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Abstract 

Background: Multidrug-resistant tuberculosis (MDR-TB) is a major public 

health challenge that threatens global tuberculosis (TB) control efforts. The 

emergence of drug-resistant strains leads to prolonged treatment, increased 

healthcare costs, poor treatment outcomes, and higher mortality. Identifying the 

proportion of MDR-TB and its associated risk factors is essential for improving 

prevention and management strategies. 

Objective: To determine the proportion of multidrug-resistant tuberculosis and 

identify the factors associated with MDR-TB among patients attending Chest 

Disease Hospital, Rajshahi. 

Methods: This hospital-based descriptive cross-sectional study was conducted 

at Chest Disease Hospital, Rajshahi, from January 2016 to June 2017. A total 

of 325 tuberculosis patients were enrolled using purposive sampling, including 

patients with MDR-TB and drug-susceptible TB. MDR-TB was diagnosed 

using the Xpert MTB/RIF assay according to the National Tuberculosis 

Control Programme (NTP) guidelines. Data were collected through face-to-

face interviews using a structured questionnaire and clinical records. Statistical 

analysis was performed using SPSS version 16.0. Descriptive statistics and 

appropriate inferential tests were applied, and a p-value <0.05 was considered 

statistically significant. 

Results: Among the 325 tuberculosis patients, 30 (9.2%) were diagnosed with 

MDR-TB, while 295 (90.8%) had drug-susceptible TB. The mean age of MDR-

TB patients was 42.0 ± 16.0 years, and 66.7% were male. Larger family size (>6 

members) was significantly more common among MDR-TB patients than non-

MDR-TB patients (56.7% vs. 37.6%, p<0.05). Low monthly family income was 

also significantly associated with MDR-TB, with 63.4% of MDR-TB patients 

having a monthly income below 10,000 BDT (p<0.001). A history of substance 

abuse was significantly higher among MDR-TB patients (90.0% vs. 59.7%, 

p<0.01). No significant associations were observed between MDR-TB and age, 

sex, residence, housing condition, educational status, marital status, previous 

contact with TB patients, BCG vaccination, diabetes mellitus, or sputum smear 

status (all p>0.05). Among MDR-TB cases, 60.0% were secondary MDR-TB 

and 40.0% were primary MDR-TB. Of the previously treated MDR-TB patients, 

72.2% reported irregular daily drug intake, and 66.7% had no previous sputum 

smear conversion. 

Conclusions: MDR-TB remains an important public health problem in the study 

population. Poor socioeconomic conditions, overcrowding, substance abuse, and 

inadequate treatment adherence appear to contribute to the development of drug 

resistance. Strengthening early diagnosis, ensuring uninterrupted treatment, 

improving adherence through effective DOT services, and enhancing patient 

counselling and socioeconomic support are essential to reduce the burden of 

MDR-TB in Bangladesh. 
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Introduction 

Tuberculosis (TB) remains one of the leading infectious 

causes of morbidity and mortality worldwide despite decades 

of global control efforts. According to the World Health 

Organization (WHO), millions of new TB cases are reported 

annually, with a substantial proportion occurring in low- and 

middle-income countries [1,2]. The emergence and spread 

of multidrug-resistant tuberculosis (MDR-TB), defined 

as tuberculosis caused by Mycobacterium tuberculosis 

strains resistant to at least isoniazid and rifampicin, 

have become a major public health challenge3. MDR-

TB complicates disease management because it requires 

prolonged treatment with second-line drugs, is associated 

with lower treatment success rates, higher healthcare costs, 

and increased mortality [4]. Bangladesh is recognized as 

one of the high TB burden countries globally and continues 

to face significant challenges in controlling drug-resistant 

tuberculosis [5]. Although the National Tuberculosis Control 

Programme (NTP) has expanded access to rapid molecular 

diagnostics and standardized treatment regimens, MDR-

TB remains a serious concern6. Delayed diagnosis, poor 

treatment adherence, previous anti-TB treatment, treatment 

interruption, inadequate infection control practices, and 

socioeconomic inequalities contribute to the development 

and transmission of drug-resistant TB [7]. These challenges 

place a considerable burden on both the healthcare system 

and affected communities. Several studies have identified 

various factors associated with MDR-TB, including previous 

history of tuberculosis treatment, treatment default, close 

contact with MDR-TB patients, diabetes mellitus, smoking, 

malnutrition, HIV infection, alcohol use, low socioeconomic 

status, and overcrowded living conditions [8,9,10]. However, 

the relative contribution of these factors varies across 

geographical regions and healthcare settings because of 

differences in patient characteristics, healthcare infrastructure, 

and TB control practices. Therefore, region-specific 

evidence is essential for designing targeted interventions 

and improving patient outcomes [11]. Rajshahi serves as an 

important healthcare hub in northwestern Bangladesh, and 

the Chest Disease Hospital plays a crucial role in diagnosing 

and managing tuberculosis, including drug-resistant cases. 

However, limited published evidence is available regarding 

the current proportion of MDR-TB and its associated risk 

factors among patients attending this specialized hospital. 

