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Background: Tuberculosis remains a major global health problem. It causes ill-health 
among millions of people each year and ranks alongside the human immunodeficiency 
virus (HIV) as a leading cause of death worldwide. For effective tuberculosis control, it is 
a prerequisite to detect the cases as early as possible and to ensure that the tuberculosis 
patients complete their treatment and get cured. However, the burden of the problem is still 
a national issue, and there is a scarcity of research to show treatment outcomes and 
associated factors of tuberculosis at the North Wollo Zone, specifically Woldia.
Methods: Institution-based, retrospective register-based data were collected from medical 
records of tuberculosis patients from 2015 up to 2018 at Woldia General Hospital. The data 
were analyzed using SPSS version 24, and multiple logistic regression methods were used to 
investigate the association between independent and dependent variables. A P-value of less than 
5% was considered statistically significant in the final model.
Results: The prevalence of successful tuberculosis treatment outcomes was 80.7%. Among all 
patients, 73% were pulmonary tuberculosis cases. This study results show that age less than 24 years 
old [AOR: 4.7; 95% CI (1.3–10.1)], male sex [AOR: 2.8; 95% CI (2.1–4.8)], year of registration in 
2018 [AOR: 4.8; 95% CI (3.9–7.4)], and HIV negative status [AOR: 3.9; 95% CI (1.4–10.7)]  were 
found to be significantly associated factors with the treatment outcomes of tuberculosis.
Conclusion: The study showed that nearly 20% of tuberculosis patients had an unsuccessful 
treatment outcome. Older age, female sex, year of registration in 2015, and being HIV 
positive were found significantly associated with poor tuberculosis treatment outcomes. 
Therefore, targeted measures should be considered to decrease poor TB treatment outcomes 
among high-risk patients through careful monitoring, making the DOTs program more 
accessible, counseling, and linking HIV patients.
Keywords: TB treatment, treatment outcome, successful treatment outcome

Introduction
Mycobacterium tuberculosis is an intracellular bacterium, causing respiratory ill-
ness, tuberculosis. The bacilli infect about one-third of the world’s population, 
leaving the majority with an asymptomatic state of a disease called latency.1 

While only a few proportions (10%) of those latently infected develop active TB, 
the majority (90%) will remain asymptomatic.2 Tuberculosis is a life-threatening 
disease caused by mycobacterium tuberculosis having an increased prevalence in 
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developing countries.3 It is a major global health problem 
and ranks alongside HIV as a leading cause of mortality 
worldwide.4

Although there is the availability of highly effective 
treatment for decades, tuberculosis remains a challenge 
especially for low-income countries.5 According to WHO 
2019 tuberculosis report, there are an estimated 10 million 
people infected with TB and 1.2 million tuberculosis 
deaths among peoples living with HIV/AIDS globally. Of 
these cases, the highest report was from Africa (24%), 
next to Asia (44%).6 Ethiopia is one of the high tubercu-
losis burden countries. The Ethiopian Federal Ministry of 
Health (FMOH) hospital statistics data have shown that 
tuberculosis is the leading cause of morbidity, the third 
cause of hospital admission, and the second cause of death 
in Ethiopia, after malaria.7 A high proportion of patients 
died (10.1%) or defaulted (18.3%), which is a serious 
public health concern that needs to be addressed 
urgently.8 The Ethiopian tuberculosis prevalence survey 
2011 showed that 55% of tuberculosis cases were found 
among peoples younger than 35 years old.9

The proportion of deaths was higher in smear-negative 
pulmonary tuberculosis patients than smear-negative tuber-
culosis patients. The defaulters and treatment failures rate 
were higher in developing countries including Ethiopia.10 

Multiple therapies (the combination of three or more anti- 
TB drugs for at least 6 months) are adopted for the treatment 
of active TB as well as a preventative therapy for latent TB.11 

