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A B S T R A C T

Background: Globally, HIV and tuberculosis (TB) are a leading cause of death if they occur as co-
morbidities in affected individuals. The aim of this study was to evaluate the collaboration between TB
and HIV control activities by determining the co-morbidity rate in Oromia Region, Ethiopia, during the
period 2009–2015.
Methods: A retrospective health facility-based study was conducted. Data were collected from health
facilities implementing the directly observed treatment short-course (DOTS) strategy in the region. A
structured World Health Organization (WHO) reporting format was used as the data collection tool. Pre-
antiretroviral therapy (ART)/voluntary counselling and testing for HIV (VCT) and TB unit registers were
considered as the data sources. Data were collected quarterly and analyzed using IBM SPSS Statistics
version 20. The odds ratio was used to assess statistical differences among variables.
Results: A total of 115 268 TB patients were counselled and tested for HIV during the study period. Among
the patients tested, 60 086 (52.1%) were male, of whom 13 680 (11.8%) were found to have an HIV
infection. Among TB patients who were co-infected with HIV, there were slightly higher odds of HIV
infection in females than in males (odds ratio 1.13, 95% confidence interval 1.09–1.17). Between 2009 and
2013, about 56% of TB and HIV co-morbid patients were put on co-trimoxazole preventive therapy (CPT)
and 35% on ART. HIV infection occurred predominantly within the age group of 25–34 years (31%). On the
other hand, 197 152 HIV-infected patients were screened for TB symptoms and 8.4% were found to have
active TB. The odds of having TB among males who were initially infected with HIV were higher as
compared to females (odds ratio 1.31, 95% confidence interval 1.27–1.37).
Conclusions: The prevalence of TB and HIV co-morbidity was 11.8% at TB clinics in the region. Low
proportions of co-infected patients were put on CPT and ART. Therefore, it is essential to strengthen the
WHO recommended TB and HIV collaborative activities in the region to reduce the burden of co-
morbidity and mortality.
© 2018 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
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Introduction

Globally, HIV and tuberculosis (TB) co-infection represents a
significant cause of morbidity in resource-limited settings (WHO,
2016). Due to the shared nature of the immune defence against TB
and HIV infections, there is an additional burden of mortality
among the group of patients who are co-infected (WHO, 2016;
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WHO, 2010; WHO, 2012; WHO, 2008; WHO, 2011). In 2017 alone,
an estimated 10.4 million individuals developed TB and 1.3
million died of the disease (WHO, 2017). In addition, the HIV
pandemic has remained a huge global challenge for more than a
quarter of a century. Moreover, in 2016, an estimated 1.2 million
TB cases were co-infected with HIV, and 1.4 million also died due
to TB (WHO, 2016). The prevalence of TB and HIV co-infection
varies widely across the globe. For example, the reported
prevalence of HIV among TB patients ranges from 3.8% to
72.3%, whereas the reported prevalence of TB among HIV patients
ranges between 2.9% and 64.5% (WHO, 2017; UNAIDS, 2013; Gao
et al., 2013).

Among African countries, the burden of new co-infection rate
of HIV and TB is estimated to be 74% (WHO, 2017). Although many
of the African countries have made significant progress in
reducing the burden of TB and HIV, the global targets for HIV
testing among TB patients (100%) and the uptake of antiretroviral
therapy (ART) among those who are HIV-infected (90%) have not
fully been achieved (WHO, 2017). This is despite the fact that HIV
markedly increases the risk of progression to active TB and its
associated morbidity and mortality (Selwyn et al., 1989).
Likewise, TB also speeds up the progression of HIV disease,
thereby increasing the risk of developing other opportunistic
infections (Munsiff et al., 1998). Thus, the influence of each
infection on the other’s natural history of disease and pathogen-
esis was known long ago to increase from the burden of co-
infection of TB and HIV up to the level of epidemic (Gray and
Cohn, 2013).

