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Introduction
Tuberculosis (TB) is a major cause of death in people 
with human immunodeficiency virus (HIV) [1]. In 2019, 
10  million people developed TB globally, leading to 
1.4 million deaths, with 208,000 HIV-positive TB patients 
dying from TB-related causes [2, 3]. TB preventive ther-
apy (TPT) is vital for reducing the TB burden in people 
living with HIV (PLHIV) [4]. Individuals with advanced 
HIV infection have a 20–37 times greater risk of develop-
ing TB compared to those without HIV [5].

In 2020, Ethiopia’s TB incidence rate was 140 per 
100,000, with a TB death rate of 19 per 100,000 [2].

Ethiopia faces a dual HIV/AIDS and TB epidemic, 
underscoring the need for comprehensive strategies to 
tackle these interlinked diseases [6]. World Health Orga-
nization (WHO) recommends TB/HIV collaboration 
actions, including isoniazid preventive therapy (IPT) and 
antiretroviral therapy (ART), to provide integrated care 
and reduce TB burden among people living with HIV [7].

No study has been conducted in Debre Berhan town 
regarding completion of TPT among HIV-positive cli-
ents. Therefore, this study on TPT completion and asso-
ciated factors can offer valuable insights for policymakers 
and health departments. It has the potential to inform 
evidence-based policies, assess existing programs, and 
guide the development of targeted interventions to pre-
vent tuberculosis and enhance public health outcomes.

Methods
An institutional based cross sectional study was con-
ducted from June 1 to July 30, 2022 through chart reviews 
of HIV patients attending the ART clinic. The question-
naire was adapted and modified from previous literature 
[7–10]. Two health facilities: Debre Berhan Compre-
hensive Specialized Hospital and Debre Berhan Health 
Center were selected using simple random sampling 
from the 5 health facilities that provided ART services. 
From a total of 2,877 ART clients, 598 participants were 
selected using systematic sampling techniques. A pre-test 
was conducted on 5% of the total sample size at Chacha 
Health Center. Completeness, accuracy and consistency 
of the collected data were checked on daily basis.

The collected data was coded and entered into Epi Data 
version 3.1 software. Then, data were exported to SPSS 
version 22 for data analysis. Descriptive statistics was 
computed and the result was reported using frequencies 
and percentages. Multicollinearity test was conducted 
to assess the presence of collinearity among explanatory 

variables using the Variance Inflation Factor with (Max 
VIF = 1.29, Min VIF = 1.01). The adequacy of the final 
model was checked by Hosmer-Lemeshow test and it 
showed that the model was a good fit (P-value = 0.08). 
Bivariable and multivariable logistic regression were 
used to identify associated variables. Variable having p 
value < 0.25 in bivariable analysis was entered in to multi 
variable logistic regression model with 95% confidence 
interval and 5% significant level. Finally, in the multi-
variable logistic regression model, those variables that 
had significant association with the outcome variable 
at p-value less than 0.05 were declared as statistically 
significant.

Result
The study had 581 participants, with a median age of 
36 (21–51) years. Around 416 (71.6%) of the partici-
pants were male. 250 (43%) were married. 477 (82.1%) 
of the study participants were from an urban residence. 
175 (30.1%) of the study participants had a college level 
education or higher. 258 (44.4%) of the participants were 
private sector workers. 359 (61.8%) had more than 2 fam-
ily members. 229 (39.4%) of the study participants had a 
monthly income less than 35$ (supplementary file table: 
1).

Clinical characteristics
The study participants had the following characteristics: 
492 (84.7%) had a functional status, 526 (90.5%) had good 
ART adherence and 468 (80.5%) did not experience any 
adverse drug events. The median CD4 count was 450 
(SD ± 190.7), ranging from 45 to 995, with 322 (55.4%) 
having a CD4 count below 450.

Prevalence of completion of tuberculosis preventive 
therapy
Approximately 484 participants (83%) successfully com-
pleted tuberculosis preventive therapy. Among the total 
participants, 158 individuals (27.2%) experienced adverse 
drug reactions related to TPT. Specifically, 77 partici-
pants (13.3%) reported nausea, while 27 participants 
(4.6%) developed a skin rash. All study participants were 
on ART medication, with 459 (79.1%) on a first-line 
regimen.

Factors associated with completion of TPT
The odds of completing TPT were approximately nine-
teen times higher for clients aged 25–49 compared to 

antiretroviral regimen, and good adherence were significantly associated with completing tuberculosis preventive 
therapy.
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clients aged 50 or older (AOR = 19.01, 95%CI: 8.36–
43.23). Moreover, married clients had approximately 
four times higher odds of completing TPT compared 
to widowed clients (AOR = 4.51, 95%CI: 1.89–10.78). 
Clients who had not experienced adverse drug events 
had approximately three times higher odds of complet-
ing TPT compared to clients who had experienced such 
events (AOR = 3.52, 95% CI: 1.91–6.49).

