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Abstract 

Background: Sputum conversion time has long been used as a biomarker predictor of early success in DR-TB 

treatment, but the results of the existing studies are mostly observational cohort studies. Observational studies 

are inherently subject to possible bias due to non-randomization. To reduce this potential for bias, we used the 

Propensity score matching (PSM) approach, which is a statistical method that can be used to reduce the bias 

caused by unrandomization in an observational study.  

Aim: To see the relationship between sputum conversion time ≤ 2 months and the final outcome of TB 

treatment RO with an estimated Average Treatment on The Treated (ATT) value.  

Methods: Observational cohort study using the PSM approach. Data analysis was carried out in two stages, first 

by using the Partial Least Square – Structural Equation Modeling (PLS-SEM) approach to see variables that 

have the potential to cofound the final treatment outcome. Secondly, the data was then processed using the PSM 

approach with the final result in the form of an estimated ATT value at Sputum Conversion time ≤ 2 months 

against the final treatment outcome 

Results: Analysis using the PLS-SEM approach showed that the final treatment outcome was significantly 

influenced directly by age, Diabetes Mellitus (DM) baseline status, sputum conversion time and treatment side 

effects. In further data analysis using the PSM approach, it was found that the main confounding for the final 

treatment outcome was the sputum conversion time. With an estimated ATT value when sputum conversion ≤ 2 

months is 0.6882 (SE 0.091, p 0.000).  

Conclusion: Sputum conversion time ≤ 2 months has a 68.2% greater chance of achieving the expected 

treatment results, compared to those who have sputum conversion time > 2 months. 

 

Keywords: Time to Sputum Conversion, DR TB, Propensity score, PLS-SEM 
 

Introduction 

Drug-resistant tuberculosis (DR-TB) remains a 

significant global health burden. According to the 

World Health Organization (WHO) 2020 report, the 

worldwide success rate of DR-TB treatment is still 

low, at around 56%, with Indonesia ranked fifth out 

of 27 countries for the highest-burden of DR-TB.1,2 

Based on existing studies, sputum conversion time is 

believed to be one of the factors affecting DR-TB 

patients' outcomes and may also be an early 

biomarker predictor for treatment success.3-7 

However, the majority of study reports on this subject 

are purely observational study reports, which are 

inherently biased due to the lack of randomization 

process. To address this issue, we applied a 
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Propensity Score Matching (PSM) in our study, 

which is a statistical method that can be used to 

lessen potential bias in purely observational 

studies.8-11 By estimating the Average Treatment on 

The Treated (ATT) value, the goal of this study was 

to determine if sputum conversion time ≤ 2 months 

has an impact on the result of DR-TB treatment.  

Methods  

This study was designed with an analytic 

retrospective cohort using the PSM approach to 

reduce the bias that can emerge due to the lack 

randomization of subjects. The research aims to 

analyze the value of Average Treatment on the 

Treated (ATT) sputum conversion time on the final 

treatment result of patients with DR-TB. We carried 

out this study by analyzing the data from the National 

Tuberculosis Information System (SITB) and medical 

records of DR-TB patients at Saiful Anwar Hospital 

(RSSA) East Java, Indonesia.  

The data will first be analyzed using a nonmatching 

method with the Partial Least Square - Structural 

Equation Modelling (PLS-SEM) approach to 

examine the relationship between demographic-

comorbid factors, treatment regimen, sputum culture 

conversion time, and treatment side effects on the 

treatment success of patients with DR-TB. The same 

data will then be subjected to the Matching process 

and analyzed using the PSM approach to determine 

whether there is a difference between the 

nonmatching treatment and the matching analysis.  

Results  

Research Subject Characteristics 

From January 2020 to October 2022, 315 DR-TB 

patients were enrolled at RSSA, with 151 patients 

having completed/stopped treatment and achieving 

final treatment results while 161 of them still in the 

treatment process. Two patients were excluded from 

the 151 who had final treatment results because they 

were under 18 years old. As a result, the total number 

of patients met the inclusion and exclusion criteria 

for the research was 149 patients. 

