



FACTORS AFFECTING TREATMENT OUTCOMES AMONG TUBERCULOSIS PATIENTS:  A SINGLE CENTER STUDY IN SOUTH EASTERN NIGERIA, 2019-2024


ABSTRACT
Background: Tuberculosis (TB) remains a major public health problem in Nigeria, where treatment success is challenged by poor adherence, adverse drug effects, and systemic barriers. Understanding local treatment outcomes and associated factors is essential to guide program interventions. This study assessed treatment outcomes and determinants of unsuccessful therapy among TB patients managed at Chukwuemeka Odumegwu Ojukwu University Teaching Hospital (COOUTH), Amaku.
Methods: This study assessed treatment outcomes and determinants of unsuccessful therapy among TB patients managed at Chukwuemeka Odumegwu Ojukwu University Teaching Hospital (COOUTH), Amaku. Data for this research was gathered retrospectively from COOUTH archives and current medical records. Standardised forms were used to gather data on patients, including demographics, clinical specifics, treatment plans, and results
Results: A total of 206 patients were included. The majority presented with pulmonary TB, with males and adults comprising the largest groups. Adherence to treatment guidelines was generally high, with most patients receiving first-line drugs for 3-6 months. However, adherence rates varied, with 53.9% showing good adherence, 17.0% fair adherence, and 9.2% poor adherence. A significant association was observed between treatment adherence and patient satisfaction (p < 0.05). Multidrug-resistant TB was uncommon but evident in a minority of cases.
Conclusion: Treatment outcomes at COOUTH are encouraging but remain undermined by adherence challenges, drug side effects, and access barriers. Strengthening patient-centred care through adherence counselling, early side-effect management, reliable drug supply, and community engagement is critical to sustain progress and align with WHO End TB targets.
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Globally, tuberculosis (TB) continues to be a serious public health problem, and Nigeria is not an exception from the difficulties this infectious disease presents (Adebisi et al., 2019). Nigeria is one of the nations with the highest incidence of TB, with a significant number of new cases being recorded each year (Adebisi et al., 2019). The enduring prevalence of tuberculosis (TB) in the nation is attributed to the intricate interaction of variables, including poverty, congested living circumstances, poor healthcare infrastructure, and restricted access to high-quality healthcare services (Ogbo et al., 2018). Nigeria has made progress in putting the World Health Organisation's (WHO) Directly Observed Treatment, Short-Course (DOTS) strategy, which prioritises directly observed therapy for tuberculosis patients, into practice in recent years. In order to ensure patient adherence and promote standardised treatment regimens, the DOTS approach has been a key component of the global effort to combat tuberculosis (Parveen and Sahai, 2020). Nevertheless, attaining the best possible treatment results for every tuberculosis patient still poses a significant obstacle. 
In this intricate environment, Chukwuemeka Odumegwu Ojukwu University Teaching Hospital (COOUTH) in Amaku, Nigeria, stands out as a crucial medical facility that is essential to the identification, management, and treatment of a wide range of illnesses, including tuberculosis. As a vital component of the healthcare delivery system, COOUTH provides care to a wide range of patients with different requirements. While there has been progress in standardising treatment regimens and guaranteeing adherence, the World Health Organisation's (WHO) Directly Observed Treatment, Short-Course (DOTS) plan has had varying degrees of effectiveness (Kanchar and Swaminathan, 2019). Treatment failure, relapse, and mortality are examples of unsuccessful outcomes that continue to occur, requiring a greater knowledge of the mechanisms impacting these outcomes (Sengul et al., 2015; Zenbaba et al., 2021). This study aims to thoroughly examine the treatment results/outcomes  for patients with tuberculosis (TB) at COOUTH and to pinpoint and evaluate the variables that lead to treatment failures. By accomplishing this goal, the study hopes to offer insightful information that will improve TB treatment protocols, guide targeted interventions, and enhance patient care and outcomes in COOUTH setting.
