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ABSTRACT 
 

Multidrug Resistant Tuberculosis (MDR-TB) is the world's most serious problem and 
one of the leading causes of death. Because of its difficult diagnosis, high rates of treatment 
failure, and death, MDR-TB is a new challenge in TB control programs. The study aims to 
identify and analyze the risk factors of Multidrug Resistant Tuberculosis (MDR-TB). The study 
used a case control study design and was conducted at the Labuang Baji Hospital in Makassar 
City, Indonesia. The sample was 140 people consisting of 70 in the case group and 70 in the 
control group. Purposive sampling was used to collect the data. Data were analyzed using 
STATA program with Multiple Logistic Regression. Significant risk factors of Multidrug 
Resistant Tuberculosis (MDR-TB) were duration of treatment (OR= 5.655 [Cl 95%: 2.507-
12.999]; p<0.001), previous treatment history (OR= 4.833 [Cl 95%: 2.092-11.525]; p<0.001), 
PMO factor (OR= 3.106 [Cl 95%: 1.227-8.338]; p=0.008), compliance with drugs (OR= 
10.961 [Cl 95%: 4.640-26.40]; p<0.001), drug side effects (OR=2.521 [Cl 95%: 1.070-6.126]; 
p=0.020) and protective factor is the complexity of drug regimen (OR= 0.329 [Cl 95%: 0.136-
0.768]; p=0.005). It can be concluded that compliance with drugs is a dominant risk factor for 
MDR-TB. Improved TB control programs by monitoring the treatment of patients who 
experienced treatment failure (dropout) probably will increase treatment adherence and cut off 
MDR-TB transmission. 
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INTRODUCTION 
 

The final TB strategy of the World 
Health Organization (WHO) aims to 
reduce death from tuberculosis (TB) to 
less than 5% in 2035. However, deaths 
from tuberculosis that are resistant to 
drugs (Multidrug Resistant Tuberculosis 
or MDR-TB) are very high.1 In 2020, it 
was also reported that 56% of people with 
world pulmonary TB were in five 
countries, namely India, Indonesia, China, 
the Philippines and Pakistan.2 

Apart from WHO efforts to expand 
access to TB treatment, tuberculosis 
resistance to various drugs (MDR-TB), 
such as Isoniazid and Rifampicin remain a 
major threat to public health. A total of 
484,000 MDR-TB cases were reported in 
2018 worldwide, contributing to 44.21% 
of TB-related deaths. In 2019, 465,000 
MDR-TB cases were reported, an increase 
of 3.9% from 2018. Among these cases, 
more than half (or 62%) were not treated.3 
MDR-TB has become a new challenge in 
the TB control program due to the 
difficulty of diagnosis enforcement, the 
high number of failures in therapy and 
death. Many factors contribute to drug 
resistance in developing countries 
including Indonesia.4 Some of the factors 
include unequal TB treatment service 
facilities in 34 provinces, MDR-TB 
referral hospitals and satellite hospitals 
that provide referral services for MDR-
TB,  and not all hospitals have a good 
Directly Observed Treatment Short-
Course (DOTS) program.5 

Generally, there are four factors of 
drug-resistance risk in MDR TB patients: 
patient, doctor, drug, and health service.6 
Based on the Indonesian health profile in 
2021, to assess the progress or success of 
TB control, there are two main national 
indicators: Case Detection Rate (CDR) 
and Success Rate (SR). At the provincial 
level, CDR was high in three provinces, 
namely 122.2% in DKI Jakarta Province, 

84% in South Sulawesi Province and 
78.5% in Papua Province. 

Previous studies reported that the 
incidence of MDR pulmonary TB 
infection is caused by the length of 
previous treatment. Treatment with OAT 
(antituberculosis drugs) for ≥6 months is 
12 times more likely to result in 
pulmonary MDR-TB than patients who 
receive therapy <6 months.7 Research 
conducted in India concludes previous 
treatment failures, contact with resistant 
TB, and comorbid disease as significant 
risk factors for the development of TB that 
is resistant to drugs.8 Furthermore, 
research in China explains that 
comorbidity (i.e., complexity of the drug 
regimen) is significantly a risk factor 
associated with MDR-TB, including 
rifampicin and streptomycin resistance.9 
Studies conducted in Brazil reported that 
lung cavitation and previous treatment for 
tuberculosis are associated with MDR-TB 
and another study also reported that the 
risk factor is noncompliance of patients 
during the treatment.10,11 

The Sulawesi-Selatan Provincial 
Health Office records the fluctuating 
incidence and prevalence of MDR-TB 
from 2019-2021. In 2019, there were 201 
and 18,863 cases, and this decreased in 
2020 to 127 and 12,271 cases. Meanwhile, 
it increased again to 147 and 14,778 cases 
in 2021. The discovery of MDR-TB cases 
in 2021 shows that Makassar City ranked 
the highest in the number of cases and the 
lowest rank was recorded for North Toraja 
and Toraja Regencies. 