The subjects' mean age was 42.12 years, with 27.5% 

of patients aged 46-55 years (early elderly). The 

gender breakdown was 55.7% male patients and 

44.3% female patients. The average patient's BMI 

(Body Mass Index) was 19.04, with underweight 

(50.3%) being the most common BMI group and 

norm weight (3.6%). Furthermore, for the type of 

resistance, 67.8% were classified as RR, 14.1% as 

MDR, 12.8% as pre-XDR, 4.7% as XDR, and 0.7% 

as Poliresistant. Of the 149 patient samples, 30.2% 

had DM, 2% were HIV positive, and 6.7% had other 

comorbidities.

 

Figure 1. Flow of Research Results 
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In total, 35.6% of patients received short-term 

treatment, and 64.4% received long-term treatment 

with the final results of treatment, 54.4% of patients 

had the favourable outcome. 

In the initial CXR findings, 1.3% had atelectasis, 

1.3% with pleural effusion, 29.5% fibrosis, 1.3% 

granuloma, 35.6% cavities, 2.0% consolidation, 

26.8% moderately advanced, 0.7% with nodules, 

0.7% normal, and 0.7% with pneumothorax. While in 

sputum conversion time, out of 149 patient samples, 

8.7% had a sputum conversion time of 0 months, 

52.3% for one month, 6.7% for two months, 3.4% for 

three months, 0.7% for four months, and 28.2% had 

no conversion. A total of 47.0% experienced side 

effects, with 32.9% experiencing gastrointestinal 

disorders, 4.7% experiencing psychiatric disorders, 

14.1% experiencing skin disorders, 25.5% 

experiencing neuromusculoskeletal disorders, 8.1% 

experiencing cardiac disorders, 0.7% experiencing 

hearing disorders, 1.3% experienced liver disorders, 

2.0% experienced kidney disorders, 3.4% 

experienced Visual impairment, 5.4% experienced 

blood disorders, 0.7% experienced endocrine 

disorders, and 3.4% experienced electrolyte 

disorders.

 

Table 1. Research Subject Characteristics 

Baseline characteristic Frequency Percentage (%) 

Age (years) (mean±SD) 42.12 ±14.05 

17-25 years old (late teenagers) 25 16.8% 

26-35 years old (early adulthood) 27 18.1% 

36-45 years old (late adulthood)  25 16.8% 

46-55 years old (early elderly) 41 27.5% 

56-65 years old (late elderly)  25 16.8% 

>65 years old (seniors) 6 4.0% 

Gender   

M 83 55.7% 

F 66 44.3% 

BMI (Body Mass Index) (mean±SD) 19.04 ±3.72 

   Underweight 75 50.3% 

Normoweight 50 33.6% 

Overweight 15 10.1% 

Obesity I 8 5.4% 

Obesity II 1 0.7% 

Resistance Type 

  polyresistance 1 0.7% 

RR 101 67.8% 

MDR 21 14.1% 

Pre-XDR 19 12.8% 

XDR 7 4.7% 
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Baseline DM Status     

No 104 69.8% 

Yes 45 30.2% 

Baseline HIV Status 

  HIV negative 146 98.0% 

HIV positive 3 2.0% 

Other comorbidities 

  No 139 93.3% 

Yes 10 6.7% 

Treatment Regimen   

Short-term Regiment 53 35.6% 

Long-term Regiment 96 64.4% 

Final Treatment Results 

 Loss to follow-up 28 18.8% 

Failed 13 8.7% 

Died 27 18.1% 

Complete Treatment 37 24.8% 

Healed 44 29.5% 

Final Treatment Results   

Favourable outcome  81 54.4% 

Unfavorable outcome  68 45.6% 

Initial CXR findings 

  Atelectasis 2 1.3% 

Pleural Effusion 2 1.3% 

Fibrosis 44 29.5% 

granuloma 2 1.3% 

Cavities 53 35.6% 

Consolidation 3 2.0% 

Moderately advanced 40 26.8% 

Nodules 1 0.7% 

Normal 1 0.7% 

Pneumothorax 1 0.7% 

Sputum Conversion Times   

0 month 13 8.7% 



Nizzar Firdaus T.I et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 6, Issue 6; November-December 2023; Page No 502-514 
© 2023 IJMSCR. All Rights Reserved 
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

