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The Burden and Determinants of Depression, Anxiety and Perceived Stigma among Caregivers of Adults with Drug-Resistant Tuberculosis in Rivers State, Nigeria

ABSTRACT

Aims: To determine the prevalence and independent determinants of depression, anxiety, and perceived stigma among informal caregivers of adults with drug-resistant tuberculosis (DR-TB) in Rivers State, Nigeria, to inform targeted psychosocial interventions.
Study design: Descriptive cross-sectional study.
Place and Duration of Study: Drug-resistant tuberculosis treatment centre in Port Harcourt, Rivers State, Nigeria, between January 2024 and June 2025.
Methodology: Informal caregivers (aged ≥18 years) providing unpaid support for ≥1 month to adults (aged ≥18 years) with confirmed DR-TB were consecutively sampled (n=220). A structured interviewer-administered questionnaire assessed socio-demographics, caregiving burden, depression using the Patient Health Questionnaire-9 (PHQ-9), anxiety using Generalized Anxiety Disorder-7 (GAD-7), and perceived stigma using the 12-item Explanatory Model Interview Catalogue Community Stigma Scale (EMIC-CSS). Tools were pilot-tested for reliability (Cronbach’s α>0.80). Bivariate and multivariable logistic regression identified associations (P<0.05 significance), conducted on IBM SPSS version 31.0.
Results: Participants were mostly female (64.5%; mean age 42.3±11.2 years) with low income (61.8%). Depression prevalence was 50.9%, anxiety 47.3%, and high perceived stigma 57.3%. Independent predictors included female gender (adjusted odds ratio [AOR] 2.1-2.8, all P<0.05), low income (<₦50,000 [<US$34.40]); AOR 1.9-2.4, P<0.05), and caregiving duration >6 months (AOR 1.7-2.2, P<0.05).
Conclusion: Caregivers faced a high psychosocial burden from DR-TB caregiving, driven by gender, economic, and caregiving duration factors. Routine mental health screening and support programmes are essential to enhance adherence and reduce defaults in Nigeria’s TB control efforts.
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1.	INTRODUCTION

Tuberculosis (TB) remains a major global public health challenge, with Nigeria ranking among the top countries with the highest burden of the disease, having notified a total of 405,324 cases in 2024, according to the World Health Organization (WHO) (WHO, 2025). Drug-resistant tuberculosis (DR-TB), particularly multidrug-resistant TB (MDR-TB), exacerbates this crisis, characterized by resistance to at least isoniazid and rifampicin, the cornerstone drugs for TB treatment. In Nigeria, the incidence of multidrug-resistant or rifampicin-resistant TB (MDR/RR-TB) was 8,200 (4,900-12,000) in 2024 (WHO, 2025), and Rivers State in the Niger Delta region reported heightened transmission due to overcrowding, poor ventilation in informal settlements, and limited access to diagnostic facilities (Nwalozie et al., 2024; Silas, 2022; Silas et al., 2025). The lengthy treatment regimen for DR-TB, often lasting 18-24 months, not only strains healthcare systems but also imposes substantial psychosocial burdens on patients and their families (Sahasrabudhe & Nilgiri, 2024; Zhang et al., 2020).
Caregivers of adults with DR-TB, usually family members or close relatives, play a pivotal role in treatment adherence, medication administration, and emotional support. However, this caregiving role comes with challenges, including financial strain from lost productivity, fear of infection, and social isolation (Zhang et al., 2020). Emerging evidence highlights the intersection of infectious diseases like TB with mental health disorders, where caregivers experience elevated levels of depression, anxiety, and perceived stigma (Kalu et al., 2025). In resource-limited settings like Nigeria, where mental health services are scarce, with only 250 psychiatrists for a population of over 200 million, these determinants remain underexplored, particularly among DR-TB caregivers (Okechukwu, 2020).
Literature surveys highlight the scarcity of context-specific data. Studies in Nigeria have documented high TB-HIV co-infection rates among vulnerable groups, such as pregnant women, emphasizing the need for integrated screening (Atilola et al., 2018). On the mental health front, research among Nigerian caregivers of children with noncommunicable diseases reported a 34% prevalence of depression and 26% for anxiety, predicted by factors like low social support and female gender (Kalu et al., 2025). Stigma in DR-TB contexts has been associated with poorer adherence and heightened loneliness, moderated by social support (Adejumo et al., 2024); however, few studies address caregivers’ mental health specifically in DR-TB settings (Silas, 2022).
Consequent on studies highlighting TB and DR-TB epidemiology in Rivers State but overlooking caregiver mental health, this study aimed to elucidate mental health determinants among caregivers of DR-TB patients, provide data for policy advocacy for caregiver support programmes, and potentially reduce treatment default rates, aligning with Nigeria’s National TB Strategic Plan (2021-2025) (Federal Ministry of Health, 2021) for holistic management.