Labuang Baji Regional General 
Hospital (RSUD) is the one of MDR-TB 
referral hospital in South Sulawesi. This 
hospital receives patients from various 
public health centers (puskesmas) and 
hospitals in South Sulawesi. Based on the 
medical records from MDR-TB poly, 
MDR-TB patients were still high from 
2019-2021. This study aims to determine 
the risk factors increasing the MDR-TB 
incidence at Labuang Baji Hospital 
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Makassar City. Further, this study focuses 
to investigate the risk factors from the 
aspect of treatments. Previous studies  
investigated one or two factors and not 
only about treatment aspect. However, to 
our best knowledge, our study is one of 
the studies that try to figure out more 
factors that may be associated with MDR-
TB incidence, particularly in the treatment 
aspect. In Indonesia, the success of the TB 
treatment program is not yet adequate. 
Our study can contribute to adding 
information about significant factors 
associated with MDR-TB incidence from 
the aspect of treatment. We also 
investigated the dominant factors 
contributing to the incidence.  
 
METHODS 
 
Study design and participants 

This study used a case–control 
study design conducted in Labuang Baji 
Hospital, Makassar city, Indonesia. Case 
group comprised patients diagnosed with 
multidrug resistant tuberculosis (MDR-
TB) and control group included patients 
diagnosed with non-multidrug resistant 
tuberculosis (non-MDR-TB). A total of 
85 MDR-TB cases were recorded in 2021. 
Lemeshow’s formula was applied to 
determine the sample size as follows: 

𝑛 =
Z		"#$/&	& . P	(1 − P)N

𝑑&(𝑁 − 1) + 𝑍"#$/&	& . P	(1 − P)
 

Information: 
P = Proportion of prevalence 

(50% = 0.5) 
n = Number of samples 
N = Total population 
d2 = Absolute precision 5% (0.05) 
Z2

1-α/2 = Z value at the upper 
limit for the confidence level 95% (1.96) 

 
The case group sample obtained 

by the formula was 70 patients. For the 
control group, we used a 1:1 ratio for case 
and control. Therefore, the control group 

also obtained 70 patients and the total 
samples collected were 140 participants. 
The sample technique used purposive 
sampling. Purposive sampling refers to a 
group of non-probability sampling 
techniques in which units are selected 
because they have characteristics that we 
need in our sample. The inclusion criteria 
of the case group were those individuals 
diagnosed with MDR-TB, no coinfection 
with HIV/AIDS, and having outpatient 
status. For the control group, the inclusion 
criteria included non-MDR TB patients 
who had undergone treatment for less than 
six months. The exclusion criteria for both 
groups were having inpatient status and 
not being domiciled in Makassar during 
the study. 
 

Instrument and Procedures 
Medical procedures and 

subsequent interviews were conducted in 
Labuang Baji hospital in Makassar, 
involving multidrug resistant tuberculosis 
(MDR-TB) outpatients as the case group 
and non-MDR-TB outpatients as the 
control group who regularly visit the 
hospital's Pulmonary TB Poly (regular 
patients) or were first/new patients.  

Researcher took about 5–10 
minutes to conduct a face-to-face 
interview with each participant. The 
interview questionnaire collected 
information about  socio demographic 
factors (age, sex, occupation, educational 
background (highest educational level 
completed), and marital status). Research 
variables consist of duration of treatment, 
previous treatment history, drug side 
effects, drug supervisor (PMO) factors, 
and compliance with drugs. For the four 
variables modified questionnaire from 
Wulan's research7 was used, while 
compliance with drugs used the MARS-5 
questionnaire. The same questionnaire 
was given to the control group. All 
independent variables were then 
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categorized into low risk and high risk. 
Low risk means all variables have positive 
results, while high risk implies having 
negative results. 

All research work was performed 
after obtaining written informed consent 
from each participant. This study was 
approved by the Ethics Committee of  
Health Research, Hasanuddin University 
(approval letter number: 
8588/UN4.14.1/TP.01.02/2022 to Faculty 
of Public Health, Hasanuddin University 
and Labuang Baji Hospital). 
 
Data analysis  

Data analysis was performed using 
STATA program software. Univariate 
analysis was applied for 
sociodemographic characteristics. 
Multivariate analysis with multiple linear 
regression models using the stratified 
forward method was applied to analyze 

the significant and dominant risk factor 
for the incidence of MDR-TB. Statistical 
tests were two-sided with a 95% 
confidence interval (CI; α=0.05). 
 