Clients who were taking a first-line ART regimen had 
approximately two times higher odds of completing TPT 
compared to clients who were taking a second-line ART 
regimen (AOR = 2.60, 95% CI: 1.27–5.29). Clients who 
had good adherence to ART had approximately ten times 
higher odds of completing TPT compared to clients with 
poor adherence (AOR = 10.38, 95%CI: 4.14–25.96) (sup-
plementary file table: 2).

Discussion
The findings of this study provide important insights 
into the implementation of TB preventive treatment 
among people living with HIV in the local healthcare 
setting. The overall TPT completion rate was 83% (95% 
CI: 80.2–86.1%), which was slightly below the 90% tar-
get recommended by the WHO [11]. This suggests that 
while the program is performing reasonably well, there is 
room for improvement to achieve the global TPT cover-
age goals. Similar findings were observed in other stud-
ies conducted in Zimbabwe (81%) and Malaysia (86%) 
[12, 13]. However, the completion rate in this study was 
lower compared to that reported in a retrospective study 
conducted in the western region of Nepal (94.3%) and a 
cross-sectional study conducted in Swaziland (89.4%) [7, 
14]. Furthermore, the completion rate in this study was 
higher when compared to the rates reported in a cross-
sectional study conducted in Tigrai, Ethiopia (62.1%), 
a cross-sectional study conducted in Kenya’s national 
referral hospital (82%), and a prospective cohort study 
conducted in Thailand (69%) [8, 9, 15].

In this study majority of participants 526 (90.5%) had 
good adherence level to ART. Comparing these findings 
to similar studies conducted in different locations, it was 
noted that the adherence level in this study was almost 
similar those reported in previous studies conducted 
in Addis Ababa, Gondar town (90.3%), and Swaziland 
(94.8%) [14, 16, 17]. However, the adherence level in this 
study was higher when compared to a study conducted 
in Tigrai, where only 62.3% of the participants dem-
onstrated good adherence [8]. A closer examination of 
the results reveals potential drivers and barriers to TPT 
completion in this context. Patients with good adher-
ence to antiretroviral therapy were significantly more 
likely to also complete TPT (adjusted OR: 2.31, 95% CI: 
1.47–3.63). This alignment of adherence behaviors may 
be attributable to the counseling and support services 

provided through the integrated HIV/TB program. 
Patients receiving coordinated messaging and follow-up 
for both their ART and TPT regimens may be more moti-
vated and empowered to adhere to both treatments [18]. 
Additionally, the healthcare system’s practice of synchro-
nizing ART and TPT medication refills could facilitate 
adherence by minimizing the burden on patients [19].

In contrast, TPT completion was lower among patients 
who were unemployed (adjusted OR: 0.47, 95% CI: 0.30–
0.74) or had advanced HIV disease (adjusted OR: 0.48, 
95% CI: 0.31–0.75). These socioeconomic and clinical 
factors likely introduce practical and psychological bar-
riers that impede consistent medication-taking behaviors 
[20, 21]. Patients with limited financial resources or more 
advanced illness may face greater challenges in regularly 
accessing healthcare facilities, affording transportation, 
and sustaining the motivation required for prolonged 
preventive treatment.

The study also found that patients diagnosed with TB 
during TPT had significantly lower completion rates 
(adjusted OR: 0.22, 95% CI: 0.13–0.37). This is concern-
ing, as these individuals are at heightened risk for poor 
outcomes and may require more intensive monitoring 
and support to successfully complete their treatment 
[22]. Potential contributors to the lower completion in 
this group could include higher rates of treatment inter-
ruptions, adverse events, and deteriorating health status.

In these study clients who were taking a first-line ART 
regimen were more likely to complete their TPT medica-
tion compared to clients who were taking a second-line 
ART regimen. Clients on the first-line ART regimen were 
2.6 times more likely to complete TPT compared to those 
on the second-line regimen. In this study 459(79.1%) par-
ticipants were on a first-line ART regimen. These findings 
were lower than studies conducted in South India (84.6%) 
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providing additional resources for vulnerable populations 
may help address the barriers identified in this setting. 
Careful tracking of TPT outcomes, particularly among 
high-risk groups, will also be critical to continuously 
improve program performance and achieve the global 
targets for TPT coverage and completion.