2.	MATERIALS AND METHODS
This cross-sectional study adhered to the Strengthening the Reporting of Observational Studies in Epidemiology guidelines for observational research (Cuschieri, 2019). All procedures were conducted in accordance with the 1964 Declaration of Helsinki.
2.1	Study Design and Setting
A descriptive cross-sectional design was employed to assess the prevalence and determinants of depression, anxiety, and perceived stigma among caregivers. The study was conducted between January 2024 and June 2025 at designated Drug-Resistant Tuberculosis (DR-TB) treatment centre in Rivers State, Nigeria, selected as the primary hub for DR-TB management in the Niger Delta region (Silas et al., 2025).
2.2	Study Population and Sampling
The target population comprised informal caregivers (family members or close relatives) providing unpaid support to adults diagnosed with DR-TB. Inclusion criteria were: (a) aged 18 years or older; (b) primary caregiver for at least one month to an adult patient (aged 18 years or older) confirmed with DR-TB from GeneXpert MTB/RIF assay or culture; and (c) willing to provide informed consent. Exclusion criteria included: (a) caregivers with a self-reported history of diagnosed mental illness; (b) those unable to communicate in English or Pidgin due to cognitive impairment; and (c) patients’ healthcare providers (to focus on informal support).
A sample size of 220 caregivers was determined using the single population proportion formula for prevalence studies:
  
where (95% confidence level),  caregiver depression prevalence from a prior Nigerian study (Kalu et al., 2025), and  (margin of error). Accounting for a 10% non-response rate, the adjusted sample size was 220, and 220 complete responses were achieved. Participants were recruited using consecutive sampling from hospital attendees, a method adapted from similar TB epidemiological surveys in Rivers State to ensure representativeness of active treatment seekers (Okonko et al., 2018).
2.3	Data Collection Instruments
A structured, interviewer-administered questionnaire was developed, comprising four sections: socio-demographic characteristics, caregiving burden, mental health assessments, and perceived stigma. The socio-demographic section captured variables such as age, gender, education, income, relationship to patient, and duration of caregiving, adapted from standardized formats in Nigerian health surveys (Silas, 2022). Caregiving burden was assessed using five items on daily hours spent, financial strain, and emotional toll, scored on a 5-point Likert scale (1 = not burdensome to 5 = extremely burdensome). Table 1 summarizes the scoring and cutoffs for the primary outcome measures described below:
Depression was screened using the Patient Health Questionnaire-9 (PHQ-9), a 9-item self-report tool assessing symptom frequency over the previous two weeks on a 4-point scale (0 = not at all to 3 = nearly every day), with total scores ranging from 0-27. Cutoffs were: 0-4 (minimal), 5-9 (mild), 10-14 (moderate), and ≥15 (severe). The PHQ-9 demonstrated high internal consistency (Cronbach’s α = 0.89) and validity, with a sensitivity of 88% and specificity of 88% at a cutoff of ≥5 for detecting major depression (Adewuya et al., 2006). 
Anxiety was evaluated with the Generalized Anxiety Disorder-7 (GAD-7) scale, a 7-item tool measuring worry and somatic symptoms over the past two weeks (0-3 scale per item; total 0-21). Cutoffs included: 0-4 (minimal), 5-9 (mild), 10-14 (moderate), and ≥15 (severe). Validated among Nigerian pregnant women with Cronbach’s α = 0.92, sensitivity of 82%, and specificity of 85% at ≥10 (Olaluwoye et al., 2023).
Perceived stigma was measured using the 12-item Explanatory Model Interview Catalogue Community Stigma Scale (EMIC-CSS), adapted for TB contexts, assessing domains like shame, avoidance, and social exclusion on a 4-point Likert scale (1 = not at all to 4 = very much; total 12-48). A cutoff of ≥24 indicated high stigma. The scale showed strong reliability (Cronbach’s α = 0.87) and construct validity, correlating moderately with internalized stigma measures, and items were translated into Pidgin where needed, with back-translation to ensure fidelity (Oladele et al., 2020). Prior to fieldwork, the full questionnaire was pilot tested on 22 non-sampled caregivers, with an acceptable Cronbach’s α>0.80 across scales. 
Table 1.	Scoring and Severity Cutoffs for Mental Health and Stigma Assessment Tools
	Tool
	Items
	Response Scale
	Total Score Range
	Severity Cutoffs

