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1. Summary  

Nigeria has the world’s highest number of people affected by malaria and the world’s second 

largest human immunodeficiency virus (HIV)/AIDS burden. There is a high occurrence of co-

infection of malaria in HIV patients (Gumel et al., 2021). Nigeria is also ranked as one of the thirty 

high tuberculosis (TB) and TB-HIV co-infection burden countries in the world (Odume et al., 

2020, 8). Co-infection can make each disease more severe and potentially more infectious 

(Gumel et al., 2021; Jemikalajah et al., 2021; Chukwuocha et al., 2019). This rapid literature 

review highlights key aspects of the epidemiology of malaria, HIV and TB in Nigeria, in addition 

to challenges in controlling the three diseases, in terms of prevention, detection and treatment. 

Part I: Epidemiology 

Demographic variation: Malaria, HIV and TB in Nigeria are considered to be poverty-related, 

with the poorest segment of the population most vulnerable, due in part to lower access to quality 

education and healthcare – and in the case of malaria, to quality housing. There is also a higher 

rate of HIV infection among women in Nigeria (Odimegwu et al., 2018, 1). Pregnant women in 

Nigeria are highly vulnerable to malaria-HIV and TB-HIV co-infection, which are associated with 

various adverse pregnancy outcomes (Chukwuocha et al., 2019; Olusi et al., 2019; Atilola et al., 

2018). Older adults (50 years and over) are also vulnerable to HIV as they are rarely targeted by 

community and health services and rarely seek out counselling themselves (Akinyemi et al., 

2017). The proportion of older adults with HIV has increased steadily, shown in a study based in 

South-west Nigeria (Akinyemi et al., 2017). Adolescents are also at risk of HIV due to early 

sexual initiation, early marriage, and unsafe sexual practices (Aduh et al., 2021). They tend also 

to have poorer rates of TB screening and treatment than adults (Aduh et al., 2021). 

Geographic variation: The northern region of Nigeria, which accounts for 53.4 percent of the 

population, is reported to have the highest prevalence of HIV/AIDS (49.5 percent) and malaria 

(over 50 percent) in the country (Semiu, 2017). Reductions in malaria infection in children under-

five have occurred in most individual states in Nigeria, but prevalence has decreased 

substantially more in the southern geo-political zones and the North-central zone (Oyibo et al., 

2021). Prevalence rates for malaria and HIV also vary by states. Internally displaced populations 

(IDPs) and host communities in Northern Nigeria are at increased risk for transmission of TB and 

malaria, with much higher rates of incidence and disease notification among IDPs (Abdullah et 

al., 2020, 3). It is difficult for those diagnosed with TB, HIV or malaria to receive treatment due to 

the destruction and closure of clinics. The risk of malaria infection and malaria-HIV co-infection is 

also greater in rural areas, due in part to less access to health facilities and less household 

wealth than in urban areas (Gumel et al., 2021; Ugwu & Zewotir, 2020; Bassey & Izah, 2017).  

Part II: Disease control challenges 

Socio-economic challenges: Nigeria’s high under-five malaria mortality is largely due to the 

high amount of out-of-pocket medical expenditure required, which discourages care-seeking 

behaviour, particularly among the poorest households (Dasgupta et al., 2021). Even where 

treatment is free, as in the case of TB, payment of transport to clinics and other hidden out-of-

pocket costs for patients may render treatment prohibitive (Oyfabi et al., 2017).  

Surveillance challenges: Under-reporting and double counting in Nigeria indicate a weak 

surveillance system, which undermines programmatic responses for disease control (Kusimo et 

al., 2020). Many people with TB remain undiagnosed and thus untreated (Abdullahi et al, 2020, 
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14; Kusimo et al., 2020, 200-201). The policy framework is weak on mandatory notification of TB 

by all health facilities, which results in under-reporting by facilities that are not engaged by the 

National TB programme (Kusimo et al., 2020). In the case of malaria, surveillance systems lack 

the ability to produce generalisable data as private health facilities do not submit data to the 

Health Management Information System (HMIS) (Joseph et al., 2017). 

The Integrated Disease Surveillance and Response (IDSR) is a surveillance system designed to 

curb the inefficiency associated with vertical (disease-specific) programmes (Onwe et al., 2021). 