Abbreviations
AIDS  Acquired Immune Deficiency Syndrome
ART  Anti-Retro Viral Therapy
HIV  Human Immune Deficiency Virus
IPT  Isoniazid Preventive Therapy
PLWHA  People Living With HIV/AIDS
TB  Tuberculosis
TPT  Tuberculosis Preventive Therapy
WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12981-024-00629-0.

Supplementary Material 1

Acknowledgements
Not applicable.

Author contributions
AZT: Preparing of the proposal, contributed to the study design, oversaw the 
data collection, interpreted the findings, and drafted and critically revised the 
manuscript. MTA, AHB and ADM: Preparing of the proposal, contributed to 
the study design, oversaw the data collection, interpreted the findings, and 
drafted and critically revised the manuscript. SSY: Preparing of the proposal, 
contributed to the study design, oversaw the data collection, interpreted the 
findings, and drafted and critically revised the manuscript.

Funding
This study did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Data availability
The data that support the findings of this study are available upon reasonable 
request without restrictions from the corresponding authors Alebachew 
Zewdu Tegegnework and Sisay Shewasinad Yehualashet. Any additional 
data related to this study can be made available upon request to the 
corresponding authors.

Declarations

Ethics approval and consent to participate
The Asrat Woldeyes Health Science campus Institutional Review Board 
approved this case control study (No. AWHSC 104/2022) with a waiver of 
the requirement for obtaining informed consent based on the applicable 
regulation. All methods were performed in accordance with the relevant 
guidelines and regulations. Permission was obtained from selected Hospitals. 
All participants were providing informed consent to participate the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflict of interest among Authors.

Author details
1HIV/AIDS Care Unit, Debre Berhan comprehensive Specialized Hospital, 
Amhara Regional State, Debre Berhan, Ethiopia

2School of Public Health, Asrat Woldeyes Health Science Campus, Debre 
Birhan University, Debre Birhan, Amhara Regional State, Debre Berhan, 
Ethiopia
3School of Nursing and Midwifery, Department of Paediatrics and Child 
Health Nursing, Debre Birhan University, Asrat Woldeyes Health Science 
Campus, Debre Birhan, Amhara Regional State, Debre Berhan, Ethiopia

Received: 8 February 2024 / Accepted: 31 May 2024

References
1. Nyathi S, Dlodlo RA, Satyanarayana S, Takarinda KC, Tweya H, Hove S, et 

al. Isoniazid preventive therapy: Uptake, incidence of tuberculosis and 
survival among people living with HIV in Bulawayo, Zimbabwe. PLoS ONE. 
2019;14(10):e0223076.

2. MOH. National Comprehensive TBLand TB/HIV training Manual. 2021.
3. Aboma M, Dida N. Tuberculosis screening coverage and isoniazid 

preventive therapy among people living with HIV at Gambella Hos-
pital, Southwest Ethiopia: a retrospective study design. J Int Med Res. 
2021;49(9):3000605211046133.

4. Sabasaba A, Mwambi H, Somi G, Ramadhani A, Mahande MJ. Effect of isonia-
zid preventive therapy on tuberculosis incidence and associated risk factors 
among HIV infected adults in Tanzania: a retrospective cohort study. BMC 
Infect Dis. 2019;19(1):62.

5. FMoHo E. National consolidated guidelines for comprehensive HIV preven-
tion, care and treatment. August;2018.

6. Assebe LF, Reda HL, Wubeneh AD, Lerebo WT, Lambert SM. The effect of iso-
niazid preventive therapy on incidence of tuberculosis among HIV-infected 
clients under pre-ART care, Jimma, Ethiopia: a retrospective cohort study. 
BMC Public Health. 2015;15:346.

7. Dhungana GP, Thekkur P, Chinnakali P, Bhatta U, Pandey B, Zhang W-H. Initia-
tion and completion rates of isoniazid preventive therapy among people 
living with HIV in Far-Western Region of Nepal: a retrospective cohort study. 
BMJ open. 2019;9(5):e029058.

8. Legese H, Degefa H, Gebrewahd A, Gebremedhin H. Utilization of isoniazid 
prophylaxis therapy and its associated factors among HIV positive clients tak-
ing antiretroviral therapy at Fre Semaetat primary hospital, Hawzien districts, 
Tigrai, Northern Ethiopia. Tropical diseases, travel medicine and vaccines. 
2020;6:11.

9. Ngugi SK, Muiruri P, Odero T, Gachuno O. Factors affecting uptake and 
completion of isoniazid preventive therapy among HIV-infected children at 
a national referral hospital, Kenya: a mixed quantitative and qualitative study. 
BMC Infect Dis. 2020;20(1):294.