P
ag

e5
0

6
 

1 month 78 52.3% 

2 months 10 6.7% 

3 months 5 3.4% 

4 months 1 0.7% 

No Conversion 42 28.2% 

Side Effects     

None 79 53.0% 

Yes 70 47.0% 

Gastrointestinal Disorders 49 32.9% 

Psychiatric Disorders 7 4.7% 

Skin Disorders 21 14.1% 

neuromusculoskeletal disorders 38 25.5% 

cardiac disorders 12 8.1% 

Hearing Disorders 1 0.7% 

Liver Disorders 2 1.3% 

Kidney disorders 3 2.0% 

Visual impairment 5 3.4% 

Blood disorders 8 5.4% 

Endocrine disorders 1 0.7% 

Electrolyte disorders 5 3.4% 

 

Figure 2. Flowchart of structural model path coefficients and P-values between various variables 

analyzed on sputum conversion time, treatment side effects and treatment results 
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Phase I Data Analysis (Non-Matching 

Multivariate Analysis with PLS-SEM approach). 

Figure 2 shows the output of the PLS-SEM structural 

model (inner model) after 500x bootstrapping. The 

Q2 value in PLS-SEM can be used to determine the 

Goodness of fit test. In regression analysis, the Q2 

value has the same meaning as the coefficient of 

determination (R-square / R2), where the higher R2, 

the statistical mmodel used is said to be fitter and in 

accordance with the data. A Q-Square value greater 

than 0 (zero) implies that the statistical model used 

has predictive relevance, whereas a Q-Square value 

less than 0 (zero) shows that the model lacks 

predictive relevance. Based on data processing with 

PLS-SEM, the resulting coefficient of determination 

(R-square) value in this research is as follows: 

Sputum conversion time (0.149), Treatment side 

effects (0.200), Treatment final outcome (0.497). so 

the Q2 value in the above modeling is: Q2 value = 1 - 

(1 - R21) (1-R22) (1 - R23) ... (1 - R 2n) = 1- (1-

0.149) (1-0.200)(1-0.497) = 1- 0.3426 = 0.6574. 

The Q-square value generated in the overall model 

equation above is 65.74%, indicating that the 

structural model above has good enough predictive 

relevance to be used. Figure 2 also shows several 

variables that directly impact the final treatment 

results, which are also summarized in Table 2. PLS-

SEM data analysis discovered that the following 

variables directly affected DR-TB treatment results: 

patient age, baseline DM status, presence or absence 

of treatment side effects, and sputum conversion 

time.

 

Table 2. Significance value of direct effect on DR-TB Treatment Outcome 

 Direct Effect 
Coefficient 

Path 

Standard 

Deviation  

P 

Values 

Age -> Treatment Results 0.283 0.077 0.000 

TREATMENT SIDE EFFECTS -> 

TREATMENT RESULTS 
0.131 0.066 0.049 

SPUTUM CONVERSION TIME -> 

TREATMENT RESULTS 
0.615 0.063 0.000 

Baseline DM status -> TREATMENT 

RESULTS 
-0.226 0.068 0.001 

 

Phase II Data Analysis (Matching Analysis using PSM approach). 

On this phase, the analysis begins with the selection of confounding variables, which are variables that are 

connected to the independent and dependent variables but are not intermediate variables. These variables have a 

partial or complete relationship with the exposure and outcome in the third factor. Some of the variables we 

used such as age (X1), gender (X2), DM status (X3), treatment regimen (X4), sputum conversion time (X5), 

and treatment side effects (X6). The selection of these variables as potential confounding variables was based 

on the results of previous analysis utilizing the PLS-SEM approach, in addition to the literature on factors 

affecting the outcomes of DR-TB treatment. 

The major confounding variable is chosen based on the test's findings of the relationship between potential 

confounder variables and the final treatment outcome status variable (Y). The following hypotheses were 

employed: 

H0: There is no significant relationship between variables that have the potential as confounding Xm and 

variable Y; m = 1, 2, 3, 4, 5, 6. 