Understanding the local epidemiology of MDR-TB is essential 

for strengthening surveillance, optimizing early diagnosis, 

improving treatment adherence, and guiding evidence-

based public health strategies. Therefore, this study aimed to 

determine the proportion of multidrug-resistant tuberculosis 

among patients attending Chest Disease Hospital, Rajshahi. 

Methodology 

Study Design and Setting 

This was a hospital-based descriptive cross-sectional 

study conducted at the Chest Disease Hospital, Rajshahi, 

Bangladesh. The study was carried out over an 18-month 

period from January 2016 to June 2017. The study aimed to 

determine the proportion of multidrug-resistant tuberculosis 

(MDR-TB) and identify the factors associated with MDR-TB 

among patients attending the hospital. 

Study Population and Sampling 

The study population consisted of patients diagnosed 

with either drug-resistant tuberculosis (MDR-TB) or drug-

susceptible tuberculosis (non-MDR-TB) who attended 

Chest Disease Hospital, Rajshahi during the study period. 

Participants were recruited using a purposive sampling 

technique. A total of 325 patients were enrolled, including 30 

confirmed MDR-TB cases and 295 non-MDR-TB patients, 

who served as the comparison group. 

Eligibility Criteria 

Patients diagnosed with either pulmonary or 

extrapulmonary tuberculosis were considered eligible for 

inclusion in the study. Patients were excluded if they had any 

serious illness requiring admission to an intensive care unit 

(ICU), had undergone recent surgery, had any acute medical 

emergency requiring continuous observation, or declined to 

provide informed consent to participate in the study. 

Diagnosis and Sample Selection 

Thirty confirmed cases of MDR-TB were included 

in the study. The diagnosis of MDR-TB was established 

according to the National Tuberculosis Control Programme 

(NTP) guidelines using the Xpert MTB/RIF assay, an 

automated real-time polymerase chain reaction (PCR)-

based molecular diagnostic test. The Xpert MTB/RIF 

assay detects Mycobacterium tuberculosis and rifampicin 

resistance simultaneously. As rifampicin resistance is 

considered a reliable surrogate marker for multidrug-resistant 

tuberculosis because concomitant resistance to isoniazid is 

highly prevalent, patients with rifampicin-resistant TB were 

classified as MDR-TB in accordance with national guidelines. 

Patients diagnosed with pulmonary or extrapulmonary 

tuberculosis who responded to the standard first-line anti-

tuberculosis treatment regimen and showed no evidence of 

rifampicin resistance were classified as non-MDR-TB. 

Data Collection Procedure 

Data were collected after obtaining permission from the 

appropriate hospital authority and informed written consent 

from all participants. Information was collected through face-

to-face interviews using a structured pretested questionnaire. 

A comprehensive medical history was obtained from each 
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participant, followed by a detailed clinical examination. 

Vital signs, including pulse rate, respiratory rate, and 

blood pressure, were measured using standard clinical 

procedures. Sociodemographic information, including age, 

sex, residence, marital status, educational level, occupation, 

housing condition, family size, and monthly household 

income, was recorded. Clinical and behavioural information 

such as smoking status, substance use, history of contact 

with tuberculosis patients, previous tuberculosis treatment, 

treatment adherence, Directly Observed Treatment (DOT) 

history, previous anti-tuberculosis drug regimen, treatment 

centre, sputum conversion history, and registration category 

were also documented. Tuberculosis cases were classified as 

pulmonary or extrapulmonary, and pulmonary tuberculosis 

cases were further categorized as smear-positive or smear-

negative according to standard diagnostic criteria. Patients 

diagnosed with MDR-TB without any previous history of 

anti-tuberculosis treatment were classified as having primary 

MDR-TB, whereas those who had received previous anti-

tuberculosis treatment before being diagnosed with MDR-TB 

were categorized as secondary MDR-TB. 

Study Variables 

The primary outcome variable was the presence or absence 

of multidrug-resistant tuberculosis. Independent variables 

included age, sex, place of residence, educational status, 

occupation, marital status, socioeconomic status, family size, 

housing condition, smoking and addiction history, contact 

with tuberculosis patients, previous tuberculosis treatment, 

treatment adherence, DOT history, sputum conversion status, 

and tuberculosis classification. 

Statistical Analysis 

All collected data were checked for completeness and 

consistency before entry into the database. Data were 

entered and analyzed using the Statistical Package for the 

Social Sciences (SPSS) version 16.0. Descriptive statistics 

were used to summarize the study findings. Continuous 

variables were expressed as mean ± standard deviation (SD), 

whereas categorical variables were presented as frequencies 

and percentages. Associations between multidrug-resistant 

tuberculosis and potential risk factors were assessed using 

appropriate statistical tests according to the nature of the 

variables. A p-value of less than 0.05 was considered 

statistically significant. 

Ethical Considerations 

Ethical approval was obtained from the appropriate 

institutional authority before the commencement of the study. 

Written informed consent was obtained from all participants 

after explaining the study objectives and procedures. 

Participation was voluntary, and participants were free 

to withdraw at any time without affecting their medical 

care. Confidentiality was maintained by assigning unique 

identification numbers and securely storing all study records. 