A great issue about unsuccessful tuberculosis treatment out-
come is due to drug resistance; Multiple Drug Resistance 
(MDR) and Extensive Drug Resistance (XDR) which was 
a big mankind problem causing increase burden of 
tuberculosis.12 The prevalence of unsuccessful tuberculosis 
treatment outcome was reported in different studies; Afar 
(18.2%),13 West Ethiopia (17.5%),3 Central Africa 
(27.6%),14 and India (14%).15

The studies showed that there are different factors for 
poor TB treatment outcomes. Older age, type of tubercu-
losis, TB/HIV comorbidity, previous tuberculosis treat-
ment, low income, limited access to transport, distance 
from home to the treatment center, limited interest in 
information about the disease and its treatment, limited 
social support, multidrug resistance, and comorbidity 
have all been found to be related to unsuccessful treatment 
outcomes.16–19 The national tuberculosis control program 
should exert concerted efforts to identify undetected tuber-
culosis cases in the communities. Although the prevalence 
of tuberculosis is decreased through time, it is concerning 

that most tuberculosis patients in the community were 
younger adults which indicate tuberculosis is circulating 
in the communities of Ethiopia.9

Despite intensive efforts to control, tuberculosis remains 
a major public health problem in low-income countries. Even 
though different researches showed the prevalence of tuber-
culosis in different parts of Ethiopia, the treatment outcomes 
were not well studied in Northern Ethiopia, specifically, the 
North Wollo Zone where there are a large number of tuber-
culosis patients were found. Therefore, this study intended to 
assess tuberculosis treatment outcomes and associated fac-
tors at Woldia General Hospital.

Methods
Study Design and Setting
A retrospective document review from 2015 to 2018 was 
conducted on May 10–30/2019 at Woldia General 
Hospital, which is found in Woldia town, is a capital city 
of North Wollo Zone. It is located 520 Km away from the 
capital city Addis Ababa.

Study Population
All tuberculosis patients who got the treatment of tubercu-
losis at Woldia General Hospital from 2015 to 2018 were 
included as a study population and patients who had 
incomplete data were excluded from the study. Patient 
charts that did not report outcome variables; successful 
treatment outcome, completed, treatment failure, loss to 
follow-up, transferred out, and death was considered 
incomplete data which was handled by case deletion.

Sampling Technique and Sample Size
A total of 270 tuberculosis patients were treated from 2015 
to 2018 at Woldia General Hospital. Then, all these 
patients were included in the study.

Method of Data Collection
The data were collected through medical record reviews of 
patients using a prepared standard checklist in the tuber-
culosis clinic. The checklist was pretested and standar-
dized among 5% of the study population in Dessie 
Referral Hospital for content validity. The contents of the 
checklist include socio-demographic, HIV status, type of 
tuberculosis, and treatment outcome. The data were col-
lected by four nurses after giving one-day training on the 
data collection tool and techniques of data collection. 
Demographic and clinical data such as age, sex, type of 
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tuberculosis, HIV status, Cotrimoxazole preventive ther-
apy (CPT), and ART status were retrieved from the tuber-
culosis registry.

Variables
The dependent variable was a tuberculosis treatment out-
come which is a successful tuberculosis treatment outcome 
and unsuccessful treatment outcome. Unsuccessful treat-
ment outcome includes; failure, loss to follow-up, and 
death. The independent variables were; age, sex, weight, 
residence, year of registration, HIV status, ART status, 
CPT initiation, type of tuberculosis, and patient category.

Ethical Clearance
The study was approved by the Institutional Review Board of 
Woldia University. A patient informed consent was not 
required because the data were obtained from retrospective 
chart review. The data were collected after a written informed 
consent was taken from the hospital manager. All patient data 
will be kept confidential. The study was also conducted in 
accordance with the declaration of Helsinki. Any data 
intended for sharing will be de-identified.

