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Abstract 
If health workers not treated tuberculosis (TB) patients or the treatment is not complete, it can cause 
dangerous complications and death. The study aims at analyzing the performance of pulmonary TB treatment 
in Indonesia. The ecological analysis carried out using secondary data from “Data and Information on the 
2018 Indonesia’s Health Profile”. Apart from the percentage of success in pulmonary tuberculosis treatment 
as the dependent variable, four other variables analyzed as independent variables were the completeness of 
pulmonary TB treatment, the smoking population’s rate, the ratio of public health centers per district, and the 
percentage of poor people. Data were analyzed using cross-tabulation. The results show the percentage of 
successful pulmonary TB treatment that is high tends to be lower in provinces with a low rate of pulmonary 
TB treatment completeness. Regions with inadequate completeness of pulmonary TB treatment have low 
pulmonary TB treatment success.Meanwhile, there is a tendency that a high percentage of the population 
who smokes tends to have a low rate of successful pulmonary TB treatment. Moreover, the high Public 
Health Centers’ ratio tends to be more in provinces with increased pulmonary TB treatment success. Finally, 
the low percentage of poor people tends to be more in regions with high pulmonary TB treatment success. 
The study concludes the four independent variables studied were related to the success of pulmonary TB 
treatment. 
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Background 

Tuberculosis (TB) is an infectious disease caused 
by the bacteria Mycobacterium tuberculosis, which can 
attack various organs, especially the lungs. If health 
workers not treated TBpatients, or the treatment is not 
complete, it can cause dangerous complications and 
death. TB is estimated to have existed in the world 
since 5000 years BC, but advances in the discovery and 
control of TB disease have only occurred in the last two 
centuries1.

Currently, one-third of the world’s population is 
estimated to have been infected by Mycobacterium 
Tuberculosis. In 2019, WHO estimated that the number 
of TB cases worldwide would be 10 million cases, 
consisting of 5.6 million men, 3.2 million women, and 
1.2 million children. A total of 1.4 million people died 
from TB in 2019. The incidence and death rate caused 
by TB is still very high, and it is even one of the five 
deadly diseases. Indonesia has a burden of disease with 
the second-highest number of TB cases in the world 
after India, according to the WHO2.

Based on a survey conducted by the Ministry of 
Health of the Republic of Indonesia in 2015 regarding 
the coverage of pulmonary TB case detection, the results 
showed that the range of all TB cases in Indonesia in 
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2014 was 285,254 cases. Meanwhile, the number of new 
cases of smear-positive lung TB was 176,677 cases. The 
percentage of CDR or Case Detection Rate of TB cases 
in Indonesia is 70.08%3.One of the efforts to control and 
cope with the number of TB sufferers is medication. 
The indicator used for the evaluation of treatment is the 
success rate of the program. The government calculates 
the treatment success from the cure rate and the complete 
treatment rate4.

In 2018, pulmonary TB treatment (success rate) 
was the highest in Indonesia in West Sulawesi Province, 
which was 92.37%. The success of pulmonary TB 
treatment was the lowest in West Papua Province was 
35.88%. The average success rate of pulmonary TB 
treatment in 34 areas in Indonesia in 2018 was 78.58%5.
The 2018 Indonesia Basic Health Survey report states 
that the prevalence of clinical pulmonary TB spread 
throughout Indonesia is around 1.0%. Several provinces 
recorded as having prevalence rates above the national 
figure are Aceh, Jakarta, Yogyakarta, West Sumatra, 
Riau Islands, West Nusa Tenggara, East Nusa Tenggara, 
South Sulawesi, Central Sulawesi, and eastern 
Indonesia6.

The success of pulmonary TB treatment as one of 
the national health problems is now a concern. We need 
an in-depth analysis of the causative factors to increase 
it. This study aimed to analyze the success of pulmonary 
TB treatment in Indonesia. 

Materials and Methods 

Study Design

The authors use an ecological analysis to design 
the study. Comparisons between communities, not 
individuals, rely on environmental studies. The analyzed 
data is the aggregate data at a specific community or level, 
the provincial level in this analysis. Aggregate measures, 
ecological measurements, or global measurements may 
be variables in an ecological study7,8. 

Data Source

The study carried out an analysis using secondary 
data from “Data and Information on the 2018 Indonesia’s 
Health Profile”5. The sample was 34 provinces in 
Indonesia. 