The study was conducted in accordance with the ethical 

principles for research involving human participants. 

Results 

Table 1: Frequency of MDR-TB.(n=325). 
 

TB type Frequency percent 

1.MDR-TB 30 3.2 

2.non MDR-TB 295 90.8 

Total 325 100 

 

Table 1 showed frequency of MDR-TB. It revealed that 

among the total 325 patients with tuberculosis, 30 patients 

(9.2%) were suffering from MDR TB. Remaining 295 

patients (90.8%) were suffering from TB susceptible to all 

1st line drugs. 

 

Figure 1: Age distribution of patients with MDR-TB and non 

MDR-TB. (n=325). 

 

X2 = 7.149, df = 5, P > 0.05. 

X2 = 7.149, df = 5, P > 0.05. 

Fig 1 showed age distribution of patients with MDR and 

non MDR-TB. It revealed that overall mean (±SD) age was 

46.87 (±16.29) years. Among the patients with MDR TB mean 

(±SD) age was 42 (±16) years and patients with non-MDR 

TB was 47 (±16) years. Most of the patients (80%) with MDR 

TB were more than 30 years of age. And 40% of the patients 

were more than 50 years of age. Similar age distribution was 

observed in non-MDR TB patients. No significant difference 

in age distribution was observed between MDR TB & non-

MDR TB patients (P > 0.05). 
 

X2 = 0.655, df = 1, P > 0.05 

Figure 2: Sex distribution of patients with MDR-TB and non MDR-

TB (n=325) 

 26.40% 
 33.30%  

 66.70%  

73.60%  
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Figure 2 showed sex distribution among MDR-TB and 

non MDR-TB. Majority of the patients both with MDR TB 

(66.7%) and with non-MDR TB (73.6%) were male which 

is more than double of female, there is no significant sex 

difference between MDR TB & non-MDR TB patients 

(P > 0.05). 

Table 2: Residence of patients with MDR-TB and non MDR-TB. 

(n=325). 
 

Residence MDR-TB n(%) non MDR-TB n(%) Total n(%) 

Rural 28 (93.3) 259 (87.8) 287 (88.3) 

Urrban 2 (6.7) 36 (12.2) 38 (11.7) 

Total 30 (100) 295 (100) 325 (100) 

x2=0.808, df=1, p>0.05. 

 

Table 2 showed residence of the patients. It revealed that 

among the patients with MDR TB 28 (93.3%) were residing 

in rural areas and remaining 2 (6.7%) were residing in urban 

areas. Among patients with non-MDR TB 259 (87.8%) were 

residing in rural areas & 36 (12.2%) were residing in urban 

areas. There is no significant difference of residence between 

patients with MDR TB & non-MDR TB. 

 
Table 3: Housing conditions of patients with MDR-TB and non 

MDR-TB (n=325) 
 

Housing 

Condition 
MDR-TB n(%) 

Non MDR-TB 

n(%) 
Total n(%) 

Kacca 16 (53.3) 184 (62.4) 200 (61.5) 

Semi Paka 12 (40.0) 87 (29.5) 99 (30.5) 

Paka 2 (6.7) 24 (8.1) 26 (8.0) 

Total 30 (100) 295 (100) 325 

X² 1.422, df=2, p>0.05. 

 

Table 3 showed housing condition of patients with 

MDR-TB and non MDR-TB. It showed that 16 (53.3%) of 

patients with MDR TB lives in kacha house & 184 (62.4%) 

of patients with non-MDR TB lives in kacha house. There is 

no significant difference in housing condition between MDR 

TB & non-MDR TB. 

 
Table 4: Religion of patients with MDR-TB and non MDR-TB. 

(n=325). 
 

Religion 
MDR-TB 

n (%) 

Non MDR-TB 

n (%) 

Total 

n (%) 

Islam 27 (90.0) 265 (89.8) 292 (89.8) 

Hinduism 3 (10.0) 24 (8.1) 27 (8.3) 

Christianity 0 (0.0) 6 (2.0) 6 (1.8) 

Total 30 (100) 295 (100) 325 

x2= 0.724, df= 2, p>0.05. 

Table 4 showed frequency of religion of patients with 

MDR-TB and non MDR-TB. It revealed that majority of the 

patients was Muslim (overall 89.8%). Among them 90% (27) 

of MDR TB and 89.8% (265) of non MDR TB were Muslim. 

Only 6 (2.0%) were Christian in non-MDR TB group. No 

significant religious difference was observed between MDR 

TB & non-MDR TB group (P > 0.05). 

 
Table 5: Educational qualification of patients with MDR-TB and 

non MDR-TB (n=325). 
 

Education MDR-TB n (%) 
Non MDR-TB 

n (%) 
Total n (%) 

Illiterate 16 (53.3) 142 (48.1) 158 (48.6) 

Up to Primary 7 (23.3) 88 (29.8) 95 (29.2) 

Classes VI-IX 4 (13.3) 11 (3.7) 15 (4.6) 

SSC & above 3 (10.0) 54 (18.3) 54 (18.3) 

Total 30 (100) 295 (100) 325 

 

Table 5 revealed educational status in patients with MDR-

TB and non MDR-TB. It Shows majority (approximately 

50%) of the patients were illiterate. 16 (53.3%) in MDR TB 

group and 142 (48.1%) in non MDR TB group were educated 

to SSC and above and only 54 (18.3%) among non-MDR TB 

group were educated to SSC and above. 