Despite the adoption of IDSR in Nigeria, vertical programmes on malaria, TB and HIV persist, 

which have led to duplication of efforts, inequitable funding, and inefficiencies in surveillance 

(Onwe et al., 2021). The integration of existing vertical programmes into a strengthened IDSR 

system could result in more effective disease control for individual diseases and for co-infection, 

allowing for integrated care (Onwe et al., 2021; Kusimo et al., 2020; Chukwuocha et al., 2019).  

Capacity challenges: The effectiveness of the IDSR strategy depends not only on the 

structures, but also on the actions of those responsible for making diagnoses and handling health 

records (Osagiede et al., 2020). Despite training given to healthcare workers (HCW) on the 

IDSR, studies reveal a poor understanding of the system and how it works (Kusimo et al., 2020; 

Osagiede et al., 2020). In addition, non-adherence to diagnosis guidelines by primary HCW can 

result in missed diagnoses (Iluyomade et al., 2021). Job aid posters (e.g. signs, diagrams, flow 

charts or a summary of instruction) can help to enhance adherence to guidelines for malaria and 

other diseases, yet their use by HCW has been found in some instances to be low (Iluyomade et 

al., 2021). Poor capacity of HCWs in reporting adverse drug reactions (ADRs) in relation to HIV, 

TB and malaria is a key challenge to drug safety surveillance (Avong et al., 2018). Training 

workshops have been found to increase knowledge significantly among participants, improving 

detection and actual reporting of ADRs (Avong et al., 2018). Capacity building of community 

informants on all notifiable diseases is also important to surveillance (Kusimo et al., 2020). 

Informal service providers should also be the target of capacity building as many people in 

Nigeria rely on them for treatment of malaria and HIV (Chukwuocha et al., 2019). 

Education and communication: Lack of awareness and knowledge of malaria, TB and HIV and 

their symptoms among the community and patients contributes to poor prevention, infection, 

delayed diagnosis and treatment (Gumel et al., 2021; Ogbo et al., 2018).  Education 

interventions in Ebonyi state were successful in increasing the number of children aged five 

years and older and adults (excluding pregnant women) who requested and received a malaria 

rapid diagnostic test availability (MRDT) (Omale et al., 2021). A study on HIV-related knowledge 

among men who have sex with men (MSM) and transgender women (TGW) in Nigeria finds that 

knowledge about HIV and its transmission among those who attended health centre services 

improved modestly over time (Faust et al., 2017). Lack of knowledge among the general 

population can contribute to stigma and discrimination against people with TB and HIV, which 

can discourage them from getting tested, diagnosed and treated in a timely manner (Junaid et 

al., 2021; Odimegwu et al., 2018). Women tend to experience a higher degree of stigma and 

discrimination than men for HIV status (Odimegwu et al., 2018). Stigmatising attitudes can be 

countered through education and information based approaches (Junaid et al., 2021). 

Competing priorities – COVID-19: The effects of the COVID-19 pandemic are likely to intensify 

the burden of HIV, malaria and TB in Nigeria – through resource re-allocations toward COVID-

19; delays in receiving medicines due to supply chain issues; lockdowns that deter infected 

persons from seeking treatment; and severe complications from co-infection with COVID-19 

(Velaven et al., 2021; Oladele et al., 2020). 
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Part I: Epidemiology 

2. Incidence of disease 

Malaria: Nigeria has the world’s highest total number of people affected by malaria. With over 50 

million cases reported each year, Nigeria accounts for 27 percent of the malaria global burden 

and 23 percent of global deaths (WHO, 2020; Oyeyemi & Etim, 2020; Chukwuocha et al., 2019; 

Onyiah et al., 2018, 1). Malaria is most severe among pregnant women and children under-five in 

Nigeria, accounting for 95,000 annual child deaths - the leading cause of child mortality 

(Dasgupta et al., 2021). There is a much higher prevalence of malaria among anaemic children 

under-five than non-anaemic children (Ugwu & Zewotir, 2020; Morakinyo et al, 2018). There 

have been notable reductions in malaria infection prevalence in children under-five over the past 

decade in all the major geopolitical zones of Nigeria, and in most of the individual states – but 

with substantial subnational variation (Oyibo et al., 2021).  