Data Analysis

The dependent variable in this study is the percentage 
of successful treatment of pulmonary tuberculosis. This 
study’s independent variables were the completeness 
of pulmonary TB treatment, the portion of the smoking 
population, the public health center’s ratio per district, 
and the poor people. All variables consist of three parts 
of the same size. The data were analyzed by univariate 
and bivariate. Besides, the bivariate analysis performs 
using cross-tabulations. The entire analysis process uses 
SPSS software. 

Results and Discussion 

Table 1 shows the variables’ descriptive statistics 
in the ecological analysis of pulmonary TB treatment 
success in Indonesia. The number of samples is 34, 
which are all provinces in Indonesia. 

Table 1. Descriptive Analysis of the Success of Pulmonary TB Treatment in Indonesia in 2018

Statistics 
Percentage of Successful 

Treatment for Pulmonary 
TB

Percentage of completeness 
of pulmonary TB treatment

Percentage of 
Population Smokes

The ratio of 
Public Health 

Center

Percentage of 
Poor Population

N 34 34 34 34 34

Mean 78.5862 10.9579 31.7771 1.5456 10.6482

Std. Deviation 11.80766 5.31742 2.86843 1.04999 5.67326

Range 56.49 24.69 10.76 6.57 23.88

Minimum 35.88 2.61 25.80 0.73 3.55

Maximum 92.37 27.30 36.56 7.30 27.43

Percentiles 33.333 78.3367 7.3267 30.7333 1.3067 7.2100

Percentiles 66.666 85.5767 13.7833 32.7600 1.4567 12.1467

Source: Data and Information on the 2018 Indonesia’s Health Profile 
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Table 1 shows a descriptive analysis of the success 
of pulmonary TB treatment in Indonesia in 2018. 
Based on Table 1, the lowest percentage of successful 
pulmonary TB treatment was in West Papua Province at 

35.88%, and the highest was in West Sulawesi Province 
at 92.37%. Meanwhile, the percentage of success in 
pulmonary TB treatment on average from 34 provinces 
was 78.58%. 

Table 2. Cross-tabulation of the Success of Pulmonary TB Treatment with Completeness of Pulmonary TB 
Treatment

Completeness of pulmonary 
TB treatment

The Success of Pulmonary TB Treatment

Low
(35.88%-78.34%)

Middle
(78.35%-85.56%)

High
(85.57%-92.37%)

N % N % N %

Low
(2.61%-7.33%)

4 36.4 7 58.3 1 9.1

Middle
(7.34%-13.79%)

2 18.2 3 25.0 6 54.5

High
(13.80%-27.30%)

5 45.5 2 16.7 4 36.4

Total 11 100 12 100 11 100

Source: Data and Information on the 2018 Indonesia’s Health Profile 

Table 2 shows the cross-tabulation between the 
success of pulmonary TB treatment and completeness 
of pulmonary TB treatment. The analysis results show 
that in provinces with a high percentage of pulmonary 
TB treatment success, as much as 9.1% are in a low 
percentage of completeness of pulmonary TB treatment. 
Table 2 shows that the rate of successful pulmonary TB 
treatment that is high tends to be lower in provinces with 
a low percentage of completeness of pulmonary TB 
treatment. Areas with the low entirety of pulmonary TB 
treatment have low pulmonary TB treatment success. 

Treatment of sensitive TB patients and RO TB 
principally consists of two stages: the initial stage 
and the advanced stage. The treatment phase must be 

undertaken regularly and correctly by TB patients to 
recover and minimize the risk of Multi-Drug Resistant 
TB (MDR) or even Extensively Drug-Resistant (XDR)1. 
The DOTS (Directly Observed Treatment Short Course) 
strategy is the direct supervision of short-term treatment 
with every tuberculosis program manager’s obligation 
to focus attention on finding sufferers by microscopic 
examination. Health worker must observe each patient in 
swallowing the drug, each drug that the patient swallows 
must be in front of a supervisor. Health workers must 
also organize patients’ treatment in a management 
system, distribution with sufficient drug supply. Each 
patient must then receive good medicine, meaning 
standard short-term treatment that has been clinically 
proven to be effective9. 
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Table 3. Cross-Tabulation of the Success of Pulmonary TB Treatment with a Smoking Population

Percentage of Population 
Smokes

The Success of Pulmonary TB Treatment

Low
(35.88%-78.34%)