Table 6 showed occupation of patients with MDR-TB and 

non MDR-TB. It revealed that most of the male patients were 

farmers both among MDR TB group (7, 23.3%) and non-

MDR TB group (116, 39.3%). Most of the female patients 

were housewives both among MDR TB (8, 26.7%) and non-

MDR TB group (54, 18.3%). 

 
Table 6: Occupations of patients with MDR-TB and non MDR-TB 

(n=325). 
 

Occupation MDR-TB n (%) 
Non MDR-TB 

n (%) 
Total n (%) 

Farmer 7 (23.3) 116 (39.3) 123 (37.8) 

Housewife 8 (26.7) 54 (18.3) 62 (19.1) 

Student 2 (6.7) 6 (2.0) 8 (2.5) 

Day laborer 4 (133) 12 (4.1) 16 (4.9) 

Business 3 (10.0) 47 (15.9) 50 (15.4) 

Service 0 (0.0) 6 (2.0) 6 (1.8) 

Transport 

Worker 
3 (10.0) 6 (2.0) 9 (2.8) 

Others 3 (10.0) 48 (16.3) 51 (15.7) 

Total 30 (100) 295 (100) 325 
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Figure 3: Marital status of patients with MDR-TB and non MDR-

TB. (n = 325). 

Pie charts in figure 3 showed marital status in patients 

with MDR-TB and non MDR-TB. It revealed that most 

of the patients were married both among MDR TB group 

(26, 86.7%) and non MDR TB group (291, 89.5%). Only 4 

(13.3%) in MDR TB group and only 30 (10.2%) in non-MDR 

TB group were unmarried. There is no significant difference 

in the marital status between MDR TB & non-MDR TB 

group (P > 0.05). 

Table 7: Family size of patients with MDR-TB and non MDR-TB 

(n=325). 
 

Family Size MDR-TB n (%) 
Non MDR-TB n 

(%) 

Total n 

(%) 

<5 Family 

Members 
3 (10.0) 91 (30.8) 94 (28.9) 

5-6 Family 

Members 
10 (33.3) 93 (315) 103 (31.7) 

>6 Family 

Members 
17 (56.7) 111 (37.6) 128 (394) 

Total 30 (100) 295 (100) 325 

x²-6.626, df=2, p<0.05. 

 

Table 7 showed frequency of family size category among 

patients with MDR-TB and non MDR-TB. It revealed that 

overall 128 (39.4%) of the patient had family member >6 

in numbers and 94 (28.9%) had <5 family member. Among 

patient with MDR-TB more than half (17, 56.7%) had family 

members >6 in number and only 3 (10.0%) had <5 family 

members Whereas among non MDR-TB group 37.6% (111) 

patients had family member >6 and 30.8% (91) patients had 

family member <5. Higher number of family member is 

significantly associated with MDR-TB (p<0.05). 

 
Table 8: Monthly income of patients with MDR-TB and non MDR-

TB. (n=325). 
 

Monthly Income MDR-TB n (%) 
Non MDR-TB 

n (%) 
Total n (%) 

<5000 tk 5 (16.7) 6 (2.0) 11 (3.4) 

5000-10000 tk 14 (46.7) 143 (48.5) 157 (48.3) 

10000-15000 tk 5 (16.7) 104 (35.3) 109 (33.5) 

>15000 tk 6 (20.0) 42 (14.2) 48 (14.8) 

Total 30 (100) 295 (100) 325 

X²=20.663, df=3, p<0.001. 

Table 8 showed monthly income in patients with MDR-

TB and non MDR-TB. The table showed that most of the 

patient (19, 63.4%) with MDR-TB had a monthly income 

<10,000 tk. whereas approximately half of the non MDR-TB 

patient had monthly income <10,000 tk. and approximately 

half 10,000 tk. Lower monthly incomes was significantly 

associated with MDR-TB (p<0.001). 

Table 9: History of previous contact in patients with MDR-TB and 

non MDR-TB. (n=325). 
 

History of 

Previous contact 
MDR-TB n (%) 

Non MDR-TB 

n (%) 
Total n (%) 

No 23 (76.7) 183 (62.0) 206 (63.4) 

Yes 7 (23.3) 112 (38.0) 119 36.6) 

Total 30 (100) 295 (100) 325 

X²=2.512, df=1, p>0.05. 

 

Table 9 showed history of contact with TB patients in 

patients with MDR-TB and non MDR-TB. It revealed that 

among the patient with MDR-TB only 7 (23.3%) had previous 

contact with TB patients and among patient non MDR-TB 

112 (38.0%) had previous contact with TB patient. But 

the difference in the proportion is statistically insignificant 

(p>0.05). 

Table 10: Relation with contacts of patients with MDR-TB and non 

MDR-TB. (n=119). 
 