Several studies have reported the existence of a high burden of
TB and HIV co-morbidity in many developing countries, especially
in Ethiopia (Mihret et al., 2014; Yadeta et al., 2013; Alemie and
Gebreselassie, 2014). According to the 2017 global TB report, the
annual notified rate of TB patients who were found to be co-
infected with HIV in Ethiopia was between 10% and 15%. At the
same time, 19% of TB patients did not know their sero-status.
Moreover, 88% of TB patients who were co-infected with HIV were
placed on ART (WHO, 2017).

So far, the country has demonstrated some efforts to address
the burden of patients affected by both diseases through World
Health Organization (WHO) recommended TB and HIV collabo-
rative activities. For instance, the Federal Ministry of Health
(FMoH) of Ethiopia adopted the WHO co-infection prevention
strategy in 2004 and piloted it in certain areas of the country,
with the aim of reducing the burden of illness in individuals
affected by TB and HIV co-infection; however, its impact was not
evaluated systematically (WHO, 2009). Furthermore, additional
studies were not conducted at the different service levels of the
programme, such as the health facilities providing direct
treatment services to the community, especially with regard
to addressing key gaps in service delivery. These include poor
recording and reporting activities, low quality of care and
treatment follow-up services resulting in unfavourable treat-
ment outcomes, the difficulty in case-finding activities for co-
infected patients, and the low uptake of co-trimoxazole
preventive therapy (CPT) and ART by co-infected patients (Sisay
et al., 2014).

Overall, it appears that little research has been conducted on
the burden of TB and HIV co-morbidity in Ethiopia over the last
decade. It is believed that the data obtained in this study will serve
as a baseline for further similar studies in other parts of the
country. The aim of this study was to assess the integration of TB
and HIV control activities among health facilities implementing
the directly observed treatment short-course (DOTS) strategy by
determining the co-morbidity rate.
Methods

Study design

Health facility-based retrospective data were collected for the
entire TB and HIV control activities which were registered between
2009 and 2015 in Oromia Region, Ethiopia. However, data on ART,
CPT, and isoniazid preventive therapy (IPT) were collected only for
the period 2009–2013. Also, high proportions of data were
collected for HIV counselling and testing in 2014 and 2015 due
to service expansion in the region.

Study area

The size of the population of Oromia Region was estimated to be
around 32 815 995, with 16 342 999 (49.8%) being female (Ethiopia
Central Statistical Agency (CSA), 2013). The region has 257 rural
districts and 53 urban districts and is divided administratively into
18 zones and six towns. At the time of the study, the region
included a total of 1250 functional health facilities (48 hospitals
and 1202 health centres). There were also 6570 health posts. A
health post is the smallest health facility unit. These posts are
staffed by two health extension workers and serve a population of
approximately 5000.

Data collection

The WHO standardized reporting format was used as the data
collection tool. Data were collected by trained data collectors and
investigators.

Data sources

Pre-ART/voluntary counselling and testing for HIV (VCT) and TB
unit registers were considered as data sources. Data were obtained
from all health facilities implementing DOTS that provided VCT/
ART services in the region.

Data collection procedures

At the health facility level, the data collection process was
started at VCT clinics to collect data on HIV testing and positivity.
ART clinic data were then investigated to ensure linkage to care and
treatment services, including assessment for TB symptoms, for
HIV-positive cases. If HIV-positive individuals did not have active
TB, additional data were checked for the linkage of such individuals
to IPT treatment services. Likewise, data for TB cases were collected
at TB clinics to obtain information about HIV testing and positivity.
Those HIV-infected TB patients were also cross-checked to
determine whether they had been linked to CPT and ART.