	PHQ-9 (Depression)
	9
	0-3
	0-27
	Minimal: 0-4; Mild: 5-9; Moderate: 10-14; Severe: ≥15

	GAD-7 (Anxiety)
	7
	0-3
	0-21
	Minimal: 0-4; Mild: 5-9; Moderate: 10-14; Severe: ≥15

	EMIC-CSS (Stigma)
	12
	1-4
	12-48
	Low: <24; High: ≥24


Note: Cutoffs are based on validated thresholds in Nigerian populations (Adewuya et al., 2006; Oladele et al., 2020; Olaluwoye et al., 2023). 

2.4	Data Collection Procedure
Four trained research assistants (two nurses and two community health officers with prior experience in TB surveys) administered the questionnaire in private spaces to ensure confidentiality, after a two-day training on tool administration, ethical consent, and cultural sensitivity. Each interview lasted 20-30 minutes, and data were collected on questionnaires prepared on KoboCollect software. 
2.5	Statistical Analysis
Data were analyzed using IBM SPSS Statistics version 31.0 (Armonk, NY; IBM Corp.). Descriptive statistics summarized socio-demographic characteristics (frequencies, means±SD) and prevalence of outcomes (proportions). Bivariate associations between determinants (e.g., age, gender, income) and outcomes were examined using chi-square tests for categorical variables and independent t-tests/ANOVA for continuous variables (P<0.05 significance). Multivariable logistic regression identified independent predictors, with depression/anxiety/stigma as binary outcomes (present/absent). This approach mirrors analytical strategies in prior Nigerian caregiver mental health research (Kalu et al., 2025).


2.6	Ethical Consideration
Ethical approval for this study was obtained from the Ethics and Research Committee of the University of Port Harcourt Teaching Hospital (UPTH), Rivers State, Nigeria, prior to commencement of data collection. The study protocol adhered to the principles outlined in the Declaration of Helsinki and the National Health Research Ethics Committee guidelines for biomedical research in Nigeria. The DR-TB treatment centre granted administrative permission to facilitate recruitment and data collection. Informed consent was secured from all eligible caregivers after receiving detailed information explaining the study’s purpose, procedures, potential risks (e.g., emotional discomfort from discussing stigma), benefits (contributing to improved caregiver support), and their right to withdraw at any stage without affecting the patient’s care. Referrals to on-site counselling services at UPTH’s mental health unit were provided if required. Confidentiality and data privacy were maintained with anonymized data, stored in locked cabinets and password-protected files accessible only to the research team.

3.	RESULTS AND DISCUSSION
3.1	Socio-Demographic Characteristics of Participants
The study recruited 220 caregivers and achieved the targeted sample size. Participants were predominantly female (n=142, 64.5%), reflecting traditional gender roles in family caregiving within Nigerian contexts (Kalu et al., 2025). The mean age was 42.3±11.2 years, with most (n=98, 44.5%) falling in the 35-49-year bracket. A majority had secondary education or higher (n=128, 58.2%), but low monthly income (<₦50,000 Nigerian naira [equivalent to US$34.40]; n=136, 61.8%) was common, underscoring economic vulnerabilities in Rivers State’s oil-dependent economy (Silas et al., 2025). Spouses constituted the largest caregiver group (n=72, 32.7%), followed by adult children (n=58, 26.4%), with a mean caregiving duration of 8.7±5.4 months. These characteristics are summarized in Table 2, which highlights the homogeneity in relational ties but heterogeneity in socioeconomic status, potentially influencing mental health outcomes.



Table 2.	Socio-Demographic Characteristics of Caregivers (N=220)
	Characteristic 
	Frequency, n (%) 
	Percentage (%)

	Age (years)
	Mean±SD: 42.3±11.2 
	

	Gender:
	
	

	  Female
	142 
	64.5

	  Male
	78 
	35.5

	Education Level:
	
	

	  Primary or less 
	52 
	23.6

	  Secondary
	98 
	44.6

	  Tertiary or higher 
	70 
	31.8

	Monthly Income, ₦ (US$)
	
	

	[bookmark: _Hlk217672369]  <₦50,000 (<US$34.40) 
	136 
	61.8

	  ₦50,000-₦100,000 (US$34.40-68.80) 
	58 
	26.4

	  >₦100,000 (>US$68.80) 
	26 
	11.8

	Relationship to Patient: 
	
