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Objective: To investigate determinants of drug resistance and treatment outcomes among patients with drug- 

resistant tuberculosis (DR-TB). 

Design: This was a cross-sectional study on patients diagnosed with DR-TB in Bulawayo and Matabeleland South 

provinces, 2015. 

Results: A total of 129 participants were identified. DR-TB patients were 3.4 times more likely to have been 

treated previously for sensitive TB (95% confidence interval 1.3–9.2). Approximately 88.5% of DR-TB patients 

were diagnosed before completing the sensitive TB course and another 82.1% developed DR-TB within 6 months 

of completing sensitive TB treatment. The likelihood diminished with increasing time interval, becoming less 

likely at > 12 months post-treatment. Most DR-TB patients (87.5%) were likely to have resided outside Zimbabwe 

and to have fallen ill there (85.2%). Overall, hearing loss was the most prevalent (70%) medication side effect ex- 

perienced. Unfavourable interim treatment outcomes were high for patients < 6 months on treatment (prevalence 

odds ratio 2.7, 95% CI 1.2–6.1), becoming 44% less likely after 18 months (95% CI 1.2–11.4). 

Conclusions: The majority of DR-TB patients were diagnosed during sensitive TB treatment, suggesting missed 

DR-TB diagnosis or inadequate treatment. Delays in starting effective TB regimens negatively affect treatment 

outcomes. Drug sensitivity testing at diagnosis, patient monitoring, and enhanced adherence counselling are 

recommended. 
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. Introduction 

Drug-resistant tuberculosis (DR-TB) is a term that describes strains

f Mycobacterium tuberculosis that demonstrate resistance to one or

ore of the first-line drugs for tuberculosis (TB) treatment, and encom-

asses rifampicin-resistant TB (RR-TB), multidrug-resistant TB (MDR-

B), and extensively drug-resistant TB (XDR-TB) (TBFacts.org website,

.d.; WHO/CDC, 2016 ). DR-TB is emerging as a global public health

risis, threatening to undermine the global TB control achievements

ade to date ( Peitzmeier et al., 2017 ). The sustainable development

oal (SDG) target to end TB by 2030, coupled with the globally en-

orsed milestones and targets as outlined in the World Health Orga-

ization (WHO) End TB Strategy, in combination, aim to mitigate the

B scourge across the globe ( World Health Organization, 2014b ). These

trategies present both a challenge and an occasion for the TB commu-

ity to change, acclimatize, and embrace every step necessary to reach
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he vision of a world where no one dies from a curable and preventable

isease ( World Health Organization, 2014a ). 

Zimbabwe is ranked the 17 th highest TB burden country in the world,

nd one of the eight countries in Africa belonging to the 30 high burden

B, TB/HIV, and DR-TB countries ( World Health Organization, 2017 ).

B is the second leading cause of severe morbidity and mortality in

imbabwe ( Zimbabwe Ministry of Health and Child Care, 2018a ). In

 country where HIV drives TB, with high rates of co-infection (80%),

B treatment outcomes remain suboptimal due to the high mortality

 Zimbabwe Ministry of Health and Child Care, 2018b ). 

While TB incidence is on a descending trajectory in Zimbabwe, DR-

B is increasing, with Bulawayo and Matabeleland South provinces

earing a disproportionate overall burden, as illustrated in Figure 1 . 

If the current DR-TB trend in Zimbabwe is sustained, the country is

et to miss the goal of reducing TB incidence by 90% ( < 10/100 000)
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Figure 1. Drug-resistant tuberculosis cases de- 

tected, 2014–2016 (National TB Programme data). 
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y 2035, as espoused in the End TB Strategy ( World Health Organiza-

ion, 2014b ). This study was performed to analyse the epidemiology of

R-TB among new and previously treated drug-sensitive clients in the

igh burden provinces of Zimbabwe (Bulawayo and Matabeleland South

rovinces), as well as the interim treatment outcomes. 

. Methods 

.1. Study design 

A cross-sectional study with an analytical component was used to

escribe the diagnosis and treatment outcomes of DR-TB in the selected

rovinces. 

.2. Setting 

This study was set in Zimbabwe, located in southern Africa, with a

otal population of 14.6 million distributed among 10 provinces. 

