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Introduction

Globally, an estimated 9.9 million people fell ill with tuber-
culosis (TB), 1.3 million deaths among human immunodefi-
ciency virus (HIV)-negative people and 214,000 deaths 
among HIV-positive people in 2020.1 The problem of TB is 
worsened by HIV/AIDS, as people with HIV have a higher 
risk of developing active TB. About 45% of HIV-negative 
people with TB and nearly all HIV-positive people with TB 
have a high risk of death, without appropriate treatment.2

TB and HIV co-infection remain a major problem in 
Africa, especially in sub-Saharan Africa which carries a high 
burden of both diseases.3 The risk of HIV infection can 
accelerate the progression of TB within a short period 

through worsening the immune system. The rapid spread of 
the HIV epidemic in many countries had led to an equally 
dramatic increase in the estimated number of new cases of 
TB.4 According to 2020 Global TB Report, Ethiopia is 
among the 30 high TB and TB/HIV burden countries, with 
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annual estimated TB incidence of 140/100,000 populations 
and death rate of 19 per 100,000 populations.5

Study in prevalence and risk factors of active TB among 
adult HIV patients in Northwestern Tanzania showed gender, 
baseline CD4, World Health Organization (WHO) stage 
were associated with developing TB.6 Another study in 
South Ethiopia, Arba Minch showed smoking, previous TB 
therapy, and CD4 count were independently associated with 
TB detection.7

The dual TB/HIV burden forms a lethal combination, 
each speeding the other’s progress. The national responses to 
the TB and HIV epidemics in Ethiopia that started in 2004 
had effect on to decline TB/HIV co-infection rate over sev-
eral years in Ethiopia ranging from 17% in 2011 to 6% in 
2020 saving the lives of hundreds of thousands of affected 
citizens. Despite this, TB remains to be the leading cause of 
death of people with HIV, accounting for around 40% of 
AIDS-related deaths.8

Ethiopia has adopted the post-2015 TB strategy called 
the end TB strategy which aims to end the TB epidemic by 
2035 by reducing TB incidence by 90% and mortality by 
95% from the 2015 baselines, and percent of affected 
households facing catastrophic costs due to TB to zero. 
Furthermore, the country has also committed to attain  
the targets set for the political declaration of the United 
Nations General Assembly High-Level Meeting on TB 
(TB-UNHLM), in 2018, which reaffirms the global com-
mitment to end the TB epidemic by 2030.8

To evaluate this aspiring plan, current and up-to-date 
information related to the occurrence of TB is vital. 
Therefore, this study explored prevalence of pulmonary TB 
and associated factors among adults living with HIV attend-
ing public hospitals in Shashamene Town, Oromia Region, 
South Ethiopia. The results obtained from this study will 
contribute to evidence for policy makers and program plan-
ners working at various levels of TB control programs, as 
well as informing healthcare professionals in the areas of TB 
control and prevention.

Methods

Study design and study period

Institutional-based cross-sectional study design was con-
ducted from November 2020 to February 2021.

Study area

This study was conducted in Shashamene Town Public 
Hospitals, Oromia Region, South Ethiopia. The town is 
located 250 km south of Addis Ababa, the capital city of 
Ethiopia. The town has one referral hospital and one general 
hospital which serve a total of 4582 patients currently on 
ART. Xpert MTB/RIF assay was used to diagnose TB in 
HIV-positive cases in ART clinics of the hospitals.

Study population

All HIV/AIDS patients who were visiting the clinics during 
the data collection period and fulfill the eligibility criteria 
were the study population.

Eligibility criteria

Adult people living with HIV/AIDS whose age was greater 
than or equal to 18 and willing to participate in the study 
were included. Patients on anti-TB treatment and unable to 
give sputum samples were excluded.

Sample size and sampling technique

The sample size (n) was calculated using the formula for sin-
gle population proportions

n
Z P 1 P

d

2

2
=
( ) −( )α / *2

Considering the following assumption: Zα/2 = significance 
level at α = 0.05, P = previous prevalence of TB and HIV co-
infection 17.4%,9 d = margin of error of 0.05, accordingly, the 
total sample size was calculated as n Z P(1 P) d2

2 2= ⋅ −(( / ) * / )
= − =( . ) * . . .196 174(1 174)/( 5) 222 20 0 0 0 0 , with 10% non-
response rate as 242.