At the regional system level, data were first collected from
health facilities where TB focal persons had compiled the data from
TB registers in TB clinics and pre-ART registers in ART clinics. Data
about all co-infected patients who were entered into TB and ART
clinics were reported on a quarterly basis by assigning a unique TB
and ART registration number. The data were further reported to
zonal TB focal persons who were responsible for compiling zonal
summary data, and in turn, the zonal TB focal persons submitted
reports to the regional TB programme officer. The regional TB
programme officer checked the completeness, quality, and
accuracy of the reports. Data were then analyzed and interpreted,
and sent as a compiled report to the office of the National
Tuberculosis Control Program (NTCP) of the FMoH (Sisay et al.,
2014).
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Data verification

The FMoH uses the Health Management Information System
(HMIS) for all health programme recording and reporting. This
consists of a unique data collection book and reporting format.
Data obtained by the WHO reporting format were correspondingly
cross-checked with the data in the HMIS to maintain consistency of
information within the same study period (Sisay et al., 2014).

Data analysis

Data collected and reported in the standardized WHO format
were analyzed and interpreted using SPSS version 20.0 packages.
The data were summarized using frequencies and percentages. A
logistic regression model was used to compare certain variables
like testing for HIV, HIV infectivity, TB infectivity, and sex. The odds
ratio (OR) was used to assess statistical differences among
variables.

Results

HIV counselling and testing

A total of 8 148 738 individuals were counselled and tested for
HIV at the VCT clinics over the 7-year period (Table 1) (Figure 1). Of
these, 4 038 870 (49.5%) were male and 4109 868 (50.4%) were
female. The majority of individuals received HIV counselling and
testing in 2014 and 2015, which accounted for 84 006 (2.8%) and
66 077 (2.6%), respectively. Among those tested, 197 152 (2.4%)
were found to have an HIV infection. Moreover, the highest (8.2%)
and lowest (1.2%) rates of HIV infection were observed in 2009 and
2013, respectively.

The proportion of HIV infection among females (n = 111 037,
2.7%) was higher as compared to males (n = 86 115, 2.1%) at VCT
clinics in the region (Table 2). Likewise, the odds of having HIV
infection were relatively higher among females as compared to
males (OR 1.3, 95% confidence interval (CI) 1.26–1.29). HIV
infection occurred predominantly within the age group of 25–
34 years (n = 61 047, 31%) (Figure 2).

Screening HIV-infected patients for TB

All HIV-infected patients (n = 197 152) were screened and
evaluated for active TB by symptom-based screening tool and
smear microscopy. Of these patients, 16 506 (8.7%) were found to
have acid-fast bacilli (AFB) on smear microscopy at ART clinics. On
the other hand, 5782 (57.4%) HIV-infected patients who did not
have active TB were put on IPT between 2009 and 2013 (n = 10 076).
Similarly, 8426 (35.4%) HIV-infected patients who did not have
active TB were put on IPT during the entire study period (n = 23
797). The highest proportion of active TB was identified among
HIV-infected patients in 2012 (Figure 3). The odds of having active
Table 1
Results for the individuals who received HIV counselling and testing at VCT clinics
between 2009 and 2015 in Oromia Region, Ethiopia.

Year Tested for HIV (n) HIV infected (n) Percentage (%)

2009 15 326 1257 8.2
2010 117681 4309 3.7
2011 650 766 15 338 2.4
2012 928 411 16 087 1.7
2013 854 591 10 078 1.2
2014 3 024 648 84 006 2.8
2015 2 557 315 66 077 2.6
Total 8 148 738 197 152 2.4

HIV, human immunodeficiency virus; n, number; VCT, voluntary counselling and
testing for HIV.
TB were relatively higher among HIV-infected males than females
(OR 1.31, 95% CI 1.27–1.37) (Table 3).

Testing TB patients for HIV

A total of 272 526 all-form TB cases were notified and registered
for treatment during the study period. Of these, only 115 268
(42.3%) were counselled and tested for HIV infection (Figure 4), of
whom 13 680 (11.8%) were found to be infected with HIV. Among
co-morbid patients, females had higher odds of having an HIV
infection as compared to males (OR 1.13, 95% CI 1.27–1.37)
(Table 4). The TB patients who tested HIV-positive between 2009
and 2013 (n = 9801) were predominantly in the age group of 25–34
years (n = 3095, 31.6%), followed by 35–44 years (n = 2769, 28.3%)
and >45 years (n = 2519, 25.7%). The lowest proportion of TB
patients who tested HIV-positive was observed within the age
group of 0–14 years (n = 369, 3.8%).

