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Abstract: 

Background: Tuberculosis continued to be as serious public health problem global. It has been registered as the primary 

cause of illness, the third reason for admission and the second cause of death and that has been as challenging disease in 

Ethiopia. 

Objective: The study was designed to determine tuberculosis treatment success and associated factors among TB patients 

in health centers of Hawassa city, Sidama Ethiopia. 

Methods: Facility based cross-sectional study was conducted September 20 to 26/2023 by reviewing all available medical 

records of TB patients those enrolled on anti-TB treatment between September 2021 and June 2023. Data were collected by 

using structured check list and entered in to Epi data version 7.2 and analyzed using SPSS version 22. The binary and 

multiple logistic regressions were used to assess possible associations. The statistical significance between variables were 

measured using adjusted odds ratios and P value <0.05 with 95% confidence interval. 

Result: A total of 445 patients with a median age of 25(IQR: 20-35 years) were included. The overall rate of treatment 

success in current study was 95.7 % (CI 95%: 93%, 97%). The odds of successful treatment outcome were higher among 

patients in age group 15-24years (AOR=5.4, 95% CI: 1.14-26.0), having pre-treatment weight of 40-54.9kg (AOR=2.4, 95% 

CI: 0.2-24.583), and >/=55kg (AOR=2.02, 95% CI: 0.59-6.93) and being new TB patient (AOR=2.01, 95%CI: 0.35-9.90). 

Conclusion and Recommendation: Rate of successful TB treatment outcome was obtained as an acceptable and should be 

maintained and further improved by designing appropriate monitoring and evaluation strategies.  

Keywords: factors; Ethiopia; sidama regional state; treatment success rate 

Introduction 

Background: Tuberculosis is a infectious disease that caused by 

Mycobacterium tuberculosis causative agent and mostly affects the lung 

and can result in pulmonary tuberculosis or extra pulmonary tuberculosis 

within other organs. It is one among the top 10 most common causes of 

mortality worldwide, making it a serious public health concern. If left 

untreated, the illness, most frequently affects the lungs, can be fatal [1, 2]. 

Tuberculosis is transmitted from person to person through the air. People 

who have lung TB spread the germs into the air when they cough, sneeze, 

or spit. It just takes a few of these germs to infect a person by inhalation. 

It is believed that approximately 25% of the world's population carries a 

TB infection; however, the majority of individuals do not progress to 

acquire TB disease and a small percentage may be able to overcome the 

infection. It cannot be spread by those who are infected but not (yet) ill 

with the disease. The lifetime chance of developing tuberculosis is 5–10% 

for those with TB infection. Individuals with weakened immune systems, 

including those with HIV, diabetes, malnutrition, or tobacco use, are more 

susceptible to illness. The symptoms (cough, fever, sweats at night, or 

weight loss) of active tuberculosis may not show up for several months. 

This can cause a delay in seeking medical attention and spread the 

infection to other people. Within a year of coming into close contact, a 

person with active TB can infect five to fifteen more persons. Nearly all 

HIV-positive TB patients will die without treatment, and the average 

percentage of HIV-negative TB patients who die is 45% [3, 4] . 

According to a 2017 WHO estimate, 1.6 million people died from 

tuberculosis and approximately 10 million people were sick. The regions 

with the highest fatality rates, South East Asia and the Western Pacific, 

accounted for about 56% of the cases, while Africa accounted for 29% 
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[5]. Ethiopia has an estimated TB incidence of 164 per 100,000 people, 

making it one of the 30 nations with the highest burden of TB and Multi 

Drug Resistance Tuberculosis (MDR TB). Among patients who had 

previously received treatment, the nationwide frequency of MDR-TB 

climbed from 1.6% in 2005 to 17.8% in 2014 [6]. 

Statement of problem 

10.4 million Incident cases worldwide were expected to have occurred in 

2015, of which 6.1 million were notified and 1.4 million resulted in 

deaths. Consequently, the most recent strategy, "End TB," was created 

with the Sustainable Development Goals (SDG) in mind. By 2025, 90% 

of cases would be detected and treated successfully, according to the plan. 

As per the 2020 worldwide benchmarks of the "End TB Strategy," a 4-

5% annual decrease in the prevalence of tuberculosis is expected. 