During the period investigated, ‘presumptive TB’ patients were eval-

ated at primary and rural health centres where sputum specimens were

ollected and sent to the reference laboratory in Bulawayo for direct

mear microscopy and other tests. The algorithm used at the time did

ot advocate drug susceptibility testing (DST) for all clients diagnosed

ith TB. Before 2017, the following groups were prioritized for Xpert

TB/RIF testing, culture, and DST: people with a history of travel to

outh Africa or Botswana, previously treated TB patients, and those liv-

ng with HIV. In Zimbabwe, Xpert MTB/RIF was rolled out around 2016

108 instruments deployed). Drug-resistant, new, and previously treated

B patients received the WHO-recommended standardized 2-year regi-

en with routine follow-up. The treatment for DR-TB administered was

 standardized second-line regimen, comprising an 8-month intensive

hase with at least six drugs and a 12-month continuation phase with

our drugs, following confirmation of resistance on phenotypic DST. DR-

B patients were admitted to the hospital during the intensive phase

f treatment, or for longer, until culture conversion. Patients were re-

erred to proximal primary health care facilities for continuous medica-

ion resupply. All treatment was delivered under direct observation (di-

ectly observed therapy, DOT) by a health worker. All TB patients were

ffered HIV testing; those found to be HIV-infected were offered co-

rimoxazole preventive therapy (CPT) and antiretroviral therapy (ART)

sing a first-line regimen consisting of zidovudine/stavudine, lamivu-

ine, and efavirenz. Diagnosis and treatment services were provided free

f charge to the patient. Case definitions, outcome categories, recording,

nd reporting followed national TB programme (NTP) guidelines, which
38 
re in accordance with WHO guidelines, and all patient information was

aptured in manual National TB Registers. 

Regarding the study site, Bulawayo and Matabeleland South

rovinces are located to the south of the country, close to the borders

ith Botswana and South Africa. Matabeleland South sits at the edge

f the Kalahari Desert and has a population of 683 893 spread across

even districts in an area of 54 125 km 

2 and a density of 12.636/km 

2 

 UNDP and Government of Zimbabwe, 2017 ). Bulawayo is located in

he southwest part of the country and has a population of 653 337, cov-

ring an area of 39 070 km 

2 and has a density of 3389/km 

2 . Bulawayo

s the second largest city in Zimbabwe and is subdivided into five dis-

ricts. TB services are offered at all 19 health facilities and one infectious

iseases hospital in Bulawayo, and a TB focal person oversees service

elivery activities. Unlike Bulawayo, Matabeleland South Province has

istrict stationed focal persons that oversee TB service delivery activ-

ties. A provincial TB coordinator assumes overall supervision of the

istrict activities and resource distribution. 

.3. Patient population 

All laboratory-confirmed DR-TB patients, ≥ 18 years of age, who were

iagnosed with DR-TB during the period January 1 to December 30,

015 were included. The study was conducted between January and

ugust 2017. 

.4. Data variables, sources of data, and data collection 

Information was obtained on the following variables: age, sex, and

ate of diagnosis for all DR-TB diagnosed patients (defined as the date

hen the laboratory results were available). The date of treatment ini-

iation, history of previous anti-TB treatment (both first- and second-

ine anti-TB drugs), HIV status, ART, and TB treatment outcomes were

ll evaluated. The sources of data were manual clinical records, tri-

ngulated with district electronic databases. A pre-tested interviewer-

dministered questionnaire was used to collect demographic, socio-

ultural, and treatment-related data from the DR-TB patients. Contact

ddresses and telephone numbers were used to trace clients who had

ompleted treatment, with the assistance of TB focal persons and vil-

age health workers. 

.5. Statistical analysis 

Data were cleaned to curtail errors during data entry and analysed

sing Epi Info Statistical Package version 7 ( Supplementary Material
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Table 1 

Demographic characteristics of participants —Bulawayo and Matabeleland South provinces, 2015 ( N = 129) 

Variable Category 

Bulawayo 

( n = 90) 

Matabeleland South 

( n = 39) 

Sex, n (%) Female 49 (54.4) 21 (53.8) 

Male 41 (45.6) 18 (46.2) 

Age (years), n (%) 18–25 13 (14.4) 6 (15.4) 

25 + 77 (85.6) 33 (84.6) 

Age (years), median (IQR) 35 (32.5, 43) 37(28.5, 47.5) 

Marital status Single 21 (23.3) 7 (17.95) 

Married 37 (41.1) 17 (43.6) 

Divorced 16 (17.8) 8 (20.5) 

Widowed 16 (17.8) 7 (17.95) 

Education level Never been to school 5 (5.6) 8 (20.5) 

Primary 0 (0) 0 (0) 