HIV: Nigeria has the world’s second largest total HIV/AIDS burden (second to South Africa), with 

an estimated 1.9 million people (1.4 percent of Nigeria’s total population) living with HIV 

(Abdullahi et al., 2020, 3-4; Chukwuocha et al., 2019; Atilola et al., 2018). It has the highest 

population of orphans due to AIDS in sub-Saharan Africa (Chukwuocha et al., 2019; Atilola et al., 

2018). In 2019, adolescent girls and young women were estimated to represent 10 percent of the 

population in Sub-Saharan-Africa, but are disproportionately affected with 59 percent of new HIV 

infections (see Velaven et al., 2020).  

TB: Nigeria is also one of the world’s highest TB burden countries, accounting annually for about 

4 percent of the world’s incident TB cases with an estimated incidence rate of 219/100,000 

people (Abdullahi et al., 2020, 3-4; Kusimo et al., 2020, 20). The prevalence of TB among HIV-

negative people in 2016 was 27 percent, with the total number of TB mortality amounting to 

39,933 (Ogbo et al., 2018, 6). A recent study finds that TB incidence in Nigeria has declined 

between 2000 and 2016 and the number of deaths from TB mortality has dropped substantially 

over time (Ogbo et al., 2018, 6). At the same time, however, TB incidence has remained 

unchanged in many communities (Ogbo et al., 2018). Consistent with prior studies, the study 

showed that the prevalence and incidence of TB among HIV-negative people were higher in 

adults (highest in those aged 15-49 years) compared to children in Nigeria (Ogbo et al., 2018). 

Co-infection 

Malaria-HIV: Recent research finds a high occurrence of co-infection of malaria in HIV patients 

(Gumel et al., 2021). HIV and malaria co-infection may occur in any area that has high 

prevalence of the two infections. In Imo State, South-Eastern Nigeria, an area reported to be 

holoendemic1 for malaria, the HIV prevalence rate is now 7.5 percent, higher than the national 

average of 3.0 percent (Chukwuocha et al., 2019).  

There are many studies examining the interaction of HIV and malaria in Nigeria. Co-infection can 

make each disease more severe and potentially more infectious (Gumel et al., 2021; Jemikalajah 

et al., 2021; Chukwuocha et al., 2019). A study conducted in Zaria found that malaria co-infected 

HIV subjects have higher levels of HIV viral load and that malaria parasite density increases with 

greater viral load, suggesting interaction between malaria parasite and the virus (Gumel et al., 

 
1 Essentially all inhabitants in the particular area are infected by the disease. 
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2021). Individuals in malaria-endemic areas who are considered semi-immune to malaria are still 

more likely to develop malaria if they are infected with HIV (Chukwuocha et al., 2019). A study 

based in the Ikeja area of Lagos State finds a link between HIV infection and predisposition to 

more frequent episodes of symptomatic and severe malaria (Oyeyemi & Etim, 2020). A study 

looking at the holoendemic malaria region of Southern Nigeria finds significantly higher malaria 

parasitaemia2 among HIV-infected children-under five compared with uninfected children 

(Okonkwo et al., 2018). An experimental study, based in Warri community in the south finds not 

only that HIV facilitates the rate of malaria transmission, but also that malaria can cause faster 

progression of HIV disease (Jemikalajah et al., 2021).  

Co-infection can affect, in particular, pregnant women and infants born to HIV infected mothers 

(Gumel et al., 2021; Chukwuocha et al., 2019). Malaria-specific immunity development can be 

impaired in HIV-infected children, resulting in increased predisposition to malaria infection 

(Okonkwo et al., 2018). HIV and malaria are leading causes of morbidity and mortality among 

under-fives in sub-Saharan Africa (Okonkwo et al., 2018). Complications, such as anaemia, 

common to HIV and malaria, are also likely to be worse with co-infection (Gumel et al., 2021). 

TB-HIV: It is well documented that HIV increases the risk of TB infection and vice versa (Gumel 

et al., 2021). Some studies suggest, however, a higher probability of HIV acquisition in TB 

patients than observed rate of tuberculosis in HIV infected patients (see Atilola et al., 2018). 

Nigeria is among one of the thirty high TB and TB-HIV co-infection burden countries in the world 

(Odume et al., 2020). Fourteen percent of TB patients in Nigeria are diagnosed with HIV (Odume 

et al., 2020). TB remains the most common opportunistic infection among HIV-positive people, 

with 35,000 HIV-positive patients dying from TB annually (Odume et al., 2020). While current 

estimates of HIV and TB burden in Nigeria varies between 5-10 percent, emerging prevalence 

patterns suggest that significant variation persists across the six geopolitical zones of Nigeria. 