H1: There is a significant relationship between variables that have the potential as confounding Xm and variable 

Y; m = 1, 2, 3, 4, 5, 6 
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Table 3. Testing the Relationship of Potential Variables as Confounding and Treatment Results Status 

(Y) 

Variable χ 2 p-value Decision 

Y*X1 9.908 0.001 Reject H0** 

Y*X2 0.387 0.533 Failed to Reject H0 

Y*X3 0.027 0.868 Failed to Reject H0 

Y*X4 0.077 0.780 Failed to Reject H0 

Y*X5 5.512 0.000 Reject H0**  

Y*X6 0.0003 0.985 Failed to Reject H0 

 

According to Table 3, using the chi-square test statistic at a significance level of α = 5%, the variables that can 

potentially be significant confounding variables are patient age and sputum conversion time, both of which have 

a significant relationship with the final treatment results status. However, the sputum conversion time variable 

(X5) had the smallest p-value of the two variables; hence it was chosen as the main confounding variable. 

The propensity score is symbolized by e(xi), while the logistic regression model is symbolized by π(xi). For 

each pair (xi,zi) with ductal conversion time (z) as a confounding variable, the probability distribution function 

is f(z)=e(xi )z (1-e(xi ))1-z. Table 4 displays the results of estimating propensity score values for all research 

subjects (subjects 1 through 149). 

Table 4. Value Estimation of the Propersity Score for each subject 

Data to 1 2 3 4 5 6 

1-6 0.673 0.488 0.837 0.550 0.720 0.767 

7-12 0.837 0.753 0.720 0.508 0.837 0.753 

13-18 0.655 0.837 0.380 0.837 0.616 0.488 

19-24 0.885 0.761 0.761 0.923 0.720 0.923 

25-30 0.885 0.761 0.950 0.923 0.791 0.923 

31-36 0.616 0.923 0.616 0.605 0.925 0.655 

37-42 0.925 0.753 0.753 0.925 0.923 0.837 

43-48 0.885 0.655 0.761 0.837 0.837 0.720 

49-54 0.923 0.616 0.950 0.925 0.950 0.753 

55-60 0.753 0.662 0.655 0..837 0.950 0.925 

61-66 0.655 0.950 0.605 0.605 0.623 0.380 

67-72 0.795 0.837 0.767 0.496 0.906 0.862 

73-78 0.862 0.623 0.623 0.623 0.623 0.605 

79-84 0.508 0.496 0.623 0.605 0.605 0.623 

85-90 0.623 0.673 0.655 0.720 0.508 0.616 

91-96 0.623 0.662 0.753 0.673 0.655 0.862 
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97-102 0.862 0.508 0.858 0.795 0.496 0.605 

103-108 0.906 0.862 0.795 0.858 0.623 0.761 

109-114 0.655 0.488 0.720 0.488 0.488 0.720 

115-120 0.508 0.616 0.605 0.616 0.837 0.837 

121-126 0.906 0.496 0.623 0.488 0.605 0.720 

127-132 0.720 0.923 0.858 0.623 0.616 0.380 

133-138 0.862 0.380 0.616 0.655 0.623 0.837 

139-142 0.767 0.795 0.720 0.720 0.761 0.655 

143-148 0.761 0.655 0.720 0.616 0.753 0.655 

149 0.923      

 

The nearest neighbour matching method was used in 

the matching analysis. Matching process frequently 

reduces the control group subject that does not have a 

matching partner from the treatment group; therefore, 

some data are not used. The propensity score value 

will be used to match data from the treatment group 

(the group with a sputum conversion time ≤ 2 

months) with data from the control group (the group 

with a sputum conversion time > 2 months). The 

matching analysis results of 149 DR-TB patients 

yielded only 20 patients who could be matched and 

included in the further analysis; patient data from the 

treatment and control groups were paired based on 

the closest propensity score value. 