ART and CPT for co-morbid patients

The proportions of co-infected patients who were put on ART
and CPT between 2009 and 2013 were 35.2% (n = 3451) and 56.2%
(n = 5510), respectively (n = 9801). However, during the entire
study period, the total proportions of co-morbid TB patients who
were put on ART and CPT were 35.7% (n = 4885) and 53.5%
(n = 7318), respectively (n = 13 680). The co-infected TB patients
who were put on ART between 2009 and 2013 (n = 9801) were
predominantly within the age group of 25–34 years (n = 1156,
11.7%), followed by 35–44 years (956, 9.8%) and >45 years (n = 912,
9.3%). A very small proportion of co-infected TB patients (n = 87,
0.9%) who were put on ART were found within the age group of 0–
14 years (Tables 5 and 6).

Discussion

This study found that the prevalence of TB and HIV co-
morbidity was close to 12% in the TB clinics in the region. It was
also found that CPT and ART coverage were low in the region; this
low coverage may predispose patients to opportunistic infections,
thereby dramatically increasing the occurrence of death in this
group of patients (WHO, 2012).

In this study, 2.4% of individuals who attended the VCT services
were found to be HIV-infected, which is somewhat comparable to
the data reported in the Ethiopian Demographic and Health Survey
report of 2011. However, the data from the present study should be
interpreted with caution as the study was facility-based and the
data may therefore not represent the population of the region.

Specifically, the Ethiopia Demographic and Health Survey
showed that the prevalence of HIV was 2.1% in 2012 within the
age group of 15–24 years of pregnant women from antenatal care
surveillance data (Ethiopian Central Statistical Agency (CSA),
2011). However, as stated above, for the purpose of estimating
the true prevalence of HIV, the sources of information collected
through routine HIV counselling and testing units of health
facilities need to be validated for accuracy. Otherwise, the
prevalence of HIV among health facilities needs to be determined
using an appropriate study design and statistical methods to
estimate the true burden of HIV infection as compared to other co-
morbidities. The high prevalence (2.4%) of HIV in the region may
indicate a lack of HIV counselling and testing services or
inaccessibility of such services, poor behavioural change and
communication, a lack of early initiation of ART among HIV-
infected people, and the social stigma faced by patients who are
affected by HIV.

This study showed a relatively higher rate of HIV infection in
females than in males, which might be related to their biology, the



Figure 1. Flow diagram of the data collection process for integration of TB and HIV services at voluntary counselling and testing/antiretroviral therapy clinics in Oromia
Region. (Note: The number of HIV-infected persons receiving isoniazid preventive therapy (IPT) was obtained for the period 2009–2013.).

Table 2
The odds of having HIV infection among male and female clients who attended VCT
clinics between 2009 and 2015 in Oromia Region, Ethiopia.

Years Sex Tested for HIV (%) HIV positive (%) OR (95% CI)

2009 Male 9309 (60.7) 571 (6.1) 1
Female 6017 (39.3) 686 (11.4) 2.00 (1.75, 2.21)
Total 15 326 1257 (8.2)

2010 Male 60 571 (51.5) 1635 (2.7) 1
Female 57 110 (48.5) 2674 (4.7) 1.77 (1.66, 1.88)
Total 117681 4309 (3.7)

2011 Male 335 515 (51.6) 6546 (2) 1
Female 315 251 (48.4) 8792 (2.8) 1.41 (1.37, 1.46)
Total 650 766 15 338 (2.4)

2012 Male 457 287 (49.3) 6576 (1.4) 1
Female 471124 (50.8) 9511 (2) 1.41 (1.37, 1.46)
Total 928 411 16 087 (1.7)

2013 Male 373 601 (43.7) 3985 (1.1) 1
Female 480 990 (56.3) 6093 (1.3) 1.20 (1.14, 1.24)
Total 854 591 10 078 (1.2)

2014 Male 1488 127 (49.2) 37 336 (2.5) 1
Female 1536 521 (50.8) 46 670 (3) 1.21 (1.20, 1.23)
Total 3 024 648 84 006 (2.8)

