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Introduction
There is a global struggle to attract healthcare professionals 
(HCPs) to rural areas and to retain them there. The paucity of 
HCPs therein contributes to a reduction in the quality and type of 
health services offered and sustains a situation in which poor 
quality care is on offer in these communities.1 There is a 
maldistribution of health professionals between rural and urban 
areas within countries. The disparity between urban and rural 
areas further widens the health equity gap between citizens.2,3 It 
also makes the achievement of national and international goals, 
such as the Millennium Development Goals, more difficult.4,5 A 
crippled health system is further weakened by a lack of health 
professionals.6 In order to provide equitable care in underserved 
areas, like rural locations, it is necessary to ensure that HCPs are 
attracted to and retained in these areas.2,4 Dolea et al. argue that 
health teams comprising all types of health professionals are 
necessary for the provision of adequate services in rural areas.5

It is estimated that at least one million HCPs are required in  
sub-Saharan Africa.1 Several factors contribute to the shortage of 
health personnel in low- and middle-income countries, and 
South Africa is no exception.6,7 Contributing factors to the 
shortage of HCPs in rural areas include inadequate supervision, 
poor referral and support structures, lack of appropriate 
equipment and drugs, and poor management structures.8 De 
Villiers and de Villiers describe how factors such as remoteness, 
poor job satisfaction, job frustration, occupational stress and 
community issues, can have a negative impact on the work 
experience of rural doctors.8

The constraints to providing human resources for health care are 
described by Wyss according to five categories (individual 
characteristics, health service, the health sector level, training 
capacities and the socio-political and economic context of the 
country).4 The author discusses how each of these factors 
influences who is prepared to work in resource-constrained 
environments and why they are prepared to do so.4 De Vries and 
Ried found that medical students originating from rural areas are 
more likely to return to work there, and remain in general 
practice in these areas.9 These, together with several other 
strategies, are documented in the literature as ways of attracting 
doctors to work in rural areas and retaining their services once 
there. These additional strategies include financial incentives, 
career development, a good hospital infrastructure, the 
availability of adequate resources, a good management 
structure, and personal recognition and appreciation.5,6,10,11 
Dolea et al. make a compelling argument for retention strategies 
in the literature.5 However, Hongoro and McPake document that 
there is a need to better understand the debate around the 
strategies that are implemented to attract and retain healthcare 
professionals in underserved areas; an argument that Dolea et al. 
highlights is particularly relevant to developing countries.5,12 In a 
systematic review, Grobler et al. found a paucity of studies to 
conclusively prove that the proposed intervention strategies had 
a positive effect on the retention of healthcare professionals in 
underserved areas.13 This strengthens the call by Hongoro and 
McPake for more evidence to understand the pull and push 
factors that affect the distribution of human resources for health 
in under-served areas.12
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Background: The HIV/AIDS epidemic in Nigeria has militated against efforts to control TB. This study determined the differences 
in TB treatment outcome between patients with TB/HIV co-infection and those without HIV co-infection in National Hospital 
Abuja, Nigeria.
Methods: This was a retrospective cohort study on pulmonary TB patients that were treated in National Hospital Abuja, Nigeria 
from January 2007 to December 2012. Data was collected from the Directly Observed Treatment Shortcourse (DOTS) clinic and 
hospital records and analysed using stata version 12. The HIV sero-prevalence was determined and TB treatment outcomes in 
patients co-infected with TB and HIV was compared to that of HIV negative patients. The t-test and chi square test was used 
to verify differences in means and proportions and multiple logistic regression to adjust for potential confounders. Sensitivity 
analysis was done to address the problems of loss to follow up and missing data.
Results: A total of 389 cases were assessed. The HIV sero-prevalence rate in the study was 42.7%. Fifty-three percent of the 
study population were within the age category 30–49  years. There was strong evidence of an association between TB/HIV  
co-infection rate among the various age categories (p = 0.01). HIV positive cases had a lower treatment success rate, 48.8% vs. 78.5%  
(p < 0.001), a higher rate of treatment failure, 10.8% vs. 4% (p = 0.01), and a higher rate of default, 38.6% vs. 17% (p < 0.001).
Conclusion: The study provides evidence that TB/HIV co-infection impacts negatively on TB treatment outcome.
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Introduction
Tuberculosis (TB) is a curable infectious disease caused by the 
mycobacterium tuberculosis.1 It is an airborne infectious disease 
that primarily affects the lungs (pulmonary) but can affect other 
parts of the body like the kidneys, lymph nodes, spinal cord and 
the abdomen (extra pulmonary).1

HIV/AIDS, on the other hand, is a non-curable disease caused by 
the human immunodeficiency virus (HIV).2 It is transmitted via 
body fluids, for example, blood, seminal and vaginal fluids.2 It 
affects the human immune system destroying them and 
impairing their function and progressively diminishing the 
body’s ability to fight infections and certain cancers.2

The intricate linkage of tuberculosis (TB) and human 
immunodeficiency virus (HIV) infection for nearly the past 3 
decades poses a major threat to the international community’s 
effort to achieve the health-related United Nations Millennium 
Development Goals for TB and HIV infection.1 These two diseases 
are a deadly combination and are far more dangerous occurring 
together than either disease alone. According to the World 
Health Organization (WHO) TB/HIV co-infection can be referred 
to as two monsters working against humanity.

With the increasing number of individuals co-infected with HIV 
and TB, early recognition, diagnosis, prevention, prophylaxis and 
treatment of TB has become more challenging. TB/HIV co-
infection may affect the efficacy, safety and tolerability of 
treatment, including differences in clinical presentation and 
differences in bacteriological responses to treatment.2

Co-infection is said to occur when both diseases occur in the 
same individual at a point in time irrespective of which disease 

preceded the other. Concomitant HIV infection and TB is a 
lamentable medical phenomenon with dreadful social and 
economic impact across the globe, aptly described as the 
‘accursed duet’.3 HIV and mycobacterium TB have a synergistic 
interaction; each accentuates progression of the other.4

TB/HIV co-infection poses an enormous challenge to TB control 
especially in resource poor settings like Nigeria where the 
majority of urban population live in slums. Key features of slum 
life, such as crowded housing, working conditions with poor 
ventilation, poor nutrition, and lack of access to quality health 
care, continue to drive TB transmission.5 Nigeria’s HIV epidemic is 
largely fuelled by heterosexual and mother-to-child transmission.6

Globally, the TB epidemic is fuelled by the HIV epidemic. Even if 
all new HIV infections were prevented, TB incidence would 
increase due to the high risk of TB progression among prevalent 
HIV cases.7 The highest rates of HIV co-infection in TB patients are 
in the African Region in contrast to the rates being recorded in 
the more industrialised parts of the world. In New York City (NYC), 
United States of America, HIV co-infection among TB cases has 
decreased from 34% to 13% since 1992.7 In Nigeria, the TB 
burden is compounded by a high prevalence of HIV in the 
country which stands at about 4.1% in general population.8

Studies done in Oyo and Gombe states in Nigeria9,10 showed 
poorer TB treatment outcomes in terms of cure and mortality 
rates, in patients dually infected with HIV and TB compared to 
those without HIV infection. Similar results were obtained in 
another study done in Togo.11 Factors identified to be responsible 
for these poor outcomes include low CD4 counts and availability 
of health care services including the highly active antiretroviral 
therapy (HAART). Older age, low haemoglobin levels, higher viral 
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