Secondary 73 (81.1) 27 (69.2) 

Tertiary 12 (13.3) 4 (10.3) 

Religion Orthodox 31 (34.4) 17 (43.6) 

Pentecostal 26 (28.9) 8 (20.5) 

Apostolic 20 (22.2) 7 (17.95) 

African 9 (10) 7 (17.95) 

Muslim 4 (4.4) 0 (0) 

IQR, interquartile range. 
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nnex S1). A univariate analysis was performed to describe the demo-

raphic and clinical characteristics of the DR-TB patients. Interim treat-

ent outcomes were analysed because the recruited population was yet

o complete the 2-year treatment regimen. Favourable interim treatment

utcomes were grouped to include retention in care with no history of

nterrupted medication intake and those cured after the regimen. Un-

avourable interim treatment outcomes included a history of stopping

edication intake, experiencing medication side effects, loss to follow-

p, relapse, and death whilst on medication. 

A bivariate analysis was performed to examine the factors associated

ith DR-TB exposure and outcomes. Prevalence odds ratios (PORs) at

 5% significance level were calculated as measures of association. A

orward stepwise logistic regression was conducted to adjust for multiple

onfounders and compute adjusted PORs (aPORs). In addition to age

nd sex, variables found to be significantly associated in the bivariate

nalysis ( P = 0.1) were included in the model. 

. Results 

.1. Baseline characteristics 

Of the 143 documented DR-TB patients diagnosed, 129 (90.2%) were

dentified and interviewed. Fourteen participants could not be traced

hrough the details provided. 

.2. Demographic characteristics of the participants 

The majority of participants in Bulawayo and Matabeleland South

rovinces were female: 54.4% and 53.9%, respectively. The median age

as 35 years (interquartile range 32.5–43 years) for Bulawayo and 37

ears (interquartile range 28.5–47.5 years) for Matabeleland South. The

ajority of participants in each province were married: 41.1% for Bu-

awayo and 43.6% for Matabeleland South. The most common religion

as Pentecostal for Bulawayo participants (28.9%), whilst Orthodox

hurches were more common in Matabeleland South province (43.6%).

uslim was the least practised form of religion, at 4.4% for Bulawayo

nd 0% for Matabeleland South ( Table 1 ). 

.3. Income and habitation of study participants 

Self-employment was the most common source of livelihood for

articipants in both Bulawayo and Matabeleland South provinces, at

6.7% and 43.6%, respectively. A small proportion of participants from
39 
atabeleland South (2.6%) and 20% from Bulawayo earned > US$500

onthly. The majority (48.9%) of participants in Bulawayo were renting

ccommodation, whilst in Matabeleland South, most (41%) participants

wned the houses they were residing in ( Table 2 ). 

Rifampicin mono-resistance was the most common type of DR-TB for

oth Bulawayo and Matabeleland South province, at 78.9% ( n = 71) and

2% ( n = 32), respectively. XDR-TB was least common at 6.7% ( n = 6)

or Bulawayo and 2.6% ( n = 1) for Matabeleland South province. 

.4. Sociocultural factors associated with DR-TB 

Most of the DR-TB patients (70%, n = 90) had a history of HIV treat-

ent. Furthermore, DR-TB patients reported a history of residing in

outh Africa for at least 6 months (87.5%, n = 56), having fallen ill

utside Zimbabwe (85.2%, n = 58), a history of alcohol intake (82%,

 = 41), and smoking (81.3%, n = 26). Only 17.4% ( n = 8) of the DR-TB

atients reported receiving a visitor suffering from TB ( Table 3 ). 

.5. Type of TB and risk of DR-TB treatment outcome 

Most DR-TB patients, 83.2% ( n = 84), had been treated previously

or sensitive TB. Among the previously treated, 88.5% ( n = 23) were di-

gnosed before completing the 6-month treatment duration for sensitive

B, whilst 82.4% ( n = 42) reported stopping medication intake during

he previous treatment period. Participants who experienced medication

ide effects during previous TB treatment (85.7%, n = 24) constituted

he majority of participants diagnosed with DR-TB. Most of the DR-TB

atients (82.1%, n = 32) were diagnosed less than 6 months from com-

letion of sensitive TB treatment. This was followed by those who had

ompleted sensitive TB treatment between 6 and 12 months ago and

hose who had completed it more than 12 months ago, at 80.7% ( n = 50)

nd 57% ( n = 4), respectively ( Table 4 ). 