Ethiopia's TB case detection rate is extremely low in comparison to the 

World Health Organization's (WHO) goal of identifying all infectious TB 

cases. Despite all efforts, Ethiopia still being one of the 30 nations with 

the highest TB burden. Numerous studies have demonstrated that 

Ethiopia's tuberculosis treatment success rate is below the threshold of 

90%. For instance, a 12-year meta-analysis on the success rate of 

tuberculosis treatment and related factors conducted in 2018 found that 

Ethiopia's overall pooled TB treatment success rate was 86%. But the 

results also were differ in each regions; Addis Ababa (93%), Oromia 

(84%), Amhara (86%), Southern Nations and Nationalities (83%), Tigray 

(85%), and Afar (86%), were the regions with the highest success rates 

for tuberculosis treatment. Retreatment cases, advanced age, HIV co-

infection, and living in a remote area were the most often found risk 

factors for poor TB treatment outcomes [7,8]. 

Significance of the study 

In order to identify tuberculosis treatment success rates and associated 

factors that reinforce better treatment outcomes and for further resource 

planning, prioritization and distribution. The findings of the current study 

will be the availed evidence to health centers, regional health bureaus, 

policy makers and non-governmental organizations (NGOs). 

Objectives 

• To assess the treatment success rate of patients registered for 

anti-tuberculosis treatment in health centers in Hawassa city 

2023. 

• To identify factors associated with treatment success of 

tuberculosis in health centers in Hawassa city 2023. 

Methods and materials 

Study area: The study was conducted in Hawassa city, the capital city of 

Sidama region, with population of 436,992 according to projections of the 

central statistics of Ethiopia in 2020 G.C, and with annual growth rate of 

4.8%. The City is divided in to eight sub cities and thirty two kebele/the 

smallest administrative unit. It has four governmental hospitals and 

thirteen health centers, all the facilities provide TB treatment services 

according to Sidama regional health bureau report. The study was 

conducted on three health centers (Alamura, Millennium and Adare health 

centers) those were chosen by lottery method. 

Study design and period: Facility based cross-sectional study was 

conducted from September 20-26, 2023 by reviewing all the available 

data on health center medical records of TB patients. 

Source population: The source population were patients registered for 

treatment of TB in health centers of Hawassa city from September, 2021 

– June, 2023. 

Study population: The study population were all TB patients treated for 

TB in selected health centers in Hawassa, from September, 2021- June, 

2023. 

Inclusion criteria: All TB patients whose records were complete and age 

15 years and above. 

Exclusion criteria: Transfer out cases and TB patients whose records not 

complete were excluded. 

Sample size determination 

Single population proportion formula was utilized to calculate the sample 

size for the first objective. 

 𝑛 =
(𝑧𝛼

2
)
2

(1−𝑝)

𝑑2
 

 n=384 

Adding 10% contingency sample size becomes 422. 

Where; n=sample size 

 Z=standard normal deviation 

 d=desired degree of accuracy 

 p= (50%) 

Sample size for the second objective was calculated by using double 

population proportion using with Epi Info version7.2 (See Table 1).  

 

Table 1: Sample size determination considering factors associated with TB treatment success, Hawassa City 2023 

 

From the calculated sample sizes done by using different variables, 456 

is the largest value and was taken as the final sample size. 

Sampling technique and procedure  

Systematic random sampling technique was used to select study 

participants from the register within the health centers. From the total 13 

health centers in the city 3 were selected by lottery method then sampling 

interval (k) was determined by dividing the expected number of cases in 

a three year period of the previous year to the total sample size which is 

3 (See Figure 1). 

 

Variables 

 

TB treatment out comes CI Powe r AOR Rati o % of 

outcome  of 

unexposed  

Samp le 

size 

Reference s 

Unsuccessful Success full 

TB/HIV            [8] 

co- Positive 53(9.9)  482(90.1)         

Infection Nagative 13(16.9) 64(83.1) 95% 80 2.39 1 83.1 456  

Weight <30kg 15(31.2) 33(68.8) 95% 80 2.7 1 68.8 218 [9] 

 

 

30-50kg 17(16.2) 88(83.8)   

 

 

 

 

 

 

 

 

 

 

 >50kg 20(17.1) 97(82.9) 

 

Residence 

urban   13(12.6)   90(87.4)  

 95% 

 

 80 

 

 2.4 

 

 1 

 

 79.2 

 

434 

 

  [10] Rural   39(23.4)  128(76.6) 
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Study variables 

Dependent variable: 

➢ Tuberculosis treatment outcome success rate (cure 

and complete). 

Independent variables: 

➢ Socio-demographic factors: sex, age, weight, 

residence. 

➢ Clinical factors: HIV, type of TB patient, BMI, type 

of TB. 

Operational definition 

Treatment outcomes 

The treatment outcome was divided into seven categories according to 

NTLCP guideline. These categories were as follows: 

Cured: Is defined as a patient initially bacteriologically confirmed and 

completed the treatment without the evidence of treatment failure and 

three or more consecutive cultures taken at least 30 days apart are negative 

after the intensive phase. 