RESULTS 
 

Most of the respondents were male 
(95 respondents or 67.9%). Male 
respondents suffering from MDR-TB 
were 44 respondents (62.9%) compared to 
females (26 respondents or 37.1%). The 
highest respondents' age is in the range of 
25-32 years (32 respondents or 22.9%),  
with 16 respondents or 22.9% having 
MDR-TB. Among the MDR-TB patients, 
those who completed high school were 
58.6%, 52.4% were unemployed, and 
77.1% were married. The characteristic of 
the control group (non-MDR-TB) also can 
be seen in Table 1. 

 
Table 1. Characteristics of Respondents 
 

Characteristics of Respondents 
Incidence MDR-TB Total Case Control 

n % n % n % 
Sex       
Male 44 62.9 51 72.9 95 67.9 
Female 26 37.1 19 27.1 45 32.1 
Age (year)        
17-24  12 17.1 7 10.0 19 13.6 
25-32 16 22.9 16 22.9 32 22.9 
33-40 11 15.7 10 14.3 21 15.0 
41-47 10 14.3 8 11.4 18 12.9 
48-55 7 10.0 7 10.0 14 10.0 
56-63 11 15.7 10 14.3 21 15.0 
64-71 2 2.9 9 12.9 11 7.9 
72-79 1 1.4 1 1.4 2 1.4 
>80 0 0 2 2.9 2 1.4 
Education       
No School 0 0 5 7.1 5 3.6 
Elementary  4 5.7 14 20.0 18 12.9 
Junior High School 15 21.4 3 4.3 18 12.9 
High School 41 58.6 33 47.1 74 52.9 
College Graduate  10 14.3 15 21.4 25 17.9 
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Characteristics of Respondents 
Incidence MDR-TB Total Case Control 

n % n % n % 
Occupation       
No Jobs 36 51.4 42 60.0 78 55.7 
PNS/TNI/POLRI 0 0 5 7.1 5 3.6 
Private employees 8 11.4 7 10.0 15 10.7 
Self-employed 19 27.1 16 22.9 35 25.0 
Farmers/Fishermen/Labourers 6 8.6 0 0 6 4.3 
Retired 1 1.4 0 0 1 0.7 
Marital Status       
Married 54 77.1 49 70.0 103 73.6 
Divorce 2 2.9 0 0 2 1.4 
Not Married yet 14 20.0 21 30.0 35 25.0 

                
Most respondents who were 

suffering from MDR-TB had a high risk 
related to the duration of treatment 
(58.6%), previous treatment history with 
treatment> 6 months (82.9%), PMO factor 

(31.4%), compliance with drugs (71.4%), 
and drug side effects (34.3%). Meanwhile, 
the complexity of drug regimen had low 
risk (Table 2). 

 
Table 2. Research of Variables 
 

  
Significant risk factors of 

Multidrug Resistant Tuberculosis (MDR-
TB) were duration of treatment (OR= 
5.655 [Cl 95%: 2.507-12.999]; p<0.001), 

Research Variable 
Incidence MDR-TB Total Case Control 

n % n % n % 
Treatment Duration        
Low 29 41.4 56 80.0 85 60.7 
High 41 58.6 14 20.0 55 39.3 
Previous Treatment History       
Low 12 17.1 35 50.0 47 33.6 
High 58 82.9 35 50.0 93 66.4 
Complexity Of The Drug Regimen       
Low 58 82.9 43 61.4 101 72.1 
High 12 17.1 27 38.6 39 27.9 
PMO Factor       
Low 48 68.6 61 87.1 109 77.9 
High 22 31.4 9 12.9 31 22.1 
Compliance with Drugs       
Low 20 28.6 57 81.4 77 55.0 
High 50 71.4 13 18.6 63 45.0 
Drug Side Effects       
Low 46 65.7 58 82.9 104 74.3 
High 24 34.3 12 17.1 36 25.7 
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previous treatment history (OR= 4.833 
[Cl 95%: 2.092-11.525]; p<0.001), PMO 
factor (OR= 3.106 [Cl 95%: 1.227-8.338]; 
p=0.008), compliance with drugs (OR= 
10.961 [Cl 95%: 4.640-26.40]; p<0.001), 

drug side effects (OR=2.521 [Cl 95%: 
1.070-6.126]; p=0.020) and protective 
factor is the complexity of drug regimen 
(OR= 0.329 [Cl 95%: 0.136-0.768]; 
p=0.005; Table 3).  