Relation with 

Contact 
MDR-TB n (%) 

Non MDR-TB 

n (%) 
Total n (%) 

Spouse 0 (0.0) 36 (32.1) 36 (30.3) 

Parents 2 (28.6) 23 (20.5) 25 (21.0) 

Friends 1 (14.3) 12 (10.7) 13 (10.9) 

Neighbors 1 (14.3) 36 (32.2) 37 (31.1) 

Siblings 1 (14.3) 0 (0.0) 1 (0.8) 

Others 2 (28.6) 5 (4.5) 7 (5.9) 

Total 7 (100) 112 (100) 119 

 

Table 10 showed relation with contact of patients with 

MDR-TB and non MDR-TB. It was found that among seven 

patients of MDR-TB, who had contact with TB patients, 2 

(28.6%) had history of TB among parents, 1 (14.3%) among 

friends, 1 (14.3%) among neighbor, 1 (14.3%) among sibling 

and 2 (28.6%) among other. 36 (32.0%) patients with non 

MDR-TB had history of TB among spouse, 23 (20.5%) 

among parents, 12 (10.7%) among friends. 36 (32.2%) among 

neighbor and 5 (4.5%) among others. 

Table 11 revealed BCG vaccination status in patients 

with MDR-TB and non MDR-TB. It showed that 50% (15) 

patients with MDR-TB had history of BCG vaccination 

and 51.9% (153) patients with non MDR-TB had history of 
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BCG caccination and the difference of proportion was not 

statistically significant (p>0.05). 

 
Table 11: BCG vaccination status of patients with MDR-TB and 

non MDR-TB. (n=325). 
 

BCG 

Vaccination 
MDR-TB n (%) 

Non MDR-TB 

n (%) 
Total п (%) 

No 15 (50.0) 142 (48.1) 157 (48.3) 

Yes 15 (50.0) 153 (51.9) 168 (51.7) 

Total 30 (100) 295 (100) 325 

=0.038, df=1, p>0.05. 

 

Table 12: Frequency of diabetes mellitus in patients with MDR-TB 

and non MDR-TB. (n=325). 
 

Diabetes Mellitus MDR-TB n (%) 
Non MDR-TB 

n (%) 
Total n (%) 

Absent 5 (16.7) 89 (30.2) 94 (28.9) 

Present 25 (83.3) 206 (69.8) 231 (71.1) 

Total 30 (100) 295 (100) 325 

x²-2.415, df=1, p>0.05. 

 

Table 12 showed frequency of diabetes mellitus in patients 

with MDR-TB and non MDR-TB. It revealed that among 

patients with MDR-TB only 5 (16.7%) patients had history 

of Diabetes and among the patients with non MDR-TB 89 

(30.2%) patients had history of diabetes. But the difference 

was not statistically significant (p>0.05). 

 
Table 13: Drug abuse status in patients with MDR-TB and non 

MDR-TB. (n=325). 
 

Drug abuse 

Status 
MDR-TB n (%) 

Non MDR-TB 

n (%) 
Total n (%) 

No H/O drug 

abuse 
3 (10.0) 119 (40.3) 122 (37.5) 

Have H/O drug 

abuse 
27 (90.0) 176 (59.7) 203 (62.5) 

Total 30 (100) 295 (100) 325 

H/O-History of 

X-10.690, df=1, p<0.01. 

 

Table 13 showed drug abuse status in patients with MDR-

TB and non MDR-TB. It showed that 90.0% (27) patients of 

MDR-TB dad a history of drug abuse. Whereas 59.7% (176) 

patients of non MDR-TB had history of drug abuse. History 

of drug abuse was found to be significantly associated with 

MDR-TB (p<0.01). 

Table 14 showed type of drug abuse in patients with 

MDR-TB and non MDR-TB. It revealed that among patients 

with MDR-TB 18 (66.6%) patients were smoker and among 

patient with non MDR-TB 105 (59.7%) patients were 

smoker. And the difference of proportion was statistically 

insignificant (p>0.05). 

Table 14: Type of drug abuse in patients with MDR-TB and non 

MDR-TB. (n=203). 
 

Type of drug 

abuse 
MDR-TBn (%) 

Non MDR-TB 

n (%) 
Total п (%) 

Jarda 9 (33.3) 71 (40.3) 80 (39.4) 

Smoking 11 (40.7) 70 (39.8) 81 (39.9) 

Smoking & 

Ganja 
7 (25.9) 35 (19.9) 42 (20.7) 

Total 27 (100) 176 (100) 203 

X²=1.016, DF-2, P>0.05. 

 

Table 15 showed anatomical site of TB in patients with 

MDR-TB and non MDR-TB. It revealed that although it is 

statistically significant (p<0.01), all of the non MDR-TB 

295(100%) and almost all (29, 96.7%) of MDR-TB patients 

were suffering from pulmonary TB. Only 1 (3.3%) patient 

from MDR-TB was suffering from extra pulmonary TB. 

 
Table 15: Anatomical site of TB in patients with MDR-TB and non 

MDR-TB. (n=325). 
 