2015 Male 1314 460 (51.4) 29 466 (2.2) 1
Female 1 242 855 (48.6) 36 611 (2.9) 1.32 (1.30, 1.34)
Total 2 557 315 66 077 (2.6)

2009–2015 Male 4 038 870 (49.8) 86 115 (2.1) 1
Female 4109 868 (50.2) 111037 (2.7) 1.3 (1.26, 1.29)
Total 8 148 738 197152 (2.4)

CI, confidence interval; HIV, human immunodeficiency virus; OR, odds ratio; VCT,
voluntary counselling and testing for HIV.
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influence of culture, low socio-economic conditions, discrimina-
tion and gender-based violence, lack of awareness, or unavailabili-
ty and inaccessibility of comprehensive HIV care and treatment
services.
This study also revealed that all HIV-infected patients were
screened for TB infection by symptom-based screening and that
positivity of about 8.7% was found, which is relatively lower than
the rate reported in a study conducted in South Africa (15%) (Shipp
et al., 2012). However, ART coverage for HIV-infected people was
low and even the majority of available ART clinics did not integrate
their service with the TB clinics. The quality of screening for TB was
poor and it was practiced infrequently in spite of the fact that the
symptom-based screening tool had been integrated successfully
within the ART clinics. Furthermore, the low proportion of HIV-
infected patients presenting with symptoms was somewhat
comparable to that reported in the study performed in South
Africa (10%) (Shipp et al., 2012).

Additionally, male HIV patients were found to have a relatively
higher chance of having active TB as compared to females. This is
probably due to the fact that males usually spend their time
outside the home for socio-economic activities, thus the chance of
acquiring infection from the community is higher, and also because
the frequency of health service visits is higher for males than for
females.

The study also revealed that close to three-fifths of HIV-infected
patients without active TB were put on IPT in the region. This
proportion is higher than that reported in a study conducted in
Sub-Saharan African countries, which showed that the proportion
of eligible patients receiving IPT was 42% (Andrea et al., 2010). The
relatively high IPT coverage might indicate an adequate supply of
isoniazid to health facilities and better usage of WHO screening
tools and implementation of IPT manuals by health professionals.
However, a lot of work remains to be done to encourage health
professionals to utilize the tuberculin skin test and avoid fear of
isoniazid drug resistance when they prescribe it as preventive
treatment. This may promote the use of IPT for all eligible HIV-
infected patients in the region.

The finding of 11.8% HIV positivity among TB patients is
relatively low as compared to the percentage reported in a study
done in the north-east of Ethiopia, which indicated that the
proportion of TB patients who were infected with HIV was 24%



Figure 2. Number of HIV-positive patients in the different age groups at voluntary counselling and testing clinics in Oromia Region, Ethiopia between 2009 and 2015.

Figure 3. Number of co-infected TB and HIV patients at antiretroviral therapy (ART) clinics in Oromia Region, Ethiopia between 2009 and 2015.
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(Mekonnen et al., 2015). This might be due to the existence of
better collaboration between TB and HIV control services and the
lower prevalence of HIV among health facilities in the region.
Nevertheless, efforts are still needed to further reduce the burden
of co-infection and enhance the quality of services in the region in
terms of adherence to the implementation of manuals and
strengthening of the integration of TB and HIV services, including
the health system (organizational, human resources, and financial
constraints).