.6. Interim outcomes for DR-TB treatment 

Among the DR-TB patients on treatment, those who had taken med-

cation for less than 6 months were 2.7 times more likely to have an un-

avourable treatment outcome than those who had received treatment

or longer than 6 months (95% CI 1.2–6.1). Adjusted for age and sex

n the logistic regression, 70% of DR-TB patients were likely to have

eceived sensitive TB treatment for less than 6 months, before being

iagnosed with DR-TB (95% CI 1.5–4.2, P = 0.02) ( Table 5 ). 

Among the participants who had an unfavourable treatment out-

ome, four from Bulawayo (4.4%) and one from Matabeleland South
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Table 2 

Income and habitation characteristics —Bulawayo and Matabeleland South provinces, 2015 ( N = 129) 

Variable Category 

Bulawayo 

( n = 90) 

Matabeleland South 

( n = 39) 

Occupation, n (%) Unemployed 32 (35.6) 17 (43.6) 

Self-employed 33 (36.7) 19 (48.7) 

Formally employed 25 (27.8) 3 (7.7) 

Income level (US$), n (%) < 200 54 (60) 32 (82.1) 

201–500 18 (20) 6 (15.4) 

> 500 18 (20) 1 (2.6) 

Number of persons per room, n (%) ≤ 3 35 (38.9) 18 (46.2) 

> 3 55 (61.1) 21 (53.9) 

Ownership status of residence, n (%) Parents’ house 6 (6.7) 12 (30.8) 

House owned 12 (13.3) 16 (41) 

Renting 44 (48.9) 7 (17.9) 

Living with relatives 28 (31.1) 4 (10.3) 

Table 3 

Sociocultural factors associated with DR-TB —Bulawayo and Matabele- 

land South provinces, 2015 

Exposure Outcome 

DR-TB % 

HIV treatment 90 78.3 

Diabetes mellitus 5 17.9 

Resided in South Africa ≥ 6 months 56 87.5 

Resided in Botswana ≥ 6 months 5 33.3 

Fell ill with TB outside Zimbabwe 58 85.2 

Visitor suffering from TB 8 17.4 

History of smoking 26 81.3 

History of alcohol intake 41 82 

History of social drugs use 3 20 

DR-TB, drug-resistant tuberculosis. 

Table 4 

Previous treatment factors associated with DR-TB —Bulawayo and Matabeleland 

South provinces, 2015 

Exposure Outcome 

DR-TB % 

Previously treated for TB 84 83.2 

Received sensitive treatment < 6 months 23 88.5 

Stopped medication during previous treatment 42 82.4 

Experienced side effects during previous treatment 24 85.7 

Time interval from TB treatment to DR-TB diagnosis 

< 6 months 32 82.1 

6–12 months 50 80.7 

> 12 months 4 57.1 

DR-TB, drug-resistant tuberculosis. 

Table 5 

Interim outcomes of DR-TB treatment by duration of treatment —Bulawayo 

and Matabeleland South provinces, 2015 

Duration in care 

Unfavourable 

outcome 

Favourable 

outcome POR 95% CI P -value 

< 6 months 19 (38.8) 30 (61.2) 2.7 1.2–6.1 0.007 

6–12 months 1 (5.9) 16 (94.1) 0.15 0.01–1.17 0.02 

13–18 months 6 (24) 19 (76) 0.9 0.3–2.4 0.39 

19–24 months 7 (18.9) 30 (81.1) 0.56 0.2–1.4 0.1 

DR-TB, drug-resistant tuberculosis; POR, prevalence odds ratio; CI, confidence 

interval. 
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rovince (2.6%) had a history of defaulting treatment. Five (5.6%) from

ulawayo and 12 (30.8%) from Matabeleland South province died be-

ore completing treatment, whilst one per province, 1.1% from Bul-

wayo and 2.6% from Matabeleland South, were lost to follow-up. 
40 
.7. Side effects experienced whilst on DR-TB treatment 

Hearing loss was the most prevalent DR-TB medication side effect

eported by Bulawayo (69%) and Matabeleland South (73%) partici-

ants, impeding effective communication during interviews. The least

revalent side effect was a loss of appetite at 2.8% ( n = 2) reported by

ulawayo participants only ( Figure 2 ). 