Anatomical 

Site 
MDR-TB n (%) 

Non MDR-TB 

n (%) 
Total n (%) 

Pulmonary 29 (96.7) 295 (100.0) - 

Extra 

Pulmonary 
1 (3.3) - 1 (0.3) 

Total 30 (100) 295 (100) 325 

 

Table 16 showed sputum smear results in patients with 

MDR-TB and non MDR-TB. It revealed that 27 (90.0%) 

patients among MDR-TB were smear positive and 251 

(85.1%) patients among non MDR-TB were smear positive. 

The difference was not statistically significant (p>0.05). 

 
Table 16: Sputum smear result in patients with MDR-TB and non 

MDR-TB. (n=325). 
 

 

Sputum Smear 
 

MDR-TB n (%) 
Non MDR-TB 

n (%) 

 

Total n (%) 

Smear Positive 27 (90.0) 251 (85.1) 278 (85.5) 

Smear Negative 3 (10.0) 44 (14.9) 47 (14.5) 

Total 30 (100) 295 (100) 325 

x²=0.532, df=1, p>0.05. 

 

Pie chart in figure 4 showed frequency of treatment 

category among patients with non MDR-TB. It revealed that 

most of the patients (277, 93.9%) with non MDR-TB were 

receiving category I and 18 (6.1%) patients were receive 

category II anti-TB treatment. 
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Figure 4: Frequency of treatment category in patients with non 

MDR-TB. (n=295). 

 

Table 17 showed frequency of category of MDR-TB. It 

revealed that among the 30 patients with MDR-TB 12 (40%) 

were primary MDR (newly diagnosed as a case of MDR-TB) 

and 18 (60%) were secondary MDR-TB (Previously treated 

with anti-TB drugs. 

 
Table 17: Frequency of different category of MDR-TB. (n=30). 

 

MDR category Frequency Percent 

1Primary MDR-TB 12 40 

Secondary MDR-TB 18 60 

Total 30 100 

 

Table 18 showed time interval from beginning of 

symptoms and starting treatment in patients with MDR-

TB. It revealed that among the 30 patients with MDR-TB 

24 (82.8%) received anti-TB treatment immediately after 

diagnosis. 4 (13.8%) received treatment within 2 weeks of 

diagnosis and only 1 (3.4%) received treatment >2 months 

after diagnosis. 

 
Table 18: Time interval from beginning of symptoms and starting 

treatment in patients with MDR-TB. (n=30). 
 

Interval of treatment Frequency Percent 

Immediately 24 82.8 

Within 2 weeks 4 13.8 

Time lapse >2 months 1 3.4 

Total 30 100 

 

Table 19 showed frequency of type of treatment centers 

in patients with MDR-TB. The table revealed that most (27, 

90%) of the patients with MDR-TB received treatment from 

government organization and only 3 (10%) had received 

treatment from NGOs. 

Table 19: Frequency of treatment center types treating patients with 

MDR-TB. (n=30). 
 

Treatment received from Frequency Percent 

GOV 27 90 

NGO 3 10 

Total 30 100 

Table 20 showed frequency of previous treatment category 

in patients with secondary MDR-TB, It revealed that among 

the 18 patients of MDR-TB who received previous anti-TB 

treatment 16 (88.9%) received category I treatment and 2 

(11.1%) received category II treatment. 

Table 20: Frequency of previous treatment category in patients with 

secondary MDR-TB. (n=18). 
 

Previous treatment category Frequency Percent 

Category I 16 88.9 

Category II 2 11.1 

Total 18 100 

 

Table 21 showed adherence of in patients with secondary 

MDR-TB. The table revealed that majority (13, 72.2%) of 

previously treated patients did not take daily anti-TB regimen 

but only 5 (27.8%) received daily anti-TB treatment. 

Table 21: Frequency of daily drug intake (adherence) in patients 

with secondary MDR-TB. (n=18). 
 

Daily drug intake Frequency Percent 

No 13 72.2 

Yes 5 27.8 

Total 18 100 

 

Table 22 showed regularity of DOT therapy in patients 

with secondary MDR-TB. It revealed that more than half of 

the patients (10, 55.6%) of previously treated MDR-TB cases 

received DOT therapy on regular basis. A significant number 

of patients (8, 44.4%) received DOT therapy irregularly. 

 
Table 22: History of DOT therapy in patients with secondary MDR-

TB. (n=18). 
 

History of DOT therapy Frequency Percent 

Sometimes 8 44.4 

Always 10 55.6 

Total 18 100 

 

Table 23 showed observer of DOT therapy in patients 

with secondary MDR-TB. It revealed that MDR-TB patients 

who received previous anti-TB treatment had DOT therapy 

observed by health worker (8, 44.4%) and by community 

personnel (10, 55.6%). 
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Table 23: Observer of DOT therapy in patients with MDR-TB. 

(n=18). 
 

Observer of DOT therapy Frequency Percent 

Health worker 8 44.4 

Community personnel 10 55.6 

Total 18 100 

 

Table 24 showed previous sputum conversion history 

in patients with secondary MDR-TB. The table revealed 

that among MDR-TB patients who received previous anti-

TB treatment, 6 (33.3%) had a history of sputum smear 

conversion and 12 (663.7%) patients were treatment failure, 

relapse or lost to follow up cases. 