The study findings also showed that a low proportion of co-
morbid patients were put on ART and CPT; the proportion was
comparatively lower than that reported in a study done in Zambia
(Kapata et al., 2012), which showed that ART provision to TB
patients who were co-infected with HIV was up to 50%. This low
uptake may be attributed to the fact that the ART and TB services
available were not adequately integrated. Furthermore, the
number of TB clinics in the region is much higher than the
number of ART clinics. Unfortunately, the majority of ART clinics
did not provide the full package of TB control services, but had to
refer patients to other service units; this in turn may have led
patients to drop out of the service. However, the WHO global TB
report of 2017 mentioned that ART coverage for co-morbid TB
patients in Ethiopia had reached 88% due to service expansion and
the engagement of donors on a large scale at the national level.
Therefore, it is essential to conduct an assessment to evaluate the
feasibility of providing ART services to all TB clinics in the region.
Such an assessment would help determine whether such an
intervention would lead to improved access to ART services among
co-infected patients through facilitating the speed of the
accreditation process at all TB clinics by the regional health bureau.

Similarly, a study done in the north-east of the country
(Mekonnen et al., 2015) indicated that the proportion of co-
infected patients who had been put on CPT was 71.2%. However,
this percentage is a bit higher than that found in the present study



Table 3
The odds of having active TB among HIV-infected male and female patients who
attended ART clinics between 2009 and 2015 in Oromia Region, Ethiopia.

Years Sex HIV-positive (%) Active TB (%) OR (95% CI)

2009 Male 571 (45.4) 34 (6) 1.90 (1.11, 3.31)
Female 686 (54.6) 22 (3.2) 1
Total 1257 56 (4.6)

2010 Male 1635 (37.9) 361 (22.1) 1.90 (1.62, 2.24)
Female 2674 (62.1) 346 (12.9) 1
Total 4309 707 (16.4)

2011 Male 6546 (42.7) 523 (8) 0.13 (0.11, 0.15)
Female 8792 (57.3) 543 (6.2) 1
Total 15 338 1066 (7)

2012 Male 6576 (40.9) 696 (10.6) 1.31 (1.18, 1.46)
Female 9511 (59.1) 786 (8.3) 1
Total 16 087 1482 (9.2)

2013 Male 3985 (39.5) 351 (8.8) 1.32 (1.13, 1.53)
Female 6093 (60.5) 415 (6.8) 1
Total 10 078 766 (7.6)

2014 Male 37 336 (44.4) 3819 (10.2) 1.27 (1.20, 1.33)
Female 46 670 (55.6) 3654 (7.8) 1
Total 84 006 7473 (8.9)

2015 Male 29 466 (44.6) 2452 (8.3) 1.24 (1.17, 1.31)
Female 36 611 (55.4) 2504 (6.8) 1
Total 66 077 4956 (7.5)

2009–2015 Male 86 115 (43.7) 8236 (9.6) 1.31 (1.27, 1.37)
Female 111037 (56.3) 8270 (7.5) 1
Total 197152 16 506 (8.4)

ART, antiretroviral therapy; CI, confidence interval; HIV, human immunodeficiency
virus; OR, odds ratio; TB, tuberculosis.
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(56.2%). This indicates that not all TB treatment sites provided CPT
for co-infected patients and that CPT was not being considered as
part of the minimum standard of care within TB clinics. To facilitate
rapid CPT provision, the regional health bureau should promote
the implementation of guidelines, ensure an adequate supply of
Figure 4. Flow diagram of the data collection process for integration of TB and HIV servic
were put on antiretroviral therapy (ART) and co-trimoxazole preventive therapy (CPT)
drugs to the facilities, and ensure appropriate administration
through building the capacity of health professionals working at TB
and ART clinics.

This study had some limitations. Retrospective secondary data
were collected to assess the collaboration of TB and HIV services
among health facilities in the region. Thus, it was not possible to
establish any causal relationship between the risk factors and the
dependant variables, as the WHO reporting format contained
limited variables. Data were recorded from TB and pre-ART
registration books as the data sources. The quality of the records in
such registration books might be poor, including their reports
during the data collection process. Moreover, some data were
missing for certain variables and years within the study period.