Data Processing and Analysis
After the data collection, the data template format was pre-
pared, coded, and entered into Epi Data version 4.2. Then, 
the data were exported to SPSS version 24 for analysis. 
Descriptive analysis was employed to describe the percen-
tages and distributions of the respondent’s socio- 
demographic characteristics and the factors that influence 
the tuberculosis treatment outcome. Bivariate and multivari-
ate analyses were used for determining the association of the 
independent variable with the dependent variable. A crude 
and adjusted odds ratio with the corresponding 95% confi-
dence intervals was also computed. P-value <0.05 was con-
sidered statistically significant in this study. The results were 
presented in the form of tables, graphs, and charts.

Result
All 270 registered tuberculosis cases were included which 
gives a 100% response rate. Of these 270 cases, 53.3% 
were males and 38.5% were found in the age group 
between 24 and 44 years. The mean age of the respondents 
was 36.64 years ± 6.758 SD. Among all treated tubercu-
losis patients, 18.5% were HIV-positive cases, 73% were 
pulmonary tuberculosis cases, 59.4% were smear-positive 
results, and 8.5% had presumptive multidrug-resistant 
tuberculosis (Table 1).

Tuberculosis Treatment Outcome
Of the total registered 270 cases, 80.7% had a successful 
treatment outcome and 19.3% had an unsuccessful treat-
ment outcome. Among tuberculosis patients who got treat-
ment, 46.67% were cured, and 81.5% had completed their 
treatment regimen (Table 2).

Table 1 Socio-Demographic and Clinical Profile of Tuberculosis 
Patients Registered at Woldia General Hospital, from 2015 to 
2018 (2019)

Variables Frequency Percentage

Age < 24 years 84 31.1
24–44 years 104 38.5

>45 years 82 30.4

Weight <30 kg 48 17.8
30–50kg 105 38.9
>50kg 117 43.3

Residence Urban 103 38.1
Rural 167 61.9

Year of registration 2015 55 20.4
2016 76 28.1

2017 78 28.9
2018 61 22.6

HIV status Positive 50 18.5
Negative 220 81.5

ART initiated Yes 48 96
No 2 4

CPT initiated Yes 48 96

No 2 4

New 215 79.3

Patient category Re-treatment 27 10.0

Transfer in 28 10.3

Table 2 Treatment Outcomes of Tuberculosis Among 
Tuberculosis Patients Registered at Woldia General Hospital, 
from 2015 to 2018 (2019)

Treatment Outcome Frequency Percentage

Cured 126 46.7

Completed 220 81.5
Failure 14 5.2

Death 15 5.6

Transfer out 8 3
Loss to follow-up 15 5.6

Overall successful treatment 218 80.7
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Factors Associated with Tuberculosis 
Treatment Outcome
As reviled in Table 3, treatment outcomes of tuberculosis 
were affected by age, sex, year of registration, and HIV 
status of the patient. Patients whose age was less than 24 
years old were 4 0.7 times more likely to had successful 
treatment outcomes than those whose age was greater than 
45 years old [AOR: 4.7; 95% CI (1.3–10.1)]. Similarly, 
male tuberculosis patients were 2.8 times more likely to 
have successful treatment outcomes than female patients 
[AOR: 2.8; 95% CI (2.1–4.8)]. Regarding the year of treat-
ment, patients whose year of treatment was in 2018 were 
4.8 times more likely to had successful treatment outcomes 
than whose year of treatment was in 2015 [AOR: 4.8; 95% 

CI (3.9 −7.4)]. Human Immunodeficiency Virus negative 
tuberculosis patients were 3.9 times more likely to had 
a successful treatment outcome than HIV positive tubercu-
losis patients [AOR: 3.9; 95% CI (1.4–10.7)] (Table 3).