Middle
(78.35%-85.56%)

High
(85.57%-92.37%)

N % N % N %

Low
(25.80%-30.74%)

1 9.1 4 33.3 6 54.5

Middle
(30.75%-32.76%)

5 45.5 4 33.3 3 27.3

High
(32.77%-36.56%)

5 45.5 4 33.3 2 18.2

Total 11 100 12 100 11 100

Source: Data and Information on the 2018 Indonesia’s Health Profile 

Based on table 3, it appears that the cross-tabulation 
between the success of pulmonary TB treatment and the 
smoking population. Table 3 shows the provinces with 
the highest percentage of lung TB treatment success 
were provinces with a high rate of smoked people, 
namely 45.5%. It shows that there is a tendency that a 
high percentage of the population who smokes tends to 
have a low rate of successful pulmonary TB treatment.

Smoking is the leading cause of TB, the world’s 

deadliest infectious disease10–12. Based on gender, 
the number of new TB cases in 2017 in men was 1.4 
times greater than in women. Even based on the 
Tuberculosis Prevalence Survey, men’s prevalence is 
three times higher than in women’s. The same is true 
in other countries. It may be because men are more 
exposed to TB risk factors, such as smoking, and less 
medication adherence13. This survey found that of all 
male participants who smoked as much as 68.5% and 
only 3.7% of female participants smoked14. 

Table 4.Cross-tabulation of the Success of Pulmonary TB Treatment with the ratio of Public Health Center 
per district

The ratio of Public Health 
Center per district

The Success of Pulmonary TB Treatment

Low
(35.88%-78.34%)

Middle
(78.35%-85.56%)

High
(85.57%-92.37%)

N % N % N %

Low
(0.73%-1.31%)

5 45.5 4 33.3 2 18.2

Middle
(1.32%-1.46%)

4 36.4 4 33.3 4 36.4

High
(1.47%-7.30%)

2 18.2 4 33.3 5 45.5

Total 11 100 12 100 11 100
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Source: Data and Information on the 2018 
Indonesia’s Health Profile 

Table 4 shows the cross-tabulation between 
pulmonary TB treatment’s success with the ratio of 
Public Health Center. The analysis showed that the 
provinces with a high percentage of pulmonary TB 
treatment success, 45.5% had a high Public Health Center 
ratio. Table 4 shows that high Public Health Centers’ 

ratio tends to be more in provinces with high pulmonary 
TB treatment success. Regions with a low proportion of 
Public Health Center have low pulmonary TB treatment 
success. In Indonesia, the Public Health Center is the 
leading health care facility that deals directly with the 
community15,16. Therefore, the pulmonary TB treatment 
program’s success is closely related to the ratio of the 
Public Health Center per district. 

Table 5.  Cross-tabulation of the Success of Pulmonary TB Treatment with the Percentage of Poor 
Population

the Percentage of Poor 
Population

The Success of Pulmonary TB Treatment

Low
(35.88%-78.34%)

Middle
(78.35%-85.56%)

High
(85.57%-92.37%)

N % N % N %

Low
(3.55%-7.21%)

1 9.1 5 41.7 6 54.5

Middle
(7.22%-12.14%)

4 36.4 3 25.0 4 36.4

High
(12.15%-27.43%)

6 54.5 4 33.3 1 9.1

Total 11 100 12 100 11 100

Source: Data and Information on the 2018 Indonesia’s Health Profile 

Table 5 shows the cross-tabulation between the 
success of pulmonary TB treatment with the poor. The 
results show that the provinces with a high percentage 
of pulmonary TB treatment success, as much as 54.5% 
have a low rate of poor people. Table 5 shows that 
the low percentage of poor people tends to be more in 
provinces with high pulmonary TB treatment success. 
Regions with a high rate of poor people have low TB 
treatment success. Previous studies found that the 
factor affecting the use of health facilities for outpatient 
treatment was wealth status. People with good wealth or 
socioeconomic status have a great opportunity to better 
use health facilities for outpatient treatment17,18. People 
with higher wealth status have smaller barriers to access 
health services, both service and transportation cost 
barrier19,20. 

Conclusions

The research concluded four independent variables 
studied were related to the success of pulmonary 
TB treatment. The four variables are completeness 
of pulmonary TB treatment, Percentage of Smoking 
Population, Ratio of Public Health Center per district, 
Percentage of Poor Population.  
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