	

	  Spouse
	72 
	32.7

	  Adult child
	58 
	26.4

	  Sibling
	46 
	20.9

	  Other relative 
	44 
	20.0

	Caregiving Duration (months) 
	Mean±SD: 8.7±5.4 
	






3.2	Prevalence of Depression, Anxiety, and Perceived Stigma
Overall, 112 caregivers (50.9%) screened positive for depression (PHQ-9 ≥5), with severity distribution showing 32 (14.5%) mild, 48 (21.8%) moderate, and 32 (14.5%) severe cases. Anxiety prevalence was similarly elevated at 104 (47.3%), comprising 30 (13.6%) mild, 42 (19.1%) moderate, and 32 (14.5%) severe. High perceived stigma (EMIC-CSS ≥24) affected 126 (57.3%), indicating a substantial psychosocial burden. Caregiving burden scores averaged 3.4±0.9 on the 5-point Likert scale, with financial strain (mean 4.1±0.8) and emotional toll (mean 3.8±1.0) emerging as dominant domains. These prevalence rates (as shown in Table 3) exceed those reported among general TB caregivers in other low-resource settings, suggesting a compounded effect of DR-TB’s complexity (Zhang et al., 2020).

Table 3. Prevalence and Severity Distribution of Depression, Anxiety, and Perceived Stigma (N=220)
	Outcome Measure
	Overall Prevalence 
n (%)
	Minimal 
n (%)
	Mild 
n (%)
	Moderate 
n (%)
	Severe 
n (%)

	Depression (PHQ-9) 
	112 (50.9) 
	108 (49.1)
	32 (14.5)
	48 (21.8)
	32 (14.5)

	Anxiety (GAD-7) 
	104 (47.3) 
	116 (52.7)
	30 (13.6)
	42 (19.1)
	32 (14.5)

	Perceived Stigma (EMIC-CSS) * 
	126 (57.3) 
	94 (42.7)
	-
	-
	126 (57.3)


* Binary cutoff: High stigma (≥24); no severity gradations for EMIC-CSS in this study.

3.3	Bivariate and Multivariable Associations with Outcomes
Bivariate analyses revealed significant associations between outcomes and key determinants. Female gender was linked to higher depression (χ²=12.4, P=0.001), anxiety (χ²=9.8, P=0.002), and stigma (χ²=15.2, P<0.001). Low income correlated with all three (depression: t=3.6, P=0.001; anxiety: t=2.9, P=0.004; stigma: t=4.1, P<0.001), as well as longer caregiving duration (>6 months; all P<0.05). 
A multivariable logistic regression, adjusting for age, education, and duration, revealed female gender (adjusted OR [AOR] = 2.3, 95% CI [1.3, 4.1] for depression; AOR = 2.1, 95% CI [1.2, 3.7] for anxiety; AOR = 2.8, 95% CI [1.6, 5.0] for stigma), low income (AOR = 1.9, 95% CI [1.1, 3.4] for depression; AOR = 2.0, 95% CI [1.1, 3.6] for anxiety; AOR = 2.4, 95% CI [1.3, 4.4] for stigma), and caregiving duration >6 months (AOR = 1.7, 95% CI [1.0, 2.9] for depression; AOR = 1.8, 95% CI [1.0, 3.1] for anxiety; AOR = 2.2, 95% CI [1.3, 3.8] for stigma) as independent predictors. These findings are presented in Table 4, illustrating the predictive strength of socioeconomic and relational factors.

Table 4.	Multivariable Logistic Regression for Independent Predictors of Depression, Anxiety, and Perceived Stigma
	Predictor
	Depression
AOR (95% CI)
	P- Value
	Anxiety 
AOR (95% CI)
	P- Value
	Stigma 
AOR (95% CI)
	P- Value

	Female Gender 
	2.3 (1.3-4.1) 
	0.004
	2.1 (1.2-3.7) 
	0.009
	2.8 (1.6-5.0) 
	<0.001 

	Low Income <₦50,000 (<US$34.40) 
	1.9 (1.1-3.4) 
	0.028
	2.0 (1.1-3.6) 
	0.023
	2.4 (1.3-4.4) 
	0.005 

	Caregiving Duration >6 months 
	1.7 (1.0-2.9) 
	0.049
	1.8 (1.0-3.1) 
	0.042
	2.2 (1.3-3.8) 
	0.003 


Reference categories were Male, ≥50,000 NGN, and ≤6 months
All models significant (P<0.05) 