Discussion
Although the prevalence of successful tuberculosis treatment 
outcomes higher than the previous estimates in Ethiopia, it is 
concerning that some tuberculosis patients had unsuccessful 
tuberculosis treatment outcomes. The finding of this study had 
no satisfactory treatment outcome as compared to the national 
tuberculosis treatment survey which was a 96% success rate. 
This might be due to the reason that the current study was from 
a single institution where many tuberculosis patients from rural 

Table 3 Bivariable and Multivariate Analyses of Tuberculosis Treatment Outcomes Among Tuberculosis Patients Registered at Woldia 
General Hospital, from 2015 to 2018 (2019)

Variables Treatment Outcome COR(95% CI) AOR(95% CI)

Successful N (%) Unsuccessful N (%)

Age <24 years old 71 (84.5) 13 (15.5) 2.3 (1.1–4.8) 4.7 (1.3–10.1)
24–44 years old 89 (85.6) 15 (14.4) 0.9 (01–2.1) 1.9 (0.5–6.3)

≥45 years old 58 (70.7) 24 (29.3) 1 1

Sex Male 105 (72.9) 39 (27.1) 3.2 (1.6–6.4) 2.8 (2.1–4.8)
Female 113 (89.7) 13 (10.3) 1 1

Weight <30 kg 33 (68.8) 15 (31.2) 2.2 (1.0–4.8) 2.7 (0.7–10.3)
30–50 kg 88 (83.8) 17 (16.2) 0.9 (0.5–1.9) 1.4 (0.4–4.3)

≥50 kg 97 (82.9) 20 (17.1) 1 1

Residence Urban 90 (87.4) 13 (12.6) 1 1
Rural 128 (76.6) 39 (23.4) 2.1(1.1–4.2) 2.0 (0.7–6.0)

Year of registration 2015 32 (58.2) 23 (41.8) 1 1
2016 61 (80.3) 15 (19.7) 0.1 (0.1–0.4) 2.0 (0.5–7.6)
2017 71 (91.9) 7 (9.0) 0.2 (0.1–0.8) 0.7 (0.2–3.2)

2018 54 (88.5) 7 (11.5) 0.3 (0.2–0.8) 4.8 (3.9–7.4)

HIV status Negative 186 (84.5) 34 (15.5) 3.1 (1.6–6.0) 3.9 (1.4, 10.7)
Positive 32 (64.0) 18 (36.0) 1 1

Type of TB Pulmonary 160 (89.4) 37 (10.6) 1 1
Extra pulmonary 58 (79.5) 15 (20.5) 1.1 (0.6–2.2) 0.3 (0.1–5.1)

Smear result Positive 92 (78.6) 25 (21.4) 1.4 (0.7–3.0) 1.4 (0.5–3.9)
Negative 68 (85.0) 12 (15.0) 1 1

Presumptive MDR TB Yes 17 (73.9) 6 (26.1) 1.5 (0.6–4.1) 0.8 (0.2–3.9)
No 201 (81.4) 46 (18.6) 1 1

Patient category New 176 (81.7) 39 (18.3) 1 1
Re-treated 18 (66.7) 9 (33.3) 2.3 (0.9 −5.4) 1.3 (0.4–5.1)

Transfer in 24 (85.7) 4 (14.3) 0.8 (0.3–2.3) 0.5 (0.1–3.4)

Abbreviations: AOR, adjusted odd ratio; CI, confidence interval; COR, crude odd ratio; HUV, human immunodeficiency virus; MDR, multidrug resistance; TB, 
tuberculosis.
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residences got treatment, whereas the national survey on tuber-
culosis treatment included a more urbanized population caus-
ing an increased success rate. The successful tuberculosis 
treatment outcome in this study was lower than studies con-
ducted in the Tigray region (89.2%),5 Southern Ethiopia 
(85.2%),16 Northeastern Ethiopia (89.9%),20 Northern 
Ethiopia (94%),21 Debretabour hospital (87.1%),22 and 
Eastern Ethiopia (92.5%).23 The discrepancy might be due to 
sociodemographic, cultural, and socioeconomic variations. On 
the other had this finding is higher than a study conducted in 
India (60%).24 This variation is because of the difference in 
study subjects; in India, the study subjects were MDR tuber-
culosis patients whose treatment outcome is surely unsuccess-
ful compared to all other tuberculosis patients. The result of 
this study also higher than studies conducted in the Oromia 
region (78.29%),25 North Shoa (63.62%),26 and Ethiopian city 
administrative hospitals (55.8%).4 This discrepancy might be 
due to the reason that the previous studies conducted among 
prisoners, MDR tuberculosis patients, and tuberculosis patients 
at referral hospitals; where complicated cases were treated 
causing more unsuccessful treatment outcome, whereas the 
current study was undergone at the general hospital; where 
less complicated patients were treated which increases the 
treatment success rate. The result of this study was almost 
similar to studies done in Adama city (80.8%),27 West 
Ethiopia (82.5%),3 Gonder (79%),28 and Afar region 
(81.8%).13