. Discussion 

Three key findings of this study are highlighted. Firstly, about 70% of

ll DR-TB patients were diagnosed during treatment for drug-sensitive

B, which indicates missed DR diagnosis or inadequate treatment. This

nding may be mitigated by performing routine DST for diagnosis and

n all bacteriologically confirmed TB. This will allow early diagnosis

nd early treatment initiation, and ultimately minimize the develop-

ent of negative treatment outcomes. Secondly, negative DR-TB treat-

ent outcomes were more likely to occur during the first few months of

reatment initiation. This may suggest that there was a delay in diagno-

is and initiation of DR-TB treatment, hence the likelihood of negative

utcomes. Thirdly, a history of residing in neighbouring countries, par-

icularly South Africa, was closely associated with DR-TB, resulting in

he provinces proximal to the border being disproportionately affected.

.1. Delayed diagnosis resulting in inadequate treatment 

A high proportion of patients were switched from sensitive TB treat-

ent before completing the course (88.5%). This characteristically fol-

owed sputum-positive results after the removal of ethambutol and

yrazinamide in the continuation phase, exposing the possible under-

reatment that would have been masked by combined therapy. Once

he two potent drugs are removed, the suppressed rather than elimi-

ated bacilli then flourish with resistance, necessitating therapy switch

o the regimen for drug-resistant disease ( Blanchard, 1996 ; Javaid et al.,

017 ). 

Inadequate treatment was further reinforced by the delay in deter-

ining DR-TB status, which is a crucial step for patients to enter the

R-TB treatment cascade. The highest proportion of DR-TB participants

82.1%) had a time interval of < 6 months, and this diminished as the

ime interval increased, becoming much less (57.1%) among partici-

ants who had a time interval of more than 12 months from previous TB

reatment to the development of DR-TB. Developing DR-TB within 12

onths of previous treatment is highly suggestive of inadequate treat-

ent arising from either a missed initial diagnosis, inconsistent medica-

ion intake, or unadjusted dosages in the event of ≥ 10% weight change

uring the treatment course. All three possibilities were likely in the

resent study. A time interval of above 12 months from previous TB

reatment was not associated with DR-TB development. This finding is

lausible and suggests a complete resolution of the initial infection, sug-

esting fresh exposure to the bacilli. 
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A history of stopping TB drug intake during previous treatment was

ssociated with DR-TB in this study. Stopping medication was preju-

iced by two critical issues in this study, which were side effects and

eeling better before completing treatment. The likelihood of patients

topping treatment in the face of side effects was apparent. This was an

nusual finding, in the context of high patient knowledge levels found

n this study. High knowledge levels are usually associated with a better

nderstanding of the condition, which translates to regimen adherence

 Nderitu, 2011 ). The relationship between side effects and abandoning

reatment has been confirmed in the literature ( Harries et al., 2009 ;

torla et al., 2008 ; Tao et al., 2017 ). 

.2. Low economic standing 

The fact that self-employment was the most common source of liveli-

ood for participants from both Bulawayo and Matabeleland South

rovinces, coupled with the majority earning less than US$200 monthly

ay have had a bearing on DR-TB. Low socioeconomic status, evidenced

y the majority of participants in this study being in the income bracket

f less than US$200 monthly, is a known risk factor for DR-TB. DR-TB

hrives in poverty, overcrowding, and in those with poor nutritional in-

ake, which lowers immune resistance to TB once exposed as a contact.

ow socioeconomic standing has also been shown to be a factor associ-

ted with DR-TB in other settings ( Skinner and Claassens, 2016 ). Low

ducational levels result in a vicious cycle of poverty and disease. This

tudy has already revealed that having some form of self-employment is

rotective. These people, in turn, may have better access to basic health

ervices and healthier living conditions, which may mitigate against de-

eloping MDR-TB. 

The same patients with low economic standing are likely unable to

fford good housing, have poor access to nutritious food, and limited

ccess to health services due to long distances and a lack of transport

oney to seek health services. The convergence of these factors results

n a high prevalence of TB in resource-constrained settings. This is a true

eflection of the economic situation in Zimbabwe, where the majority

f the population is not formally employed and is reliant on informal

ndeavours for sustenance. 

.3. TB and HIV 

The association of HIV and all forms of TB is well documented in the

iterature ( Indd et al., 2014 ). In this study, the majority of DR-TB clients

ere also infected with HIV and on treatment. A secondary attribute is
41 
hat HIV-positive patients are regularly screened for TB in Zimbabwe

nd therefore identified early to start treatment. 

Although the country has a generalized HIV epidemic, with HIV

revalence in the 15–49 years age group currently standing at 14%, ART

nitiation currently stands at 74% for adults and 43% for paediatrics. 