Completed treatment: Refers to finishing treatment but without 

bacteriology result at the end of treatment. 

Failure: Remaining smear positive at first months despite correct intake 

of medications.  

Defaulted treatment: Patients who interrupted their treatment for two 

consecutive months or more after registration. 

Died: Who died from any cause during the course of treatment 

Transfer out: Patients whose treatment results are unknown due to 

transfer to another health facility. 

Successfully treated: A patient who completed treatment plus cured. 

Unsuccessful treatment: The sum of lost to follow up, death, defaulted. 

Smear Positive Pulmonary TB 

It refers to the following: a patient with at least two sputum specimens 

which were positive for acid-fast bacilli (AFB) by microscopy or a patient 

with only one sputum specimen which was positive for AFB by 

microscopy, as well as chest radiographic abnormalities consistent with 

active pulmonary TB. 

Smear Negative Pulmonary TB 

It refers to the following: a patient with symptoms suggestive of TB with 

at least two sputum specimens which were negative for AFB by 

microscopy and with chest radiographic abnormalities consistent with 

active pulmonary TB (including interstitial or miliary abnormal images) 

or a patient with two sets of at least two sputum specimens taken at least 

two weeks apart and which were negative for AFB by microscopy and 

radiographic abnormalities consistent with pulmonary TB and lack of 

clinical response to one week of broad spectrum antibiotic therapy. 

Extra pulmonary TB (EPTB) 

This included tuberculosis of organs other than the lungs, such as lymph 

nodes, abdomen, genitourinary tract, skin, joints and bones, and 

meninges. Diagnosis of EPTB was based on fine needle aspiration 

cytology or biochemical analyses of cerebrospinal fluid or 

histopathological examination or strong clinical evidence consistent with 

active extra pulmonary tuberculosis, followed by a decision of a clinician 

to treat with a full course of anti-tuberculosis chemotherapy. A case of 

TB is a patient in whom tuberculosis has been confirmed bacteriologically 

or diagnosed by a clinician. The following are case definitions: 

New case (N): Refers to a patient who never had treatment for TB or has 

been on previous anti-TB treatment for less than four weeks. 

Relapse (R): Refers to a patient declared cured or whose treatment was 

completed of any form of TB in the past who reports back to the health 

service and is now found to be AFB smear positive or culture positive. 

Treatment failure (F): Refers to a patient who, while on treatment, is 

smear positive at the end of the fifth month or later, after commencing. It 

also includes a patient who was initially sputum smear negative but who 

becomes smear positive during treatment. 

Return after default (D): Refers to a patient previously recorded as 

defaulted from treatment and returns to the facility with smear positive 

sputum. 

Transfer-out (T): A patient who started treatment in one treatment unit 

and is transferred to another treatment unit to continue treatment. 

Chronic (C): A TB patient who remains smear positive after completing 

re treatment regimen. 

Others (O): A patient who does not fit in any of the above mentioned 

categories. 

Data collection tools and procedures 

Medical records were reviewed by using a structured data collection 

questionnaires prepared in English. A treatment outcome was evaluated 

in accordance with the National Tuberculosis and Leprosy Control 

Program (NTLCP) adopted from the WHO. Data were collected by health 

officers and nurses by using questionnaires those include patient 

information like socio- demographic characteristics and clinical variables 

were obtained from TB medical records and the registration book. Body 

mass index was measured by using patient weight (kg) and height (M), 

then dividing weight by height square. 

Data quality assurance 

Check list was prepared after reviewing different literatures to record the 

necessary information from the patient cards and registration book. Prior 

to the start of data collection one day training was given for the data 

collectors about study objectives and how to fill the check list. During 

data collection close super vision was carried out by supervisor and 

principal investigator. Before receiving the filled checklist from each data 

collector the Supervisor checked to identify incomplete checklist. 

Data processing and analysis 

Data were checked for completeness, edited, cleaned and entered in to Epi 

data version 7.2, and exported to SPSS version 22 for analysis. 

Appropriate descriptive statistics such as mean with standard deviation 

(SD), median with inter quartile range (IQR) and frequencies with 

percentages were used to describe the study population in relation to 

relevant variables. Bivariate and multivariate analysis with 95% 

confidence interval were employed to infer associations between the 

independent and dependent variables. Binary logistic regression was used 

to calculate the crude odds ratio (COR) with 95% confidence interval. 