 
Table 3. The Risk of Research Variables on the Incidence of MDR-TB 
 

Research 
Variable 

Incidence MDR-TB Total Case Control 
n % n % p OR Cl 95% 

Treatment Duration       
Low 29 41.4 56 80.0 <0.001 5.655 2.507-12.999 High 41 58.6 14 20.0 
Previous Treatment History    
Low 12 17.1 35 50.0 <0.001 4.833 2.092-11.525 High 58 82.9 35 50.0 
The Complexity Of The Drug Regimen     
Low 58 82.9 43 61.4 0.005 0.329 0.136 -0.768 High 12 17.1 27 38.6 
PMO Factor       
Low 48 68.6 61 87.1 0.008 3.106 1.227-8.338 High 22 31.4 9 12.9 
Compliance with Drugs      
Low 20 28.6 57 81.4 <0.001 10.961 4.640-26.407 High 50 71.4 13 18.6 
Drug Side Effects       
Low    46    65.7   58    82.9 0.020 2.521 1.070-6.126 High    24    34.3   12    17.1 

       
Multiple logistics regression 

obtained by the duration of treatment, 
previous treatment history, complexity of 
drug regimen, PMO factors, drug 
compliance, and drug side effects had 
significant OR, so these factors can be 
included in multivariate analysis. Model 1 
involved all factors. The complexity of the 
drug regimen (OR= 0.652 [Cl 95%: 

0.241-1.760]; p=0.399) and drug side 
effects (OR= 2.124 [Cl 95%: 0.755-
5.978]; p=0.153) were not statistically 
significant, therefore were excluded. 
Models 2 and 3 showed that three factors 
had significant results, in which 
compliance with drugs was the most 
dominant risk factor (OR= 9.068 [Cl 95%: 
3.951-20.811]; p<0.001; Table 4). 
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Table 4. Results of Multivariate Analysis of Risk Factors for MDR-TB 
 

Research Variable 
Model 1 Model 2 Model 3 

p OR 
(Cl 95%) p OR 

(Cl 95%) p OR 
(Cl 95%) 

Treatment duration 0.006 3.682 
(1.465-9.256) 0.003 3.667 

(1.540-8.729) 0.001 4.244 
(1.810-9.949) 

Previous treatment 
history 0.048 2.603 

(1.007-6.723) 0.037 2.657 
(1.058-6.673)   

The complexity of the 
drug regimen 0.399 0.652 

(0.241-1.760)     

PMO factor 0.075 2.707 
(0.902-8.119)     

Compliance with Drugs    
<0.001 

6.058 
(2.519-14.567) <0.001 7.734 

(3.315-18.042) <0.001 9.068 
(3.951-20.811) 

Drug side effects 0.153 2.124 
(0.755-5.978)     

 
DISCUSSION 
 

The characteristics of respondents 
in this study were mostly male which is in 
line with previous research.12 The risk of 
MDR/RR TB increased for men with a 
risk ratio of 1.16 compared to the 
women.13 The respondents with MDR-TB 
in the case group had the highest 
percentage for no job. Studies in Ethiopia 
show that one of the risk factors for MDR-
TB is unemployment or not having a job.14  
Marriage status is more commonly found 
in MDR-TB sufferers.15  People who are 
married and unemployed have a 1.5 times 
higher risk for MDR-TB compared to 
those who are married and working.16  

This study found that respondents 
under the high risk category for treatment 
duration could increase the risk of MDR-
TB incidence by 5.655 times compared to 
the low-risk category. This is in  line with 
research conducted in China that showed 
the duration of treatment for >8 months 
can increase the incidence of MDR-TB by 
2.72 times compared to treatment lasting 
for <6 months.17 Meanwhile, several 
respondents said that the duration of 
treatment for more than six months is due 

to the gram positive bacilli (BTA) test 
remaining still positive, which can cause 
TB resistance. 

Previous treatment history is 
mostly found under high risk category 
with high proportions in the case group  
compared to the control group. This study 
found that respondents with a previous 
treatment history under the high-risk 
category can have a 4.833 times increase 
in the risk for MDR-TB compared to the 
low-risk category. Research conducted in 
Brazil shows that patients who have a 
history of previous TB treatment have an 
increase in the risk for multidrug resistant 
tuberculosis by 13.86 times compared to 
patients who do not have a history of 
previous treatment.18 This finding is in 
accordance with research conducted in 
Uganda that found the MDR-TB patients 
with a previous history of treatment were 
3.46 times more likely to be absent from 
treatment.19 Our study was also in line 
with research in Ethiopia, which found 
that the previous history of failure of 
treatment is a risk factor that caused 4.0 
times more resistance to TB treatment.20 