Table 24: Previous sputum conversion history in patients with 

secondary MDR-TB. (n=18). 
 

Sputum conversion history Frequency Percent 

Converted 6 33.3 

Not converted 12 66.7 

Total 18 100 

 

Table 25 showed registration category in patients with 

MDR-TB. It revealed that among the 30 MDR-TB patients 

12 (40.0%) were recorded as new, 8 (26.7%) were recorded 

as non converter cat-l, 2 (6.7%) as failure after cat-1, 1 (3.3%) 

failure after cat-ll, 4 (13.3%) as relapse after cat-l and 3 

(10.0%) were recorded as others or lost to follow up cases. 

Table 25: Registration category of patients with MDR-TB. (n=30). 
 

Sputum conversion history Frequency Percent 

New 12 40 

Non converter cat-l 8 26.7 

Failure after cat-l 2 6.7 

Failure after cat-II 2 6.7 

Relapse after cat-l 3 9.9 

Others (Lost to follow up) 3 10 

Total 30 100 

Discussion 

The present hospital-based cross-sectional study was 

conducted to determine the proportion of multidrug-resistant 

tuberculosis (MDR-TB) and identify the factors associated 

with MDR-TB among tuberculosis patients attending Chest 

Disease Hospital, Rajshahi. A total of 325 tuberculosis 

patients were enrolled, including 30 MDR-TB cases and 295 

drug-susceptible TB patients. The study demonstrated that 

9.2% of all tuberculosis patients had MDR-TB, indicating 

that drug-resistant tuberculosis remains an important public 

health concern in northwestern Bangladesh. The observed 

proportion of MDR-TB (9.2%) is comparable with reports 

from several high TB burden countries, where MDR-TB 

prevalence among notified TB cases ranges between 5% and 

12%. Bangladesh remains one of the high-burden countries 

for tuberculosis and drug-resistant TB, and previous national 

reports have documented that MDR-TB continues to pose a 

significant challenge despite expansion of rapid molecular 

diagnostic services [12]. The presence of nearly one in every 

eleven TB patients with MDR-TB in the present study 

highlights the continued need for early diagnosis, prompt 

initiation of appropriate treatment, and improved adherence 

to therapy. The mean age of patients with MDR-TB was 

slightly lower than that of non-MDR-TB patients (42 versus 

47 years), although the difference was not statistically 

significant. Most MDR-TB patients were older than 30 years, 

suggesting that economically productive adults remain the 

most affected age group. Similar observations have been 

reported in studies from Bangladesh, India, Ethiopia, and 

Pakistan, where MDR-TB predominantly affects adults 

because they have greater occupational exposure, increased 

mobility, and a higher likelihood of previous anti-tuberculosis 

treatment. The absence of a significant association between 

age and MDR-TB in this study suggests that drug resistance 

may develop across a wide age range when other risk factors 

are present [13]. Male patients constituted approximately 

two-thirds of both MDR-TB and non-MDR-TB groups, 

although sex was not significantly associated with MDR-TB. 

Male predominance among tuberculosis patients has been 

consistently reported worldwide. This finding may reflect 

greater occupational exposure, smoking, substance abuse, 

delayed health-seeking behaviour, and increased social 

interaction among men. However, because similar proportions 

were observed in both study groups, gender alone does not 

appear to be an independent determinant of MDR-TB in this 

population. The majority of participants originated from rural 

areas, and no significant difference in residence or housing 

conditions was observed between MDR-TB and non-MDR-

TB patients. This finding is understandable because Chest 

Disease Hospital, Rajshahi mainly serves a rural population. 

Previous studies from Bangladesh have also reported a 

predominance of rural TB patients due to the larger rural 

population, poverty, limited healthcare accessibility, and 

delayed diagnosis [14]. Although residence itself was not 

associated with MDR-TB, rural populations may still face 

barriers to early diagnosis and treatment completion. Nearly 

half of the study participants were illiterate, and educational 

status did not differ significantly between MDR-TB and non-

MDR-TB groups. Low educational attainment is common 

among TB patients in developing countries and may reduce 

awareness regarding disease transmission, treatment 

adherence, and infection prevention. Although education was 

not statistically associated with MDR-TB in the present 

study, improving health literacy remains an essential 

component of tuberculosis control programmes [15]. Family 

size showed a statistically significant association with MDR-

TB. More than half (56.7%) of MDR-TB patients belonged to 

households with more than six family members compared 
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with 37.6% of non-MDR-TB patients. Larger family size 