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The study used a retrospective cohort study design, looking back at five years' worth of COOUTH records (January 2019 to January, 2024) to examine treatment results and variables influencing treatment failure in tuberculosis (TB) patients. A cohort of TB patients is the subject of the study, which looks at the temporal relationship between the start of therapy and various outcomes such as successful completion, treatment failure, default, or death.
Study Participants 
Patients with tuberculosis (TB) who have undergone treatment at COOUTH within the previous five years are the study participants for this investigation. Analysing past documents and data about these tuberculosis patients is a part of the retrospective cohort research. This data includes demographics, clinical specifics, treatment plans, and treatment results.
Inclusion Criteria
People who have had a TB diagnosis and have undergone treatment at COOUTH within the previous five years are included in the research. The availability of full medical records, including demographics, clinical information, treatment plans, and treatment results, is necessary for inclusion.
Exclusion Criteria
Cases with missing or inadequate medical data are excluded. The removal of incomplete records guarantees that the study concentrates on well-documented cases. With the application of these criteria, the reliability and completeness of the data utilised for the five-year retrospective study of COOUTH TB treatment results are improved.
Determination of Sample Size
The Yamane (1967) Statistical formula was used to determine the sample size of the questionnaire. This formula is expressed as:
n = 
Where n = Desired sample size 
N = Estimated Population size under study (The tuberculosis folders were estimated to be 400 in number)
e = Level of significance or limit of tolerable 
error assumed to be 5% or 0.05
1 = Unit value (always constant)
Calculation:
n = 
n = 
n = 200
Therefore, the sample size was calculated to be 200; 6 samples were added for contingency. A sample size of 206 was used for the study.
Data Collection Method
Data for this research was gathered retrospectively from COOUTH archives and current medical records. A structured data extraction checklist was adapted to gather data on patients, including demographics, clinical specifics, treatment plans, and results. In order to conduct analysis, the gathered data was transcribed into a computerised database while strictly adhering to ethical principles such as patient confidentiality. The data was subjected to quality control procedures to guarantee its completeness and correctness (Kirenga, 2014; Elbssir, 2016).
Data Analysis
The data analysis process followed established statistical standards to ensure reliability. Descriptive statistics was used to characterise the population and treatment outcomes. Statistical methods, such as logistic regression and chi-square tests, was used to identify associations between factors (e.g., demographics, clinical details) and treatment outcomes. Subgroup analyses was used to explore specific factors influencing unsuccessful outcomes. The results were used to inform evidence-based recommendations for improving treatment for tuberculosis at COOUTH.
Ethical Considerations
The study was conducted after obtaining due ethical approval (ref: COOUTH/CMAC/ETH.C/VOL.1/FN:04/304) from the ethical committee of the hospital.
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3.1 Demographic results
The demographic profile of tuberculosis (TB) patients reveals a diverse population as shown in table 1. The majority of patients fall within the 41-60 age group (36.9%), followed by those aged 26-40 (28.6%), with smaller proportions in other age brackets. Females comprise a slightly higher percentage (56.3%) than males (43.7%). Marital status indicates a predominance of married patients (54.9%), followed by single (26.7%), widowed (10.7%), and divorced (7.8%) individuals. Regarding education, patients with tertiary education form the largest group (44.7%), followed by those with secondary education (28.2%), while the least educated are in the primary school (10.7%) and no formal education (16.5%) categories. Occupation-wise, the majority are self-employed (40.8%), followed by employed (21.4%), unemployed (23.8%), and students (14.1%).