The total sample size of 242 adults living with HIV/AIDS 
patients on the anti-retroviral drug during the study period was 
selected using systematic random sampling from 2890 adults 
living with HIV/AIDS attendances (Shashamene Referral 
Hospital = 2241 and Melka Oda General Hospital = 649) dur-
ing 4 months data collection period. The 242 sample size was 
distributed to the two hospitals proportionally.

Data collection

A pre-tested structured questionnaire adapted from previous 
studies conducted in Ethiopia7,9 was used to collect socio-
demographic, history of cigarette smoking and alcohol 
drinking, and clinical characteristics. The questionnaire was 
prepared in English and translated into Afaan Oromo then 
back to English and compared for consistency. Data were 
collected from participants by nurse through face-to-face 
interviews after obtaining consent.

After collection of blood sample either from a fingerprick 
or vein puncture for CD4 count, each participant was 
instructed to bring a sputum sample in a clean, sterile, and 
screw-cupped container. A sputum sample of 2–5 mL was 
collected at spot from each participant aseptically giving a 
total of 230 specimens from HIV-positive participants and 
submitted to the laboratory immediately for diagnosis. In 
case of delay, sputum specimens were kept at 2°C–8°C.

The sputum samples were examined using Xpert MTB/
RIF analyzer (Cepheid, Sunnyvale, CA, USA). Briefly, 1 mL 
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of sputum sample was mixed with 2 mL sample reagent to 
deactivate the bacilli and digesting debris and incubated at 
room temperature for 10 min; then, 2 mL of the mixture was 
transferred to cartridge and then loaded in the GeneXpert 
(Cepheid) machine. The result was obtained with less than 
2 h of processing.10

CD4 cells were counted by BD FACSPresto analyzer 
(Becton Dickinson, San Jose, CA, USA). Briefly, a drop of 
blood from a fingerprick or vein puncture was added to the 
cartridge and incubated in the workstation for 18 min. The 
cartridge was inserted into the cartridge door for analysis. 
The results were displayed on the screen and printed 
automatically.11

Quality assurance

Data quality was ensured using standardized data-gathering 
tools, pretesting of the questionnaires on 5% of participants, 
appropriate training for data collectors, and running a built-
in quality control system. All laboratory procedures were 
carried out according to standard operating procedures 
(SOPs).

Statistical analysis

Data were entered into and cleaned using EpiData Version 
3.1 and then exported to SPSS version 25 for further analy-
sis. Bivariate logistic regression was used to determine 

predictors of TB among HIV-positive patients. Variables 
with value ⩽0.25 in the bivariate analysis were entered into 
multiple logistic regressions to identify variables indepen-
dently associated with TB in HIV-positive patients. 
Associations between dependent and independent variables 
were assessed and its strength was described using odds 
ratios at 95% confidence intervals (CIs). A p value of <0.05 
is considered as a statistically significant association.

Results

Socio-demographic characteristics

Of 242, a total of 230 study participants were interviewed 
with a response rate of 95%. In this study, the mean age of 
study participants was 36.75 (±14.84) years. The majority of 
study participants, 149 (64.8%), were 18–35 years old, 118 
(51.3 %) were females, 116 (50.4%) were married, 146 
(63.5%) were urban dwellers, and 35(15.2%) had no formal 
education (Table 1).

Clinical characteristics and health behavior

More than half of the study participants had cough 143 
(62.2%), fever 170 (73.9%), night sweating 156 (67.8%), 
and normal body mass index 165 (71.7%). Regarding drug 
adherence behaviors, most of them had good drug adherence 
182 (79%) and 203 (90%) used isoniazid preventive therapy. 

Table 1.  Socio-demographic characteristics of PLHIV attending anti-retroviral therapy clinic at Shashamene public hospitals, Shashamene 
Town, 2021 (n = 230).