10. Robert M, Todd J, Ngowi BJ, Msuya SE, Ramadhani A, Sambu V, et al. Deter-
minants of isoniazid preventive therapy completion among people living 
with HIV attending care and treatment clinics from 2013 to 2017 in Dar Es 
Salaam Region, Tanzania. A cross-sectional analytical study. BMC Infect Dis. 
2020;20(1):276.

11. Organization Wh. WHO Consolidated Guidelines on Tuberculosis, Module 4: 
Treatment - Drug-Resistant Tuberculosis Treatment. 2022.

12. Takarinda KC, Choto RC, Harries AD, Mutasa-Apollo T, Chakanyuka-
Musanhu C. Routine implementation of isoniazid preventive therapy in 
HIV-infected patients in seven pilot sites in Zimbabwe. Public Health Action. 
2017;7(1):55–60.

13. Lim C, Wong P, Pereirasamy L, Ang P, Leong K, Chow T. Outcome of isoniazid 
preventive therapy in adults living with HIV in Penang, Malaysia. J Infect Dis 
Prev Med. 2016;4:2.

14. Adams LV, Mahlalela N, Talbot EA, Pasipamire M, Ginindza S, Calnan M, et al. 
High completion rates of isoniazid preventive therapy among persons living 
with HIV in Swaziland. Int J Tuberculosis lung Disease: Official J Int Union 
against Tuberculosis Lung Disease. 2017;21(10):1127–32.

15. Hawken MP, Muhindi DW. Tuberculosis preventive therapy in HIV-infected 
persons: feasibility issues in developing countries. Int J Tuberculosis lung Dis-
ease: Official J Int Union against Tuberculosis Lung Disease. 1999;3(8):646–50.

16. Ayele AA, Asrade Atnafie S, Balcha DD, Weredekal AT, Woldegiorgis BA, 
Wotte MM, et al. Self-reported adherence and associated factors to isoniazid 
preventive therapy for latent tuberculosis among people living with HIV/
AIDS at health centers in Gondar town, North West Ethiopia. Patient Prefer 
Adherence. 2017;11:743–9.

https://doi.org/10.1186/s12981-024-00629-0
https://doi.org/10.1186/s12981-024-00629-0


Page 5 of 5Tegegnework et al. AIDS Research and Therapy           (2024) 21:44 

17. Berhe M, Demissie M, Tesfaye G. Isoniazid preventive therapy adherence and 
associated factors among HIV positive patients in Addis Ababa, Ethiopia. Adv 
Epidemiol. 2014;2014.

18. Hermans SM, Castelnuovo B, Katabira C, Mbidde P, Lange JM, Hoepelman 
AI, et al. Integration of HIV and TB services results in improved TB treatment 
outcomes and earlier prioritized ART initiation in a large urban HIV clinic in 
Uganda. JAIDS J Acquir Immune Defic Syndr. 2012;60(2):e29–35.

19. Getahun H, Kittikraisak W, Heilig CM, Corbett EL, Ayles H, Cain KP, et al. 
Development of a standardized screening rule for tuberculosis in people 
living with HIV in resource-constrained settings: individual participant data 
meta-analysis of observational studies. PLoS Med. 2011;8(1):e1000391.

20. Kakaire R. Risk for latent tuberculosis infection among household and non-
household contacts of TB cases in an urban African setting. University of 
Georgia; 2018.

21. Dadi TK, Feyasa MB, Gebre MN. HIV Voluntary Counseling and Testing Uptake 
and Associated Factors among sexually active men in Ethiopia: evidence 
from the 2016 EDHS using Multilevel modeling. 2020.

22. Lawn SD, Mwaba P, Bates M, Piatek A, Alexander H, Marais BJ, et al. Advances 
in Tuberculosis diagnostics: the Xpert MTB/RIF assay and future prospects for 
a point-of-care test. Lancet Infect Dis. 2013;13(4):349–61.

23. Reddy MM, Thekkur P, Ramya N, Kamath PB, Shastri SG, Kumar RB, et al. To 
start or to complete?–Challenges in implementing tuberculosis preventive 
therapy among people living with HIV: a mixed-methods study from Karna-
taka, India. Global Health Action. 2020;13(1):1704540.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Completion of tuberculosis preventive therapy and associated factors among clients on antiretroviral therapy at Debre Berhan town health facilities, North Shoa Zone, Ethiopia
	Abstract
	Introduction
	Methods
	Result
	Clinical characteristics
	Prevalence of completion of tuberculosis preventive therapy
	Factors associated with completion of TPT

	Discussion
	Limitations of the study

	Conclusion
	References