Table 1: Socio-demographic Profile of Treated TB Cases at COOUTH from 2019-2024
	Variable
	Options
	Frequency
	Percentage(%)

	Age
	Under 18 years
	15
	7.3

	
	18-25 years
	32
	15.5

	
	26-40 years
	59
	28.6

	
	41-60 years
	76
	36.9

	
	61 and above years
	24
	11.7

	
	Total
	206
	100.0

	
	
	
	

	Gender
	Female
	116
	56.3

	
	Male
	90
	43.7

	
	Total
	206
	100.0

	
	
	
	

	Marital status
	Divorced
	16
	7.8

	
	Married
	113
	54.9

	
	Single
	55
	26.7

	
	Widowed
	22
	10.7

	
	Total
	206
	100.0

	
	
	
	

	Educational level
	No formal education
	34
	16.5

	
	Primary school
	22
	10.7

	
	Secondary school
	58
	28.2

	
	Tertiary education
	92
	44.7

	
	Total
	206
	100.0

	
	
	
	

	Occupational status
	Employed
	44
	21.4

	
	Self employed
	84
	40.8

	
	Student
	29
	14.1

	
	Unemployed
	49
	23.8

	
	Total
	206
	100.0




[bookmark: _heading=h.3fwokq0]3.2 TB Diagnosis and Treatment information
The majority of TB patients at COOUTH Amaku had pulmonary TB (90.3%), while a smaller proportion had extra-pulmonary TB (9.7%) (Table 2). Most patients (72.3%) had no previous history of TB, while 27.7% have had TB in the past.  Also, majority of patients (87.4%) were on first-line drugs for TB treatment, while 12.6% were on second-line drugs. 
Regarding the duration of treatment, most patients (87.4%) were on a treatment duration of 3-6 months, while 10.7% were on a treatment duration of 7-12 months. Adherence to treatment was generally good, with 53.9% of patients showing good adherence, followed by those with excellent adherence (19.9%), fair adherence (17.0%), and poor adherence (9.2%).















Table 2: Clinical Characteristics TB Cases and Treatment information
	Variable 
	Options
	Frequency
	Percentage(%)

	TB type
	Extra-pulmonary
	20
	9.7

	
	Pulmonary
	186
	90.3

	
	Total
	206
	100.0

	
	
	
	

	Previous TB History?
	No
	149
	72.3

	
	Yes
	57
	27.7

	
	Total
	206
	100.0

	
	
	
	

	Current line of treatment
	First-line drugs
	180
	87.4

	
	Second-line drugs
	26
	12.6

	
	Total
	206
	100.0

	
	
	
	

	Duration of treatment
	3-6 months
	180
	87.4

	
	7-12 months
	22
	10.7

	
	Less than 3 months
	3
	1.5

	
	More than 12 months
	1
	0.5

	
	Total
	206
	100.0

	
	
	
	

	Adherence to the treatment
	Excellent
	41
	19.9

	
	Fair
	35
	17.0

	
	Good
	111
	53.9

	
	Poor
	19
	9.2

	
	Total
	206
	100.0





[bookmark: _heading=h.1v1yuxt]3.3 Healthcare facility services
Regarding the frequency of clinic visits, the majority of patients (85.9%) visit the clinic monthly, while smaller percentages visit bi-weekly (7.3%), weekly (5.3%), or daily (1.5%). In terms of access to healthcare services, a significant proportion of patients (44.2%) find them somewhat accessible, followed by those who find them easily accessible (40.3%), and those who find them not accessible (15.5%). Regarding satisfaction with healthcare services, the majority of patients (75.7%) are very satisfied, followed by those who are satisfied (21.4%), and those who are neutral (2.9%).


	Table 3: Healthcare facility services 

	S/N
	Variables
	Options 
	Frequency
	Percentage(%)

	
	Frequency of clinic visit
	Bi-weekly
	15
	7.3

	
	
	Daily
	3
	1.5

	
	
	Monthly
	177
	85.9

	
	
	Weekly
	11
	5.3

	
	
	Total
	206
	100.0

	
	
	
	
	

	
	Access to health care services
	Easily accessible
	83
	40.3

	
	
	Not accessible
	32
	15.5

	
	
	Somewhat accessible
	91
	44.2

	
	
	Total
	206
	100.0

	
	
	
	
	

	
	Satisfaction with healthcare services
	Neutral
	6
	2.9

	
	
	Satisfied
	44
	21.4

	
	
	Very satisfied
	156
	75.7

	
	