Variables Frequency Percent

Age (years) 18–35 149 64.8
36–49 74 32.2
50–64 7 3.0

Sex Male 119 51.7
Female 111 48.3

Residence Rural 84 36.5
Urban 146 63.5

Education status Cannot read and write 35 15.2
Primary education 82 35.7
Secondary education 64 27.8
College/University 49 21.3

Marital status Single 114 49.6
Married 116 50.4

Occupation Farmer 42 18.3
Employed 74 32.2
Merchant 43 18.6
Student 6 2.6
Housewife 38 16.5
Jobless 27 11.7

Monthly income 
(Ethiopian birr)

<1000 53 23.0
1000–2000 74 32.2
>2000 103 44.8



4	 SAGE Open Medicine

Concerning their immune status, 134 (58.3%) had CD4 
counts ⩾350 cells/mm3 and 145 (63.0%) participants were in 
stage I and II of WHO clinical staging. Participants with the 
habit of cigarette smoking 21 (9.1%) and alcohol drinking 34 
(14.8%) were reported (Table 2).

Prevalence and associated factors of pulmonary 
TB among PLHIV

A total of 230 HIV/AIDS-positive subjects were included in 
this study. Of these, 54 (23.5%, 95% CI: 18.26, 29.13) were 
positive for MTB and rifampicin-resistant MTB was not 
detected. In this study, age range of 50–64 years (adjusted 
odds ratio (AOR) = 0.05, 95% CI: 0.01, 0.34, p = 0.002), 
female (AOR = 0.10, 95% CI: 0.04 0.29, p = 0.002), occupa-
tion with house wife (AOR = 26.05, 95% CI: 4.4, 154.6, 
p = 0.001), and WHO stage (III and IV) (AOR = 3.39, 95% 
CI: 1.50, 7.68, p = 0.003) were significantly associated with 
prevalence of TB, whereas other factors such as residence, 
educational level, marital status, monthly income, ART 
enrollments, CD4 status, TB-preventive therapy, previously 

treated with anti-TB drugs, cigarette smoking, alcohol con-
sumption, and a habit of opening window at daytime were 
not statistically associated with prevalence of TB (Table 3).

Discussion

Our study revealed that the overall prevalence of pulmonary 
TB among people living with HIV/AIDS was 23.5 % (95% 
CI: 18.26, 29.13). The finding of this result is comparable to 
the study done in Afar, Ethiopia (26.4%);12 Amhara, Ethiopia 
(27.7%);13 and Shashamene, Ethiopia (24.9%).14 Similarly, it 
is consistent with the study done in Abuja, Nigeria 
(24.5%)15and Tirana, Albania (27.4%).16 It is also compara-
ble to the pooled prevalence of pulmonary TB reported in 
Ethiopia which was 25.6%.17

Our study showed that the prevalence is higher than the 
study done in Wolaita Sodo, Ethiopia (17.4%);9 in Arba 
Minch, Ethiopia (7.2%);18 and Debre Birhan, Ethiopia 
(5%).19 The prevalence is also higher with the study done in 
Lagos, Nigeria (21.6%);20 Cape Town, South Africa 
(17.3%);21 Eastern Cape Province, South Africa (8.8%);22 

Table 2.  Clinical characteristics and Health behavior among PLHIV attending anti-retroviral therapy clinic at Shashamene public 
hospitals, Shashamene Town, 2021 (n = 230).

Variable Frequency Percent

Cough Yes 143 62.2
No 87 37.8

Fever Yes 170 73.9
No 60 26.1

Night sweating Yes 156 67.8
No 74 32.2

Chest pain Yes 21 9.1
No 209 90.9

Loss of appetite Yes 93 40.4
No 137 59.6

Body mass index Normal 165 71.7
Abnormal 65 28.3

HIV case Pre-ART 32 13.9
ART 198 86.1

CD4 <350 cells/mm3 96 41.7
⩾350 cells/mm3 134 58.3

WHO stage Stage I and II 145 63.0
Stage III and IV 85 37.0

TB preventive therapy Yes 207 90.0
No 23 10.0

Have you ever been treated for tuberculosis? Yes 10 4.3
No 220 95.7

Have you completed TB treatment? Yes 9 90
No 1 10

Do you have a history of smoking cigarette? Yes 21 9.1
No 209 90.9

Do you have a history of alcohol consumption? Yes 34 14.8
No 196 85.2

Do you have a habit of opening window at daytime? Yes 199 86.5
No 31 13.5
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Table 3.  Prevalence and associated factors of pulmonary tuberculosis among adults with HIV/AIDS attending ART clinic at public 
hospitals, Shashamene Town, 2021 (n = 230).