Each variable was entered into a logistic regression model so as to 

determine the presence of statistical significant association with the 

outcome variable. Multicollinearity was checked through variance 

inflation factor (VIF). All the explanatory variables with a p-value <0.2 

in the bivariate analysis were included in the final multivariable logistic 

model in order to identify the independent predictors of TB treatment 

outcome. Finally variables those with p-value <0.05 were considered as 

statistically significant. Assumption on fitness of goodness of the final 

model was checked by Hosmer and Leme show test and was found fit. 

Results 

Socio-demographic characteristics of study participants 
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The documents of 444 TB patients were reviewed. More than half of these 

TB patients 265(59.7%) were male. The median age of study participants 

was 25(IQR: 20-35years). About 191(43%) of the participants were in the 

age range between 25-44years and 188(42.3%) were in the age range 

between15-24. The weight of TB patents ranged from 15-98kg with mean 

(±SD) weight of 50.8(±11.5) kg. 

Clinical characteristics 

Most of the attendants (94%) were new TB cases. 151(34%) of the 

patients were smear positive PTB Patients, 32 (7.2%) found to be HIV 

positive of whom 21(61.8%) and 22(64.7%) were on Cotrimoxazole 

preventive therapy (CPT) and ART respectively. 

Among smear positive PTB patients at the beginning of the treatment 

145(96.0%), 131(86.8), 145(96%) were smear negative at second, fifth 

and seventh months of treatment respectively. Majority of patients, 

233(52.5%) had BMI less than or equal to 18 at the time they started 

treatment. 

Treatment outcome of patients on anti-TB therapy 

Among the TB patients included with the current study, 146(32.9%) were 

cured, 279(62.8%) had completed their treatment, 11(2.5%) were died, 

4(0.9%) were defaulted and 4(0.9%) were lost to follow up (See Figure 

2). 

 Factors associated with TB treatment success 

The overall rate of treatment success (cure and treatment complete) in this 

study was 95.7%. The rate of treatment success was higher among males 

(95.8%) than females (95.6%) and there was also more positive outcome 

whose patients from urban setting (95.8%) than patients from rural setting 

(94.1%). The treatment success rate were 98.0%, 97.1%, 93.2% among 

PTB+, PTB-, EPTB patients, respectively (See Figure 3).  

In the bivariate analysis, variables with p-value of <0.2 were age, pre-

treatment weight, TB patient category, BMI and type of TB. Where as in 

the multivariate logistic regression age, pretreatment weight and TB 

patient category were found to be significantly associated with treatment 

outcome. The chance of having successful TB treatment outcome was 5.4 

times higher in age group15-24 (AOR=5.4, 95% CI: 1.147-26.031) 

compared to patients of age >/= 45 years. New TB patients had twice 

higher odds of (AOR= 2.01, 95%CI: 0.359-9.907) having treatment 

success than their counter parts. Similarly, the odds of treatment success 

were 2.4 (AOR=2.407, 95% CI: 0.236-24.583) times higher among 

patients with pre-treatment weight range of 40-54.9kg than >/= 55kg (See 

Table 2). 

 

Variable 

 

Category 

Treatment outcome  

COR (95%CI) 

 

AOR (95%CI) 

 

P-Value Successful Unsuccessful 

Age group 15-24 186(97.9%) 4(2.1%) 4.50(1.23-16.469) 5.464(1.147-26.031) 0.033* 

25-44 177(95.2%) 9(4.8%) 1.907(0.651-5.564) 2.301(0.563-6.299) 0.042* 

>/=45 62(91.2%) 6(8.8%) 
  

1 

Pre-treatment 

weight 

 

15-19.9 3(100%) 0(0.0%) 
  

1 

20-29.9 6(75.0%) 2(25.0%) 
  

0.99 

30-39.9 43(97.7%) 1(2.3%) 0.208(0.037-1.168) 0.099(0.11-0.851) 0.035* 

40-54.9 229(97.7%) 6(2.6%) 2.986(0.37223.990) 2.407(0.236-24.583) 0.0459* 

>/=55 144(93.5%) 10(6.5%) 2.65(0.943-7.449) 2.023(0.591-6.931) 0.0331* 

TB patient 

category 

New 400(95.9%) 17(4.1%) 2.514(0.412-10.621 2.01(0.359-9.9907) 0.0421* 

Re-treatment 25(92.6%) 2(7.4%) 1   

 

                   AOR=Adjusted odds ratio, CI=confidence interval, COR=crude odds ratio, 1= reference *=p-value < 0.05, **=p-value < 0.01 

 

Table 2: Multivariate analysis of treatment outcome with socio-demographic and clinical characteristics of TB patients attending health centers 

found in Hawassa city, Sidama, Ethiopia 2023. 