An evaluation of the matching process was then 

conducted by testing the covariates' balance after 

matching. This evaluation was used to check the 

balance of covariates on confounding variables 

between the affected group and the unaffected 

(control group). Covariate balance testing is divided 

into two stages: before and after matching. Table 5a 

demonstrates that after performing propensity score 

matching analysis with binary logistic regression, the 

variables DM status (X3), treatment regimen (X4), 

and treatment side effects (X6) are unbalanced. As a 

result, it may be stated that these three variables 

cannot be utilized to determine ATT results since 

they are unbalanced. Meanwhile, based on the same 

table, it is possible to conclude that the variables Age 

(X1) and Gender (X2) remain balanced after post-

matching analysis.

 

Table 5a. Balance Testing Results 

Variable Balance P-value 

   

 

Before 0.67 

After 0.57 

   

 

Before 0.01 

After 0.32 

   

 

Before 0.48 

After 0.00 

   

 

Before 0.63 

After 0.00 

   Before 0.00 
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 After 0.00 

 

Table 5b. ATT Estimation Results and Standard Error 

Variables ATT SE p-value 

               0.738 0.093 0.000 

      0.682 0.091 0.000 

 

The ATT value is estimated to determine how much 

influence the time of sputum conversion has on the 

final treatment outcome after the effect of other 

variables (covariates) that are out of balance has been 

reduced. The balance testing findings show that the 

variables Age (X1) and Gender (X2) are balanced 

variables, but the other variables are not. Hence it is 

necessary to re-conduct PSM with binary logistic 

regression by only including only the two balanced 

variables. It aims to see the smallest significance 

value for ATT estimation. The estimated value and 

standard error of ATT for each equation are shown in 

Table 5b. 

Table 5b shows that each model provides different 

results, with the conclusion that duct conversion time 

(Z) has a significant effect on treatment results in 

drug-resistant TB patients after DM Status (X3), 

Treatment Regimen (X4), and Treatment side effects 

(X6) are excluded from the model. According to 

Table 5, the effect of ATT estimation results for 

sputum conversion time ≤ 2 months is 0.682, which 

means that the chance of drug-resistant TB patients 

with sputum conversion time ≤ 2 months receiving 

the favourable outcome is 68.2% higher than patients 

with sputum conversion time > 2 months. 

Discussion  

Rosenbaum and Rubin introduced the propensity 

score in 1983 as a method to control confounding 

factors in observational research. It is a statistical 

adjustment method for balancing or matching 

research subjects in order to reduce bias owing to 

non-randomized treatment. Bias due to non-

randomization is reduced when the comparison 

between the control and treatment groups is 

performed at nearly the same or as close to the same 

ratio as possible. The Propensity Score method is the 

conditional probability of receiving a treatment based 

on pre-treatment characteristics.8–11 

We also used a nonmatching method as the first 

approach on this study using the PLS-SEM to see 

whether there are differences in the results or not 

compare to the matching method approach that we 

did afterwards. SEM (Structural Equation Model) is a 

form of multivariate analysis in the field of statistical 

studies that can test a series of relationships that are 

typically difficult to measure simultaneously, 

combining factor analysis and regression analysis 

(correlation) to test the relationship between variables 

in a model, both between indicators and constructs 

and between constructs. Meanwhile, PLS (Partial 

Least Square) is an SEM structural equation model 

based on components or variants. PLS is an alternate 

approach that shifts from a covariance-based to a 

variant-based SEM approach. Partial least square is a 

multivariate statistical technique that can handle 

numerous response and explanatory variables at the 

same time. This analysis is a good alternative to 

multiple regression and principal component 

regression analysis methods because this method is 

more robust. Robust indicates that the model 

parameters do not change significantly when new 

samples are acquired from the total population.12  

Based on the age range of patients in this research, it 

was discovered that the majority of patients were less 

than 45 years old, with the mean age of patients being 

42.12, and the majority were male. This is in 

accordance with research conducted by Soeroto et al., 

Yihunie et al., and Prasetya et al., Putri et al., 

Assamie et al., Mulu et al., where each of these 

studies found that many patients with DR-TB were 

under the age of 45 years old and were male.13–17 

The number of patients with DR-TB under the age of 

45 who are male will almost surely raise the 

socioeconomic burden of a region/country with a 

large number of DR-TB patients because this age is 

still considered productive. In 2016, Van deh Hof S 
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et al. examined the economic burden of three 

countries with a high number of DR-TB patients: 