Variables MTB/RIF result COR (95% CI) p value AOR 95%CI p value

Detected 
(%)

Not 
detected (%)

Age 18–35 34 (22.8) 115 (77.2) 1.00 1.00  
36–49 17 (23) 57 (77) 0.99 (0.51, 1.92) 0.979 0.53 (0.23, 1.25) 0.146
50–64 3 (42.9) 4 (57.1) 0.39 (0.08, 1.85) 0.238 0.05 (0.01, 0.34) 0.002

Sex Female 30 (27) 81 (73) 0.68 (0.37, 1.26) 0.221 0.10 (0.04, 0.29) p < 0001
Male 24 (20.2) 95 (79.8) 1.00 1.00  

Residence Rural 17 (20.2) 67 (79.8) 1.00  
Urban 37 (25.3) 109 (74.7) 0.75 (0.39, 1.43) 0.380  

Marital status Married 28 (24.1) 88 (75.9) 1.00  
Single 26 (22.8) 88 (77.2) 1.1 (0.59, 1.98) 0.812  

Educational level College /university 8 (16.3) 41 (83.7) 1.00 1.00  
Secondary 17 (26.6) 47 (73.4) 0.54 (0.21, 1.38) 0.198 0.66 (0.21, 2.03) 0.465
Primary 21 (25.6) 61 (74.4) 0.57 (0.23, 1.40) 0.219 0.99 (0.28, 3.56) 0.997
Cannot read and 
write

8 (23.0) 27 (77.0) 0.66 (0.22, 1.97) 0.454 0.93 (0.19, 4.62) 0.924

Occupation Employed 20 (27) 54 (73) 1.86 (0.74, 4.67) 0.189 1.95 (0.52, 7.27) 0.322
Farmer 11 (26.2) 13 (73.8) 1.94 (0.69, 5.43) 0.209 2.14 (0.61, 7.50) 0.233
House wife 3 (7.9) 35 (92.1) 8.02 (1.96, 32.75) 0.004 26.05 (4.4, 154.6) p < 0001
Merchant 19 (27.1) 51 (72.9 3.00 (1.02, 8.91) 0.047 2.38 (0.55, 10.33) 0.248
Student 1 (16.7) 5 (83.3) 3.44 (0.35, 33.61) 0.289 1.77 (0.14, 22.37) 0.660
Jobless 11 (40.7) 16 (59.3) 1.00 1.00  

Monthly income <1000a 14 (26.4) 39 (73.6) 0.76 (0.35, 1.64) 0.479  
1000–2000 18 (24.3) 56 (75.7) 0.85 (0.42, 1.72) 0.642  
>2000 22 (21.4) 81 (78.6) 1.00  

HIV case Pre-ART 12 (37.5) 20 (62.5) 0.45 (0.20, 0.99) 0.048 0.55 (0.17, 1.80) 0.326
  ART 42 (21.2) 156 (78.8) 1.00 1.00  
CD4 status <350 cells/mm3 30 (31.2) 66 (68.8) 0.48 (0.26, 0.89) 0.020 1.32 (0.56, 3.08) 0.525
  ⩾350 cells/mm3 24 (17.9) 110 (82.1) 1.00 1.00  
WHO stage Stage I and II 30 (19.4) 125 (80.6) 1.00 1.00  
  Stage III and IV 24 (32.0) 51 (68.0) 0.51 (0.27, 0.96) 0.036 3.39 (1.50, 7.68) 0.003
TB Preventive 
therapy

No 7 (30.4) 16 (69.6) 0.67 (0.26, 1.73) 0.409  
Yes 47 (22.7) 160 (77.3) 1.00  

Previously treated 
with anti-TB drugs

No 50 (22.7) 170 (77.3) 1.00 1.00  
Yes 4 (40) 6 (60) 0.44 (0.12, 1.63) 0.219 0.31 (0.06, 1.73) 0.182