In conclusion, the prevalence rate of TB and HIV co-morbidity was
around 11.8% at TB clinics in the region. Low proportions of co-morbid
patients were puton CPTand ART. Therefore, it is essential to strengthen
the WHO recommended TB and HIV collaborative control activities in
the region in order to reduce the burden of deaths and illness among
patients affected by both diseases. Furthermore, additional research on
the impact of TB and HIV collaborative activities on the mortality rate
and outcomes of treatments should be another key priority, preferably
through the design of longitudinal studies.
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Table 4
The odds of having HIV infection among male and female TB patients who attended TB clinics between 2009 and 2015 in Oromia Region, Ethiopia.

Years Sex TB patients tested (%) TB patients testing HIV-positive (%) OR (95% CI)

2009 Male 1665 (35.7) 436 (26.2) 1.80 (1.55, 2.10)
Female 2695 (65.3) 443 (16.4) 1
Total 4360 879 (29.2)

2010 Male 4007 (53.3) 546 (13.6) 0.71 (0.62, 8.20)
Female 3537 (46.7) 643 (8.6) 1
Total 7514 1189 (15.8)

2011 Male 12 235 (54.6) 1670 (13.7) 0.78 (0.72, 0.84)
Female 10 160 (45.4) 1706 (16.8) 1
Total 22 395 3376 (15.1)

2012 Male 12 440 (52.7) 1359 (10.9) 1
Female 11150 (47.3) 1447 (13) 1.22 (1.12, 1.32)
Total 23 590 2806 (11.9)

2013 Male 10 410 (53) 843 (8.1) 1.06 (0.91, 1.17)
Female 9241 (47) 708 (7.7) 1
Total 19 651 1551 (7.9)

2014 Male 8765 (49.2) 727 (8.3) 0.97 (0.87, 1.08)
Female 9067 (50.8) 771 (8.5) 1
Total 17 832 1498 (8.4)

2015 Male 10 564 (54.7) 1168 (11) 0.83 (0.76, 0.90)
Female 9332 (43.4) 1213 (13) 1
Total 19 896 2381 (12)

2009–2015 Male 60 086 (52.1) 6749 (11.2) 1
Female 55182 (47.9) 6931 (12.6) 1.13 (1.09, 1.17)
Total 115 268 13 680 (11.8)

CI, confidence interval; HIV, human immunodeficiency virus; OR, odds ratio; TB, tuberculosis.

Table 5
The percentages of co-morbid TB patients who were put on CPT and ART at the TB clinic between 2009 and 2013 in Oromia Region, Ethiopia (n = 9801).

Years Put on CPT Put on ART

Male (%) Female (%) Total (%) Male (%) Female (%) Total (%)

2009 209 (2.1) 300 (3.1) 509 (5.2) 85 (0.8) 93 (0.9) 178 (1.7)
2010 438 (4.5) 387 (4.1) 825 (8.4) 331 (3.4) 293 (3) 624 (6.4)
2011 929 (9.4) 878 (9) 1807 (18.4) 378 (3.9) 691 (7) 1069 (10.9)
2012 714 (7.3) 705 (7.2) 1419 (14.5) 489 (5) 474 (4.8) 963 (9.8)
2013 475 (4.9) 475 (4.9) 950 (9.8) 309 (3.2) 308 (3.1) 617 (6.3)
Total 2765 (28.2) 2745 (28) 5510 (56.2) 1592 (16.2) 1859 (19) 3451 (35.2)

ART, antiretroviral therapy; CPT, co-trimoxazole preventive therapy; TB, tuberculosis.

Table 6
Percentage of HIV-positive patients without active TB who were put on IPT between 2009 and 2013 at ART clinics in Oromia Region, Ethiopia.

Variables Number of HIV-positive patients without active TB Put on IPT

Number Percentage (%)

Male 4147 2515 61
Female 5929 3267 55

Age (years)
0–14 369 277 75
15–24 1324 852 64
25–34 3095 1913 62
35–44 2769 1681 61
45+ 2519 1059 42

Total 10 076 5782 57

ART, antiretroviral therapy; HIV, human immunodeficiency virus; IPT, isoniazid preventive therapy; TB, tuberculosis.
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