	Total
	206
	100.0
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Table 4 outlines the factors contributing to treatment failure among TB patients at COOUTH Amaku. The majority of patients (86.4%) experienced side effects from the medication, while only 13.6% did not. A significant portion of patients (36.9%) reported missing doses during the treatment period. Regarding challenges in accessing medication, 64.6% of patients faced difficulties, while 35.4% did not. Most patients (92.7%) felt they received adequate support from healthcare providers, while a small percentage (7.3%) did not.
In terms of suggestions to improve TB treatment services, the most common feedback was to reduce the waiting time (22.82%), followed by the need for timely availability of lab results (9.22%), and the desire for doctors to prescribe affordable (0.97%) and effective drugs (1.46%). Some patients also mentioned the need for more counselling (2.91%), while others felt that the doctors and nurses were already doing their best (11.17%). A majority of patients (51.46%) did not provide any specific suggestions or comments. 

Table 4.  Factors contributing to treatment failure among TB patients at COOUTH Amaku

	Variables
	Options
	Frequency
	Percentage(%)

	Did you experience any side effects from the medication?
	No
	28
	13.6

	
	Yes
	178
	86.4

	
	Total
	206
	100.0

	
	
	
	

	Did you miss any doses during the treatment period?
	No
	130
	63.1

	
	Yes
	76
	36.9

	
	Total
	206
	100.0

	
	
	
	

	Were there any challenges in accessing medication?
	No
	73
	35.4

	
	Yes
	133
	64.6

	
	Total
	206
	100.0

	
	
	
	

	Did you receive adequate support from healthcare providers?
	No
	15
	7.3

	
	Yes
	191
	92.7

	
	Total
	206
	100.0

	
	
	
	

	What suggestions/comment do you have to improve TB treatment services at COOUTH AMAKWU?
	Lab results should be made available on time
	19
	9.22

	
	Doctors do prescribe affordable drugs
	2
	0.97

	
	Doctors do prescribe effective drugs
	3
	1.46

	
	There is not enough counseling
	6
	2.91

	
	Reduce the waiting time
	47
	22.82

	
	The doctor and nurses are doing their best
	23
	11.17

	
	None
	106
	51.46

	
	Total
	206
	100
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The chi-square test was done to examine the relationship between adherence to treatment and satisfaction with healthcare among TB patients at COOUTH Amaku. The results indicate a significant association between these two variables (X² = 22.071, df = 6, p = .001). This suggests that there is a relationship between how satisfied patients are with their healthcare and their adherence to treatment. With table 5 below showing that majority of the patients with good adherence to their treatment had better satisfaction while those with poor adherence had low satisfaction. 

Table 5: Adherence to the treatment and Satisfaction to healthcare Cross- tabulation
	
	Satisfaction to healthcare
	Total
	Pearson Chi-Square
	Likelihood Ratio
	df

	
	Neutral
	Satisfied
	Very satisfied
	
	
	
	

	Adherence to  treatment
	Excellent
	0
	3
	38
	41
	

22.071a
	

19.530
	

6

	
	Fair
	0
	12
	23
	35
	
	
	

	
	Good
	3
	14
	94
	111
	
	
	

	
	Poor
	3
	15
	1
	19
	
	
	

	Total
	6
	44
	156
	206
	
	
	