Cigarette smoking No 43 (20.6) 166 (79.4) 1.00 1.00  
Yes 11 (52.4) 10 (47.6) 0.24 (0.09, 0.59) 0.002 0.26 (0.05, 1.31) 0.103

Alcohol drinking No 39 (19.9) 157 (80.1) 1.00 1.00  
Yes 15 (44.1) 19 (55.9) 0.32 (0.15, 0.67) 0.003 0.44 (0.11, 1.78) 0.249

A habit of opening 
window at daytime

No 9 (29) 22 (71) 0.71 (0.31, 1.7) 0.434  
Yes 45 (22.6) 154 (77.4) 1.00  

CI: confidence interval; AOR: adjusted odds ratio; COR: crude odds ratio.
Bold value indicates the p <.05 is statistical significance.
aETB: Ethiopian birr.

Mozambique (10.1%);23 Dare Salam, Tanzania (7.9%);24 
Georgia, USA (11.5%);25 and Mainland China (7.2%).26 The 
discrepancy in the magnitude of TB among HIV-positive 
participants may be due to the difference in the healthcare 
system among ART centers, variation in study design, the 
diagnostic methods employed (smear microscopy, culture, 
GeneXpert), ART regimens, and their adherence and adverse 
drug-related problems.

The finding of pulmonary TB among HIV patients was 
lower than the study done from Harari, Eastern Ethiopia 
(29.8%);27 Northern India (29.5%);28 and Moscow, Russia 
(33.5%).29 This difference might be due to sample size, study 
design, and diagnosis method. Besides, the variation may be 
attributed due to the course of infection and the presence of 
concomitant opportunistic infections that alter the host 
immunity, the socio-economic condition of study subjects, 
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and awareness of the community to seek healthcare for both 
TB and HIV.30

This study showed females were more likely to be posi-
tive for TB than males as study reported in Harari, 
Ethiopia.31 Advanced WHO clinical stage (III and IV) was 
also found to be positively associated with TB among HIV-
positive adults in our study. This finding is comparable 
with the study done in Debre Tabor, Ethiopia and Tanzania 
which showed that advanced WHO clinical disease staging 
becomes more risk for developing and recurrence of OIs 
(Opportunistic infections) including TB,6,32 and this study 
showed marital status, alcohol consumption, and ART 
enrollments and TB-preventive therapy were not associated 
with TB infection like that of the study reported in Wolaita 
Sodo Teaching and Referral Hospital.9 In contrast to this 
study, Arba Minch, Ethiopia study indicated that taking 
TB-preventive therapy was an independent predictor of TB 
among HIV-positive adults on ART.7 Patients who had not 
taken TB-preventive therapy were more likely to develop 
TB as compared to those who took IPT (Isoniazid Preventive 
Therapy).33 A report from Harari, Ethiopia27 and from 
South Tongu district, Ghana showed not taking IPT were 
significant predictors of TB.34 A report from Nigeria fol-
lowing the regimen correctly can minimize the infection 
even though not associated.3

Our study finding showed that CD4 cell count is not sig-
nificantly associated with pulmonary TB infection. This is 
comparable with findings which3 indicated that not associ-
ated for development of TB in HIV/AIDS patients but main-
taining the CD4 cell level as high as possible in patients with 
the advanced disease helps the person to have low risk of 
infection or reactivation of tubercle bacilli. Reactivation or 
re-infection might also be a possible explanation for the 
existing deregulated immunity.6,7,35

Limitation of the study

This study was a facility-based study; it does not capture 
HIV-positive individuals who were not visiting health facili-
ties. The participants may not remember all information 
asked during data collection; therefore, the data are not com-
pletely free of recall bias.

Conclusion

The prevalence of pulmonary TB among people living with 
HIV/AIDS attending public hospitals in Shashamene Town 
was 23.5%. In this study, age range of 50–64 years, female gen-
der, occupation with house wife, and WHO stage (III and IV) 
were significantly associated with prevalence of TB infection.

Therefore, TB case finding and early initiation of ART are 
necessary to minimize the burden of disease among patients 
with HIV. In addition, studies on the trends in TB/HIV co-
infection and associated factors should also be implemented in 
large scale across the country.
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