Ethiopia, Indonesia, and Kazakhstan. The study 

discovered that the total cost of diagnosing and 

treating patients with DR-TB in Indonesia is 

approximately 2342 USD/patient (approximately 

IDR 35,293,940 at a dollar exchange rate of IDR 

15070), which was estimated in 2016 to be 9.3-24.9 

times the total monthly household income of patients 

with DR-TB. Importantly, the study reported that 38-

92% of patients with DR-TB lost their income, and 

26-76% lost their jobs as a result of the DR-TB. Of 

course, this adds to the economic burden of a country 

with a high number of DR-TB patients.18 

In our study, we found that the average BMI in DR-

TB patients in our study was 19.04, where 50.3% of 

the patients were in the underweight category. 

Although in our study, we did not find a significant 

relationship between BMI and the final results of 

treatment or sputum conversion time, in the study 

conducted by Putri et al., it was concluded that DR-

TB patients with underweight BMI have a slower 

sputum conversion time risk.19 Apart from this, the 

poor nutritional status of most of the research 

subjects can pose a separate socio-economic burden 

because malnutrition is believed to be a comorbidity 

of many other diseases. 

Many of our subjects' poor nutritional status may be 

due to treatment side effects experienced by patients 

with DR-TB; in our research, 47% of 149 patients 

suffered side effects, the majority of which (32.9%) 

were gastrointestinal disorders (nausea, vomiting, 

loss of appetite). It aligns with the findings of several 

other studies, as reported by Yang et al., Edriyenti et 

al., and Prasad et al. The side effects of OAT might 

range from moderate symptoms, such as ordinary 

nausea, to severe symptoms, such as severe nausea 

and vomiting. In addition to gastrointestinal 

symptoms, OAT side effects may appear in other 

organ systems, including hepatotoxicity, 

hematological disorders to psychiatric disorders. 

Therefore, there must be special attention in the 

future to pay attention to this and efforts to prevent 

the emergence of treatment side effects.6,20,21 

Regarding sputum conversion time, we discovered 

that 67.7% of patients had a conversion time of less 

than or equal to 2 months, whereas the rest had a 

conversion time of more than two months or no 

conversion. The sputum conversion time of ≤ 2 

months has long been used to predict treatment 

efficacy in DR-TB patients.22 Patients with a sputum 

conversion time of ≤ 2 months are thought to have a 

better chance of obtaining the desired treatment 

results, which is what we studied in our research and 

will discuss in the next section. Despite the relatively 

high frequency of sputum conversion time ≤ 2 

months in our study (67.7%), the number of patients 

who had a successful treatment outcome in our study 

was only 54.4%, which is lower than the WHO target 

of 85%. It could be because treatment outcome is not 

only influenced by sputum conversion time but also 

by other factors. We also discovered an essential 

finding regarding sputum conversion time, with 

roughly 28.2% of patients not converting at all. 

According to our investigation, this could be due to 

the high Loss to Follow-Up rate and death, totaling 

36.9% (i.e., 18.8% loss to follow-up and 18.1% died). 

In our study, PLS-SEM was used as the first 

approach prior to the matching process because we 

wanted to find out what factors affected both the final 

treatment outcome as well as treatment side effects 

and sputum conversion time due to the fact that the 

PLS-SEM approach can be used to predict a 

relationship between variables even when the 

structural model utilized for describing that 

relationship is complex and contains a number of 

constructs, as shown in Figure 2. 