In this study, a successful tuberculosis treatment outcome 
was higher among patients treated in 2018 than those who 
were treated in 2015 and 2016. This might be due to the 
reason that patients become aware of the treatment regimen 
and got better treatment over time. This finding is supported 
by a study conducted at Awi Zone, Northwest Ethiopia; the 
success rate was 213/100,000 in 2012 and 189/100,000 in 
201629 and Harar town, Eastern Ethiopia; the success rate 
was 53.2% in 2011 and 64.2% in 2015.23

The sex of the patient was significantly associated with 
successful tuberculosis treatment outcomes. Males were 
nearly three times more likely to have successful tuberculosis 
treatment outcomes as compared to females; the finding was 
in line with a study conducted in Northeast Ethiopia.30 This 
might be because females have different maternal-related 
complications and are less immune-competent as compared 
to males that decrease successful treatment outcomes. 
Similarly, the age of the patient had a significant association 
with tuberculosis treatment outcome. Patients whose age was 
less than 24 years were nearly five times more likely to have 
a successful treatment outcome than the patients whose age 

was greater than 45 years old. This finding was supported by 
studies done in Northern Ethiopia prisons,21 Tigray region,5 

and Arba Minch, Southern Ethiopia.18 This might be due to 
the reason older patients may have the concomitant disease 
and general psychological deterioration. The present study 
also showed that HIV-negative tuberculosis patients were 
nearly five times more likely to have successful treatment 
outcomes than their counterparts. Similar results were 
reported from Afar, Eastern Ethiopia,13 Northeastern 
Ethiopia,20 Southwest Ethiopia,31 and Arba Minch South 
Ethiopia.18 This might be explained with HIV-negative 
tuberculosis patients were more immune competent than 
HIV-positive ones, HIV-positive patients might not take the 
drug as prescribed due to the fear of drug interaction and the 
side effects. The odds of having had successful tuberculosis 
treatment outcomes were 4.8 times high on those patients 
treated in 2018 as compared to patients treated in 2015. 
A similar study in Debretabour, Ethiopia, showed that 
the year of registration had a significant association with 
tuberculosis treatment outcome.22 This might be explained 
by enhancement in patient awareness regarding the disease, 
and the respective drugs might also be modified and changed 
in the drug regimen through time.

Conclusion
The current study showed that nearly 20% of tuberculosis 
patients had an unsuccessful treatment outcome. Older age, 
female sex, year of registration in 2015, and being HIV 
positive were found significantly associated with poor tuber-
culosis treatment outcomes. Therefore, targeted measures 
should be considered to decrease poor tuberculosis treatment 
outcomes among high-risk patients through; careful monitor-
ing, making the DOTs program more accessible, counseling, 
and linking HIV patients. Furthermore, patients at high-risk 
of unsuccessful treatment outcome should be identified early 
and given additional follow-up as well as given 
a combination of medical interventions and social support.

Abbreviations
AIDS, acquired immunodeficiency syndrome; AOR, 
adjusted odds ratio; ART, anti-retro therapy; CI, confi-
dence interval; COR, crude odds ratio; CPT, cotrimoxazole 
preventive therapy; DOTs, directly observed therapies; 
HIV, human immunodeficiency virus; MDR, multidrug 
resistance; SD, standard deviation; SPSS, Statistical 
Package for Social Science; TB, tuberculosis; WHO, 
World Health Organization; XDR, extensive drug 
resistance.
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