a.5 cells (41.7%) have expected count less than 5. The minimum expected count is .55.
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DISCUSSION 
The high prevalence of pulmonary TB compared to extra-pulmonary TB in the study's findings aligns with global TB trends as found by Sathiyamoorthy et al., (2020) and MacNeil et al (2019), where pulmonary TB is the most common form of the disease. This finding underscores the need for continued efforts to diagnose and treat pulmonary TB effectively, as it remains a significant public health challenge worldwide. The majority of patients being on first-line drugs for 3-6 months also reflects adherence to standard TB treatment guidelines, which typically involve a 6-month course of treatment with first-line drugs. This adherence to treatment guidelines is encouraging, as it suggests that healthcare providers at COOUTH, Amaku are following established protocols for TB treatment.
The study's result shows the wide range of patient adherence rates with 19.9% showing outstanding adherence, 17.0% fair adherence, 53.9% good adherence, and 9.2% poor adherence. The results of TB treatment were significantly impacted by the observed levels of adherence. This is  because it guarantees that patients finish their whole course of treatment regimen, which is necessary for treating the disease, preventing relapse and critical for positive outcomes. Higher treatment success rates and lower TB patient mortality rates are linked to good adherence. Poor adherence, on the other hand, can result in drug-resistant TB strains emerging, treatment failure, and disease recurrence(Zenbaba et al., 2021; Massud et al., 2023). Patients who don't follow their treatment regimens might extend their infectious state and raise their risk of spreading the illness to others. Inadequate adherence also raises the expense of healthcare since patients may need longer hospital stays or more intensive treatment plans(Oni et al., 2023; Obidi and Ekpunobi, 2025; Religioni et al., 2025).
The study's findings regarding patient satisfaction with healthcare services is also noteworthy. The high levels of satisfaction reported by patients suggest that patient-centered care and effective communication between healthcare providers and patients are key components of successful TB treatment programs. Patient satisfaction is an important indicator of healthcare quality and can impact treatment outcomes. The findings suggest that efforts to improve patient satisfaction, such as counseling by providing clear information about treatment regimens and addressing patient concerns, may lead to better treatment adherence and outcomes.
Despite these positive findings, the study also identifies several challenges that can impact treatment outcomes. The high incidence of side effects from medication and reported instances of missed doses indicate that there are barriers to treatment adherence that need to be addressed. Side effects can be a major concern for patients and may lead to treatment discontinuation or non-adherence, thus patient education/counseling and follow-up may be key to encouraging  adherence . Similarly, challenges in accessing medication and receiving inadequate support from healthcare providers are significant factors that can contribute to treatment failure. Addressing these challenges through improved patient education, access to care, and support from healthcare providers is essential for improving treatment outcomes among TB patients.
In comparison with work of Tok et al., (2020), the present study found a different demographic profile among TB patients, with a majority being middle-aged, married, and having tertiary education. While Tok et al. (2020) identified older age, males, and urban dwellers as associated with unsuccessful treatment outcomes; the present study did not find such associations. 
While Tesfahuneygn et al. (2015) reported a higher adherence rate, the present study highlighted factors such as side effects, missed doses, and inadequate support from healthcare providers contributing to treatment failure, which were mentioned but not detailed in the former.
Contrary to Gebrezgabiher et al. (2016), the present study at COOUTH Amaku did not report specific TB type distributions among patients but found a similar treatment success rate. Gebrezgabiher et al. (2016), identified rural residence, smear-negative pulmonary TB, and extrapulmonary TB as factors associated with unsuccessful treatment outcomes, which were not specified in the present study. However, the present study's findings on treatment adherence and factors contributing to treatment failure, such as side effects and challenges in accessing medication, align with the general understanding of TB management (Sazali et al., 2023; Omar et al., 2024).
While Abebe et al. (2019) reported a lower treatment success rate and identified smear-negative pulmonary TB, extrapulmonary TB, and unknown HIV status as predictors of unsuccessful treatment outcomes; the present study did not find such associations. However, both studies underscored the importance of addressing patient-specific factors to improve treatment outcomes. Compared to Ali et al. (2017), Both studies highlighted the need for patient education on TB management and treatment, emphasizing the importance of patient-centered care in improving treatment outcomes.
CONCLUSION 
This study shows that while treatment outcomes for tuberculosis at COOUTH are generally encouraging, key barriers—such as side effects, missed doses, and limited access to services—continue to undermine success. Adherence and patient satisfaction were found to be strongly linked, underscoring the need for a patient-centred approach to TB care.
To improve outcomes, efforts must focus on strengthening adherence counselling, promptly managing side effects, and ensuring uninterrupted drug supply. Reducing waiting times, improving communication, and expanding community awareness are equally critical. Regular program reviews, adequate staffing, and resource allocation will further support consistent quality of care.Thus, sustaining progress in TB control at COOUTH requires firm commitment to patient-centred strategies, stronger health system support, and active community engagement. These measures will directly enhance treatment success and advance TB prevention in Anambra State and beyond.
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