The elevated prevalence of depression (50.9%), anxiety (47.3%), and perceived stigma (57.3%) among DR-TB caregivers in Rivers State highlights a critical mental health crisis intertwined with the disease’s protracted management demands. These rates surpass the 34% depression and 26% anxiety observed among caregivers of children with noncommunicable diseases in Abia State (Kalu et al., 2025), likely attributable to DR-TB’s infectious stigma and isolation protocols, which heighten fear of transmission and social withdrawal (Adejumo et al., 2024). The predominance of moderate-to-severe cases (36.3% for depression; 33.6% for anxiety) signals urgent intervention needs, since untreated symptoms may contribute to caregiver attrition and treatment non-adherence, similar to patterns in global TB literature where mental distress doubled default risks (Zhang et al., 2020).
Gender disparities, with females at 2.1-2.8 times higher odds, aligned with sociocultural norms burdening women with unpaid care in Nigeria and deepened vulnerability through compounded domestic roles and limited autonomy (Okechukwu, 2020). Low income’s role (AOR 1.9-2.4) reflected opportunity costs of caregiving, like foregone wages, in a region plagued by unemployment (Silas et al., 2025); this is similar to findings from Lagos DR-TB cohorts where economic strain mediated 28% of stigma variance (Adejumo et al., 2024). Prolonged caregiving (>6 months; AOR 1.7-2.2) highlighted cumulative fatigue, consistent with longitudinal studies that linked exposure duration to burnout in infectious disease contexts (Sahasrabudhe & Nilgiri, 2024).
These determinants collectively hinder the TB care cascade since stigmatized caregivers may delay clinic visits or withhold support and perpetuate transmission cycles in high-burden areas like Rivers State (Nwalozie et al., 2024). The modest model R² (0.18-0.25) suggests unmeasured factors, such as community attitudes or HIV co-infection, warrant future exploration (Atilola et al., 2018). By quantifying this burden, the study justified integrated mental health screening in DR-TB programmes, potentially mirroring adherence gains from support interventions in similar settings (Federal Ministry of Health, 2021).

4.	CONCLUSION	
This study revealed a substantial mental health burden among caregivers of adults with drug-resistant tuberculosis (DR-TB) in Rivers State, Nigeria, with prevalence rates of 50.9% for depression, 47.3% for anxiety, and 57.3% for perceived stigma, rates notably higher than those in general TB or noncommunicable disease caregiving contexts. Female gender, low income, and caregiving duration exceeding six months emerged as independent predictors, highlighting the interplay of socioeconomic vulnerabilities and prolonged exposure in worsening psychosocial distress. These findings show a critical gap in holistic TB management, where untreated caregiver mental health may undermine treatment adherence and perpetuate transmission cycles in high-burden settings like the Niger Delta. These results are interpreted within the limitation of the study’s cross-sectional design, which does not permit causal inferences, and reliance on self-reported measures, potentially being prone to response bias. 
Based on these results, we recommend heightened advocacy for routine mental health screening using validated tools like PHQ-9 and GAD-7 within DR-TB clinics, coupled with targeted interventions such as peer support groups for female and low-income caregivers to mitigate stigma and financial strain. Policymakers should integrate caregiver psychosocial support into Nigeria’s National TB Strategic Plan (2021-2025), including subsidized respite care and community sensitization campaigns. Future longitudinal studies across diverse regions could elicit temporal dynamics and intervention efficacy and ultimately foster resilient care ecosystems for sustainable DR-TB control.

[bookmark: _GoBack]CONSENT: All authors declare that written informed consent was obtained from the participants (caregivers) with clear explanations in English and Pidgin English, languages commonly spoken in Rivers State and the Niger Delta region of Nigeria.

[bookmark: _Hlk217662770]ETHICAL APPROVAL: All authors hereby declare that all experiments have been examined and approved by the appropriate ethics committee and have therefore been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki.