Discussion 

From the current study, the overall rate of treatment success of the TB 

patients was found to be 95.7 %( 95%CI: 93%, 97%) which is consistent 

with the findings reported from Harar town (92.5%), Infraz (95%), 

Turkey (92.6%), Addis Ababa (94.6) and the WHO 2030 international 

target of >90% [6, 11, 12, 13, 14]. 

However, it is higher than national report of Ethiopia (85%) and other 

previous studies conducted in Ethiopia those reported with treatment 

success ranging from 43.3% in Hosanna to 81% in Afar [9, 15-20] . This 

high treatment success rate in current study might be due to good 

implementation of DOTs strategy and due to the exclusion of transfer out 

patients. Another possible explanation could be since the study was 

conducted in health centers which are situated in the nearby catchment of 

the patients there was rare probability of treatment default (n=4) and 

failure (n=4) rate. Similarly the reason might be that the current study was 

conducted among urban dweller compared to others where more rural 

community with lack of knowledge about TB, inappropriate health 

seeking behavior and stigma towards TB also[21]. This study also 

revealed default, death and lost to follow up rate of 0.9%, 2.5%, and 0.9% 

respectively. This constituted an overall unsuccessful TB treatment 

outcome rate of 4.7% which was lower than 5.4% ,10.8%, and 14.8% 

unsuccessful treatment outcome reported from Addis Ababa, Tigray 

region and Southern Ethiopia[6, 22, 23] that could be due to difference in 

duration of study period, sample size and study setting. Poor adherence to 

anti-TB treatment due to treatment failure, lost to follow up and irregular 

treatment might lead to more severe illness, treatment failure, relapse, 

drug resistance and even death. Defaulting and irregular anti-TB drug 

intake presented problem and worry for both the patient and the 

community and needed to be addressed appropriately. The finding 

showed that there is significant association between age and successful 

treatment outcome; patients with age category 25-44 are 5.4 times more 

likely to have successful treatment outcomes than patients whose age was 

greater than 45 year old. This finding was align with the result obtained 

from the studies done in Northern Ethiopia prisons, Tigray region and 

Arbaminch, Southern Ethiopia [28, 34, 36]. This might be due to the 

reason older patients may have the concomitant disease and psychological 

deterioration. The other significantly associated factor in this study was 

pre-treatment weight of 40-54kg and >/= 55kg both are 2 times more 

likely to have successful treatment outcome than their counterparts. This 

finding is supported by studies done in Harar town, India and Uganda [12, 

37, 38]. Study in Addis Ababa revealed that body weight at initiation of 

anti-TB treatment (<35kg) was significant risk factor for death during 

anti-TB treatment period [39]. The reason might be that patients with 

good weight may tolerate the drug side effects and that can support them 
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to have good treatment outcome. Similarly, the likelihood of TB treatment 

success among new TB patients was twice as likely as their counter parts 

to have successful treatment outcome. This finding was coinciding with 

studies conducted in Arsi zone, Somalia, Nigeria, and Turky [13, 32, 40, 

41]. The possible reason might be that those newly diagnosed and enrolled 

patients may have low probability of drug resistance and a good 

probability of completing the required treatment.  

Strength and limitation of the study  

The strengths are there was a good chance that obtaining all patient 

information regarding anti-TB therapy, barring cases of transfer out. As a 

result, the results can accurately reflect how well TB patients responded 

to treatment.  

The fact that this study relied on secondary data from patient registrations 

and medical records was one of its limitations. Thus, it's possible that 

crucial socio-demographic and economic variables like monthly income, 

style of care, educational attainment, employment status, and elements 

connected to the health system won't be evaluated to ascertain how they 

link to the success of therapy. As the study is institution based it is 

difficult to generalize for the whole community.  

Conclusion and Recommendation 

The treatment outcome of TB patients at the study area was satisfactory 

compared to other studies and align with WHO and national TB and 

leprosy control program standard. The treatment outcome was 

significantly associated with age, pretreatment weight and type of TB 

patient.  

Frequent supportive supervision of health centers should be done to 

maintain the obtained treatment success rate and achieve even better. 

Appropriate health education programs for patients with high risk of 

unsuccessful treatment outcome should be carried out. Further 

prospective studies are needed to identify other potential socio-

demographic and behavioral factors that could affect the treatment 

outcome of TB patients. 
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MDR-TB Multi drug resistant tuberculosis 
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AIDS Acquired Immunodeficiency Syndrome 
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NTCP national tuberculosis and leprosy control program  

PLHIV people living with human immunodeficiency virus 
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BC-PTB Bacteriologically confirmed pulmonary tuberculosis 
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OR Odds ratio 

AOR Adjusted odds ratio 
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