Previous treatment history has also 
increased the risk of developing MDR-TB 
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by 2.6 times in the Burundi population.4  
The complexity of the drug 

regimen in the case group is dominantly in 
the low-risk category compared to the 
control group. This study found that 
respondents in the low-risk category of 
drug regimen complexity can reduce the 
risk for MDR-TB incidence by 0.329 
times compared to the high-risk category. 
Several respondents have a history of 
hypertension and diabetes mellitus which 
requires them to consume drugs every day 
combined with tuberculosis drugs. 
Increased vulnerability to TB disease can 
be caused by immunosenescence and an 
increase in comorbidities as a 
consequence of getting older.21 The 
comorbidity is significantly associated 
with multidrug resistance [OR: 1.96 95% 
CI 1.17-3.27] compared to patients who 
are susceptible to disease.9 Research 
conducted in India found that previous 
treatment failures, contact with resistant 
TB, and comorbid diseases are significant 
risk factors for MDR-TB.8 Several 
respondents may have other disease 
treatment histories, such as hypertension 
and diabetes mellitus drugs that can cause 
non-compliance with treatment. However, 
in the current research, most respondents 
have a low-risk proportion of complexity 
of drug regimen, therefore can be a 
protective factor against MDR-TB 
incidence. 

This study found that respondents 
in the high-risk category for PMO factors 
have an increased risk of MDR-TB (5.655 
times) compared to the low-risk category. 
The majority of PMOs are health workers 
in the hospital and family. The family is 
one of the importance support agents for 
MDR-TB patient undergoing treatment. 
Low family support obtained by patients 
can be a risk factor for MDR TB. Family 
support can increase the expectations and 
quality of life of respondents. 
Respondents with family support are able 
to stabilize themselves psychologically, 
socially and physically.5 The role of PMO 

is very important in assisting patients to 
achieve optimal treatment results.22 

Respondents of the high-risk 
category for medication adherence have 
an increased risk of MDR-TB incidence, 
which is 10.961 times compared to the 
low-risk category. MDR-TB patients 
receive treatment for 18-24 months. One 
of the critical success factors is 
compliance. A study conducted in 
Thailand found that respondents who do 
not adhere to medication have a 16 times 
risk of developing MDR TB compared to 
respondents who regularly take 
medication.23 Similar studies in Africa 
found that patients’ adherence to drugs is 
the risk factor for MDR-TB incidence.1 
Research in Brazil also found a negative 
association between treatment adherence 
and MDR-TB occurrence.24 One of the 
most important things in TB treatment is 
medication adherence. TB is an infectious 
disease that can be treated by taking 
antibiotics showing an effect on the 
incidence of MDR-TB in Bhutan.25 

A similar study conducted in 
Uganda  found that 55% of patients were 
non-adherent to TB treatment. This is due 
to the adverse effects of the drugs 
consumed.26 Adherence to this treatment 
is not yet optimal globally with more than 
a third of patients not adhering to MDR-
TB treatment therapy.27 Adherence to 
treatment is important to avoid the 
occurrence of MDR-TB and treatment 
failure.28 

Drug side effects were mostly high 
risk in the case group (34.3%) and low 
risk in the control group (82.9%). This 
study found that respondents with a high 
risk of experiencing drug side effects have 
an increased risk of MDR-TB (2.521 
times) compared to the low-risk category. 
Studies conducted in Africa, France, 
Janssen, Amenia and Georgia also found 
that 91.1% of patients experienced >1 
adverse event, and 11.2% experienced 
serious side effects.29 

Treatment of MDR TB requires 
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monitoring of OAT side effects. The 
drugs’ side effects generally appear in the 
first 2-4 months of treatment and should 
be treated immediately.  The side effects 
that many respondents suffer include mild 
symptoms such as vomiting or dizziness. 
In addition, some respondents experience 
severe side effects such as hearing loss. 
Research conducted in South Africa also 
found similar results, indicating that 60% 
of patients experience hearing loss which 
is high among patients who are >50 
years.30 

In conclusion, treatment duration, 
previous treatment history, PMO factor, 
compliance with drugs, and drug side 
effects are significant risk factors for 
MDR-TB. However, the complexity of 
the drug regimen is a protective factor 
against the incidence of MDR-TB. The 
dominant risk of MDR-TB incidence is 
compliance with drug medication.  
 
RECOMMENDATION 
 

It needs to further enhance the TB 
control program by monitoring the 
treatment of patients who experience 
treatment failure (dropout), probably by 
increasing treatment adherence and 
cutting off MDR-TB transmission. 
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