REFERENCES
Adejumo, O. A., Haffejee, F., Jinabhai, C., & Daniel, O. (2024). Association between experienced stigma, anxiety, depression and loneliness among people with drug-resistant tuberculosis in Lagos Nigeria: The moderating role of social support. Tropical Medicine and International Health. https://doi.org/10.1111/tmi.14046
Adewuya, A. O., Ola, B. A., & Afolabi, O. O. (2006). Validity of the patient health questionnaire (PHQ-9) as a screening tool for depression amongst Nigerian university students. Journal of Affective Disorders, 96(1–2), 89–93. https://doi.org/10.1016/J.JAD.2006.05.021 
Atilola, G., Randle, T., Obadara, T., Komolafe, I. O., Odutolu, G., Olomu, J., & Adenuga, L. (2018). Epidemiology of HIV and Tuberculosis in pregnant women, South West Nigeria. Journal of Infection and Public Health, 11(6), 826–833. https://doi.org/10.1016/j.jiph.2018.06.004 
Cuschieri, S. (2019). The STROBE guidelines. Saudi Journal of Anaesthesia, 13(Suppl 1), S31–S34. https://doi.org/10.4103/SJA.SJA_543_18 
Federal Ministry of Health. (2021). National Strategic Plan for Tuberculosis Control 2021-2025. National Tuberculosis & Leprosy Control Programme. https://ntblcp.org.ng/resources/national-strategic-plan/ 
Kalu, E. U., Enebeli, U. U., Yakubu, C. J., Enebeli, E. L., & Amadi, A. N. (2025). Prevalence and predictors of depression and anxiety among caregivers of children with noncommunicable diseases in referral hospitals in Abia State Nigeria. Research Square Preprint, 1–20. https://doi.org/10.21203/RS.3.RS-7914498/V1 
Nwalozie, R., Nnokam, B. A., Kareem, J. A., & Obi-Thomas, J. N. (2024). Assessing Tuberculosis and Risk Factors: Population Study in Rivers State, Nigeria’s Niger Delta Region, Nigeria. Journal of Advances in Microbiology, 24(3), 79–88. https://doi.org/10.9734/JAMB/2024/V24I3810 
Okechukwu, C. E. (2020). Shortage of psychiatrists: A barrier to effective mental health‑care delivery in Nigeria. International Journal of Noncommunicable Diseases, 5(1), 22–23. https://doi.org/10.4103/JNCD.JNCD_1_20 
Okonko, I. O., Anyanwu, A., Anwuli, O. U., & Odu, N. N. (2018). HIV and tuberculosis co-infection in a highly HIV-infected population of rivers state, Nigeria. Journal of Immunoassay and Immunochemistry, 39(6), 636–646. https://doi.org/10.1080/15321819.2018.1529681 
Oladele, D. A., Balogun, M. R., Odeyemi, K., & Salako, B. L. (2020). A Comparative Study of Knowledge, Attitude, and Determinants of Tuberculosis-Associated Stigma in Rural and Urban Communities of Lagos State, Nigeria. Tuberculosis Research and Treatment, 2020, 1–14. https://doi.org/10.1155/2020/1964759 
Olaluwoye, D. O., Onofa, D. L., & Sowunmi, D. O. (2023). Psychometric Properties of the 7-Item Generalized Anxiety Disorder (Gad-7) in Nigerian Pregnant Women Attending Primary Health Care. BJPsych Open, 9(Suppl 1), S66. https://doi.org/10.1192/BJO.2023.224 
Sahasrabudhe, T., & Nilgiri, M. (2024). Quantitative Study of Physical, Social, Psychological, and Environmental Challenges Faced by Patients With Drug-Resistant Tuberculosis. Cureus, 16(9), e69694. https://doi.org/10.7759/cureus.69694 
Silas, G. (2022). Second-Line Drug Susceptibility Testing of Mycobacterium tuberculosis Isolates from Patients in Bayelsa State, Nigeria. South Asian Journal of Research in Microbiology, 44–48. https://doi.org/10.9734/SAJRM/2022/V12I330274 
Silas, G., Arvin, N., Azibagir, W., Arayanziba, R. D., B, S. D., Nanighe, S. O., Okoro, J., Eki, B. P., Godbless, P., & Oyinbrakemi, P. F. (2025). Evaluating the Prevalence of Mycobacterium tuberculosis among Symptomatic Individuals in Uyakama Community, Ahoada West,  Rivers State, Nigeria. South Asian Journal of Research in Microbiology, 19(6), 15–21. https://doi.org/10.9734/SAJRM/2025/V19I6438 
WHO. (2025). Global tuberculosis report 2025. World Health Organization. https://iris.who.int/server/api/core/bitstreams/e97dd6f4-b567-4396-8680-717bac6869a9/content 
Zhang, P., Xu, G., Song, Y., Tan, J., Chen, T., & Deng, G. (2020). Challenges Faced by Multidrug-Resistant Tuberculosis Patients in Three Financially Affluent Chinese Cities. Risk Management and Healthcare Policy, 13, 2387–2394. https://doi.org/10.2147/RMHP.S275400 
 


2

