculosis, treatment is 

typically more rigorous, involving the use of several medications (usually four in total), and taking 

longer32. 

 

The proportion of tuberculosis cases based on history of diabetes mellitus at PKU 

Muhammadiyah Bantul Hospital in 2021-2023 

The results of the analysis showed that the proportion of tuberculosis cases based on a history 

of diabetes mellitus at PKU Muhammadiyah Bantul Hospital in 2021-2023 was 17% with a history 

of diabetes mellitus, while 36% did not have a history of diabetes mellitus and 47% were 

unknown. Individuals diagnosed with diabetes mellitus (DM) are three times more likely to get 

tuberculosis (TB) and there is a notable connection between DM and TB, indicating that DM not 
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only influences the risk of TB but also impacts the way TB is presented, the response to therapy, 

and the final prognosis33.  Diabetes mellitus is a risk factor for the development of tuberculosis. 

This is because individuals with diabetes mellitus experience a weakened immunological 

response, leading to decreased body resistance. The immune system's impact on susceptibility to 

tuberculosis disease is significant, as the disease tends to manifest when the immune system is 

weakened5. Exposure to unhealthy lifestyles, decreased immune status and uncontrolled 

hyperglycemia contribute to the incidence of tuberculosis-diabetes mellitus34. 

The high incidence of diabetes mellitus will affect the incidence of tuberculosis. Diabetes 

mellitus is associated with decreased cellular immunity. Patients with diabetes mellitus have 

fewer T lymphocytes and decreased neutrophils. Reduced levels of T-helper 1 (Th 1) cytokine 

response, TNF alpha production, and IL-1 beta and IL-6 production are also seen in people with 

diabetes mellitus with tuberculosis compared to people without diabetes mellitus. Th 1 cytokines 

are very important in the control and inhibition of Mycobacterium tuberculosis germs. The 

decreased number and function of T lymphocytes are responsible for the susceptibility of people 

with diabetes mellitus to tuberculosis4,5,34. Macrophage function is also impaired in individuals 

with diabetes mellitus. The combination of these dysfunction processes contributes to the 

increased risk of tuberculosis in people with diabetes mellitus35. 

 

The proportion of tuberculosis cases based on HIV history at PKU Muhammadiyah Bantul 

Hospital in 2021-2023 

Based on the results of the analysis, the proportion of tuberculosis cases based on HIV status 

at PKU RS Muhammadiyah Bantul in 2021-2023 was 2% of tuberculosis patients confirmed as HIV 

positive, while 19% were HIV negative. There were 79% of patients with unknown HIV history, 

this could occur because HIV testing was not carried out on these patients. The trend of HIV-

positive tuberculosis patients in Indonesia from 2017 to 2022 is increasing, due to several factors 

such as the establishment of a policy requiring tuberculosis patients to undergo HIV testing and 

increasing access to HIV testing in healthcare facilities and in the community. In 2017, the rate of 

TB patients knowing their HIV status was 17% and in 2022 it was 56%19. 

HIV weakens the body's immune system, so if a person has HIV and latent tuberculosis, it is 

possible to develop active tuberculosis. Latent tuberculosis is more likely to develop into active 

tuberculosis in people with HIV36,37. The prevalence of tuberculosis in HIV-positive patients is 

often 29-37 times higher than that of HIV-negative tuberculosis cases38. Early detection of 

tuberculosis in HIV patients and early detection of HIV in tuberculosis patients need to be carried 

out and given immediate treatment according to appropriate management39. 
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CONCLUSION  

According to the research conducted at PKU Muhammadiyah Bantul Hospital on the 

epidemiological status of tuberculosis from 2021 to 2023, it can be inferred that the number of 

tuberculosis cases at the hospital varies annually. Men have a higher tuberculosis infection rate of 

54%, whereas women have a lower rate of 46%. The age group most impacted by tuberculosis 

cases is individuals between the ages of 55 and 64. In total, there were 59 cases reported between 

the years 2021 and 2023. A total of 86% of tuberculosis patients treated at PKU Muhammadiyah 

Bantul Hospital were residents of Bantul Regency. 

According to the anatomical location classification, pulmonary tuberculosis had a higher 

prevalence at PKU Muhammadiyah Bantul Hospital from 2021 to 2023, accounting for 72% of 

cases. In contrast, extrapulmonary tuberculosis was less common, with only 28% of patients 

affected. Based on the DM data, 17% of patients were diagnosed with tuberculosis in addition to 

DM, whereas 36% did not have DM, and the remaining 47% had an indeterminate DM status. 

Based on the HIV records, 2% of patients were identified as HIV positive, 19% were identified as 

HIV negative, and the HIV status of 79% of patients was undetermined. 
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