In our study, we noted that LTR was the most 

common regimen and that the mean patient age was 

42.12 years. The LTR regimen itself, from several 

study reports, is associated with a greater number of 

side effects and loss to follow-up rate, whilst aged is 

known to be associated with a decreased immune 

system and high loss to follow-up.23,24 It will 

certainly affect patient adherence to treatment, as 

Gebreweld et al. reported, which may lead to a 

decrease in the expected treatment outcome.25 

In their study, Torres et al. concluded that factors 

influencing the outcome of DR-TB treatment 

included age, gender, history of alcoholism, smoking 

history, HIV co-infection, and sputum conversion 

time of more than two months. In contrast, Panford et 

al. reported that factors influencing the outcome of 

DR-TB patients included gender, age, education 

level, baseline BMI status, and previous history of 

TB. Slightly different but similar results were found 
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by Soeroto et al., where in their study of patients with 

LTR, it was found that the factors affecting the final 

treatment results were age, gender, BMI, previous 

history of Tb, and sputum conversion time.15,26-28 

Although the results of these three studies are not 

totally comparable (due to the different subjects and 

epidemiology), we may see parallels in the variables 

that determine the final results, especially age and 

sputum conversion time. 

Calculation of the ATT score for sputum conversion 

time ≤ 2 months in DR-TB patients at RSSA is 0.682, 

meaning that DR-TB patients with sputum 

conversion time ≤ 2 months have a 68.2% greater 

chance of achieving a Favorable Outcome compared 

to those who have sputum conversion time > 2 

months. This finding is quite interesting because we 

found that age and sputum conversion time were also 

significantly related to influencing the final results of 

DR-TB treatment in other studies.26, 28 And sputum 

conversion time ≤ 2 months has long been used as a 

cutoff point to determine prognosis and DR-TB 

treatment duration.7,22,29   

Based on our review, no study has attempted to 

calculate the ATT value of sputum conversion time 

in the subjects studied. Hence, we are interested in 

attempting to analyze the calculation of ATT 

calculation of sputum conversion time to assess how 

much it is likely to affect the final treatment outcome, 

with the cutoff point being ≤ 2 months, as in previous 

literature. And we discovered that a conversion time 

of ≤ 2 months was related to a higher likelihood of 

treatment success. Patients with a sputum conversion 

time of ≤ 2 months had a 68.2% higher chance of 

treatment success. 

Our findings are also in line with findings from other 

studies such as that conducted by LV et al., where 

they found that the sensitivity and specificity of 

sputum culture conversion time ≤ 2 months to 

determine the prognosis of patients with DR-TB were 

67.6% (95% CI: 50.2-82.0) and 76.4% (95% CI: 

63.0-86.8).30 The study conducted by Kubartova et 

al. also found that sputum conversion time ≤ 2 

months can be a reliable marker used in assessing the 

prognosis of patients with DR-TB.7 We hope this 

study will provide more information on the role of 

sputum conversion time in determining DR-TB 

prognosis. 

Limitation  

Basically, our research is a non-experimental study, 

so even though efforts have been made to reduce bias 

by matching the subjects using the PSM approach, 

the potential for bias still exists and is difficult to 

eliminate. The process of matching subjects using the 

matching method with the PSM approach as seen in 

our study will greatly reduce the subjects that can be 

processed for further analysis (in our study out of 149 

subjects only 20 could be matched), so that in the 

future if the matching method is to be used like this, 

we recommend using a larger sample so that the 

results can better describe the actual situation. The 

difficulty is in studies that use secondary data like our 

study, even though the sampling technique uses the 

all population sampling technique, due to the limited 

population, the samples obtained are also limited. 

Conclusion  

According to analysis utilizing the PLS-SEM 

approach, age, DM status, sputum conversion time, 

and treatment side effects all significantly influenced 

treatment results. However, the results of subsequent 

data analysis using the PSM approach and the 

Matching method show that age and Sputum 

Conversion Time are the methods that have an 

essential effect on the final results of DR-TB 

treatment in RSSA. Treatment side effects and DM 

status, meanwhile, showed no discernible effect. 

The result of the calculation of the ATT value of 

Sputum Conversion Time on the final results of DR-

TB treatment (with a cutoff point ≤ 2 months as in 

the existing literature) is 0.682, meaning that DR-TB 

patients with a sputum conversion time ≤ 2 months 

have a 68.2% greater chance of achieving a 

Favorable Outcome than those with a sputum 

conversion time > 2 months. Sputum conversion time 

was selected as the main confounding factor because 

it had the smallest p-value (0.000). 
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