may facilitate prolonged household exposure, overcrowding, 

delayed isolation of infectious patients, and increased 

opportunities for transmission of resistant strains. Similar 

findings have been reported in several Asian and African 

studies, where overcrowded living conditions were identified 

as important contributors to TB transmission. Monthly family 

income was another important determinant. Nearly two-

thirds of MDR-TB patients had a monthly family income 

below 10,000 BDT, and lower income was significantly 

associated with MDR-TB. Poverty influences nutritional 

status, access to healthcare, treatment adherence, 

transportation costs, and living conditions, all of which 

increase vulnerability to tuberculosis and drug resistance 

[16]. This observation supports previous reports demonstrating 

that socioeconomic deprivation remains one of the strongest 

predictors of poor tuberculosis outcomes. History of contact 

with TB patients was not significantly associated with MDR-

TB in the present study. Although household contact is a 

recognized risk factor for tuberculosis transmission, many 

patients may fail to recall previous exposure, or transmission 

may occur in community settings rather than within families 

[17]. Therefore, the lack of statistical significance should be 

interpreted cautiously. BCG vaccination status also showed 

no significant association with MDR-TB. BCG vaccination 

primarily protects against severe childhood forms of 

tuberculosis rather than preventing pulmonary tuberculosis or 

drug-resistant disease in adults. Consequently, similar 

vaccination rates between MDR-TB and non-MDR-TB 

groups are biologically plausible. Diabetes mellitus was 

common in both groups but was not significantly associated 

with MDR-TB. Although diabetes increases susceptibility to 

tuberculosis and may adversely affect treatment outcomes, its 

role in the development of drug resistance remains 

controversial [18]. Several international studies have 

produced inconsistent findings, suggesting that diabetes alone 

may not independently predict MDR-TB without considering 

treatment adherence and previous drug exposure. A 

particularly important finding of the present study was the 

strong association between substance abuse and MDR-TB. 

Ninety percent of MDR-TB patients reported a history of 

drug abuse compared with 59.7% of non-MDR-TB patients, 

and this difference was statistically significant [19]. Substance 

abuse, particularly smoking, may impair immune function, 

reduce adherence to prolonged anti-tuberculosis treatment, 

increase treatment interruption, and worsen treatment 

outcomes. Numerous studies have similarly identified 

smoking and substance abuse as modifiable risk factors for 

MDR-TB, highlighting the importance of integrating smoking 

cessation and addiction counselling into TB control 

programmes. Almost all MDR-TB patients had pulmonary 

tuberculosis, while extrapulmonary disease was uncommon. 

This finding agrees with the established epidemiology of 

MDR-TB because pulmonary disease represents the principal 

source of transmission and the primary indication for 

molecular diagnostic testing. Likewise, sputum smear 

positivity was high in both study groups, reflecting the 

infectious nature of patients attending a specialized chest 

disease hospital. Among MDR-TB patients, 60% had 

secondary MDR-TB, whereas 40% represented primary 

MDR-TB. The predominance of secondary MDR-TB 

suggests that inadequate previous treatment, treatment 

interruption, or poor adherence continues to contribute 

substantially to the emergence of drug resistance [20]. 

However, the relatively high proportion of primary MDR-TB 

also indicates ongoing community transmission of resistant 

Mycobacterium tuberculosis strains, which represents a 

major public health concern. Treatment history further 

supported this observation. Among previously treated MDR-

TB patients, most had received Category I treatment, more 

than 70% admitted irregular daily drug intake, and two-thirds 

had no previous sputum conversion. These findings strongly 

suggest that incomplete treatment adherence and treatment 

failure remain major contributors to the development of 

MDR-TB. Similar conclusions have been reported by WHO 

and numerous international studies, emphasizing that 

uninterrupted treatment, effective DOT implementation, and 

regular follow-up are essential for preventing drug resistance. 

Conclusion 

This hospital-based cross-sectional study demonstrated 

that multidrug-resistant tuberculosis (MDR-TB) remains a 

significant public health challenge among patients attending 

Chest Disease Hospital, Rajshahi. Larger family size, lower 

socioeconomic status, and a history of substance abuse 

were significantly associated with MDR-TB, whereas 

demographic characteristics, educational status, residence, 

BCG vaccination, diabetes mellitus, and history of contact 

with TB patients showed no significant association. The 

study also found that secondary MDR-TB was more common 

than primary MDR-TB, indicating that previous inadequate 

treatment and poor treatment adherence contribute 

substantially to the development of drug resistance. These 

findings highlight the need for early diagnosis, strict treatment 

adherence, effective Directly Observed Treatment (DOT), 

patient counselling, and strengthened tuberculosis control 

strategies to reduce the burden of MDR-TB in Bangladesh. 

Limitations of the Study 

The present study had several limitations that should be 

considered while interpreting the findings. First, the study 

was conducted in a single tertiary-level chest disease hospital; 

therefore, the findings may not be generalizable to the entire 

population of Bangladesh. Second, the relatively small number 

of MDR-TB cases (n = 30) may have reduced the statistical 

power to detect associations with some variables. Third, the 

cross-sectional study design does not allow determination 

of causal relationships between the identified risk factors 

and MDR-TB. Fourth, information on previous treatment 
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history, contact history, and substance abuse was based on 

participants' self-reports, which may be subject to recall bias. 

Finally, important clinical and laboratory factors such as HIV 

status, nutritional status, drug susceptibility to second-line 

anti-tuberculosis drugs, and molecular characterization of 

Mycobacterium tuberculosis strains were not assessed, which 

could have provided additional insight into the epidemiology 

of MDR-TB. 
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