The duration of TB treatment is long, and once patients start feeling

ell, a false sense of wellness may result in treatment interruption seem-

ngly becoming an option, particularly considering the employment and

ocial inconveniences that may be associated with being on treatment.

ealth workers who display an attitude perceived to be negative by the

atients may lead to the development of a negative view of health advice

 Mburu et al., 2016 ; Mehra et al., 2013 ; Naidoo et al., 2017 ). 

Diabetes lowers the immune system, similar to HIV. In this study,

here was no significant association between being diabetic and hav-

ng DR-TB. This could have been due to the low prevalence of diabetes

mong study participants. It could also have been due to the low pickup

ate of diabetes by clinicians. Most of the participants in both Bulawayo

nd Matabeleland South provinces were under 50 years of age. This

ge group is known to be at lower risk of diabetes compared to those

 50 years old. Older age is a known risk factor for diabetes. This could

xplain the low prevalence of diabetes among both TB and DR-TB par-

icipants in this study. 

.4. Migration and DR-TB 

In this study, those who had a history of migrating to South Africa

nd Botswana were more likely to have DR-TB compared to those with

o history of migration. This is likely to be since the majority of mi-

rants lack proper documentation, which works as an impediment to

ccessing health facilities when they fall ill. The nature of the jobs ob-

ained by foreigners in these countries does not allow them to afford

ecent accommodation and sanitation, creating a conducive environ-

ent for acquiring infections. Most migrants are known to return home

n an advanced stage of disease, thereby influencing negative treatment

utcomes. 

The majority of patients on DR-TB treatment reported experiencing

arying levels of medication side effects, chief among them being hear-

ng loss. This resulted in patients contemplating defaulting treatment.

hilst the client expects to get better on treatment, experiencing side

ffects requires adequate counselling for the patient to remain motivated

nd remain on treatment, whilst health workers assume the responsibil-

ty of both mitigating the side effects and providing counselling. Pro-
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rammatically, this supports the need to switch therapy to the WHO

ecommended shorter regimen, which has lesser side effects due to the

emoval of kanamycin. 

A statistically significant POR of 2.7 for an unfavourable interim

reatment outcome within the first 6 months of being commenced on

R-TB treatment was observed in this study, and this calls for the pro-

ramme to afford special attention to patients during the initial stages

f therapy. The nature of the disease and its prescribed rigid therapy

resents adjustment challenges that require support. The longer the du-

ation of treatment, the lesser the chances of non-adherence and in-

ersely the better the treatment outcomes. 

It was noted with concern that 36% of DR-TB patients died whilst on

reatment, whilst a further 14% died after completion of treatment. The

ossibility of the cause of death after treatment being unrelated to the

reatment phase cannot be ruled out. However, patients dying on treat-

ent is an area that requires further investigation among the cases, in a

id to establish an association between the deaths and the treatment it-

elf, although DR-TB medication-related toxicities are well-documented

n the literature. The possibility that patients who died whilst on treat-

ent were not responding to available medication and were, therefore,

DR-TB patients, cannot be ruled out, particularly among those who

ied within the first 6 to 12 months of treatment ( Blanchard, 1996 ). 

.5. Limitations 

This study excluded participants who transferred out of the stud-

ed provinces and those who were not traced for an interview. This

ould have likely reduced the strengths of associations. Recall of pre-

ious treatment experiences is dependent on the patient being able to

emember what transpired with accuracy. Recall bias cannot be ruled

ut. The study also depended on the availability and accuracy of clin-

cal records, which was not consistent between facilities, districts, and

rovinces. 

From the findings of this study, it is concluded that programmatic

actors were the major causes of DR-TB in the Bulawayo and Matabele-

and South provinces. Key among these were inadequate treatment and

ailure to identify drug-resistant TB at diagnosis. Medication side effects

ere highly prevalent among DR-TB patients, threatening treatment ad-

erence if not mitigated. Unfavourable treatment outcomes were more

ikely to occur during the initial adjustment phase of therapy than af-

er more than 6 months of treatment, with a longer treatment duration

ecoming protective. 

.6. Conclusions 

Delayed diagnosis and inadequate previous TB treatment, qualified

y switching therapy before treatment completion, and the time interval

 < 6 months) from previous treatment were associated with DR-TB sta-

us and unfavourable treatment outcomes. Strengthening access to drug

ensitivity testing at diagnosis, vigilant patient treatment monitoring,

nd enhanced adherence counselling following treatment initiation are

ecommended to mitigate the scourge of DR-TB. 
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