The highest rate (10.3 percent of co-infection was reported in the south-east region of the 

country followed by south-west region at 8.3 percent (see Atilola et al., 2018, 827). Infection with 

TB can also weaken the immune system, increasing vulnerability to malaria (Gumel et al., 2021). 

3. Demographic variation 

Socio-economic status 

Malaria and HIV/AIDS in Nigeria are both considered to be poverty-related, with the poorest 

segment of the population most vulnerable due to lower access to information, quality education, 

and good health facilities (Oyeyemi & Etim, 2020; Bassey & Izah, 2017). The persistence of the 

TB epidemic in Nigeria is also associated with poverty, low social class, HIV and population 

growth (Junaid et al., 2021; Ahmad et al., 2018).  

A study of malaria in children under-five in Nigeria finds that infections are more common among 

children living in low-income households (see Ugwu & Zewotir, 2020). The odds of malaria in this 

age group increase with family poverty, non-availability and non-usage of long-lasting insecticidal 

nets (LLINs), low education of the mother, family size, age of the child (greater prevalence in 

children aged 37-59 months), presence of anaemia, and increased age of the head of household 

(greater prevalence when over 60 years old) (Ugwu & Zewotir, 2020).  

 
2 A condition in which parasites are present in the blood. 
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The inverse relationship observed between under-five malaria infection and degree of wealth 

may be mediated through housing, as people with greater wealth are more likely to be able to 

afford improved houses (Morakinyo et al., 2018). A study of households in Nigeria finds that the 

odds of malaria infection was significantly higher among children who lived in partially improved 

and non-improved housing compared with those living in improved housing (Morakinyo et al, 

2018). Another study on pregnant women and malarial status in Nigeria finds that those living in 

wood and mud houses recorded more positive cases of malaria and are at greater risk of 

infection (Onyemaechi & Malann, 2020). People with greater wealth are also more likely to live in 

urban areas, to be educated and have better access to knowledge about steps to prevent 

malaria infection. They are also more likely to be able to afford nets and insecticides (Morakinyo 

et al, 2018). Populations living in rural areas are considered instead to be at greater risk of 

malaria infection (Bassey & Izah, 2017). 

Socio-demographic factors, such as poverty, are also considered responsible for differences in 

HIV prevalence in different geographic areas (Oyeyemi & Etim, 2020; Ibrahim et al., 2019). A 

recent study compares socio-demographic factors associated with HIV infection in a high HIV 

prevalence area in Nigeria (Federal Capital Territory – FCT @ 6.5 percent) and a low prevalence 

area (Jigawa @1.9 percent). It finds that unemployment and age less than 30 years were key 

determining factors in HIV infection in the high prevalence area; whereas lack of education was a 

key predictor of HIV infection in the low prevalence state (Ibrahim et al., 2019). The study also 

shows that those who were employed were less likely to have HIV infection in the low prevalence 

state (Ibrahim et al., 2019). These variations indication the need to tailor interventions if different 

prevalence areas, such as focusing on mandatory universal basic education in low prevalence 

states and targeting youth and employment in high prevalence areas (Ibrahim et al., 2019). 

A study of peri-urban secondary hospital facilities in the North Central Zone, Nigeria, finds a 

strong association between attainment of education and decrease in HIV/malaria co-infection 

rates (Alaofin et al., 2020). In particular, HIV-malaria co-infection is more dominant among HIV 

positive patients with secondary education and least frequent in participants with tertiary 

education (Alaofin et al., 2020). There tended to be a high level of awareness among patients 

with formal education, which is likely to increase implementation of malaria and HIV preventive 

and protective measures (Alaofin et al., 2020). The least co-infected patients also have the 

highest income (Alaofin et al., 2020). 

Gender  

The prevalence of malaria based on gender have been discussed in various literature, with some 

researchers reporting a higher prevalence in males and others in females (see Bassey & Izah, 

2017, 53). A study based in Nassarawa State, Nigeria, finds that female patients were found to 

be more infected with malaria (67.2 percent) as compared to male patients (61.5 percent) 

(Bassey & Izah, 2017, 4). This could be attributed to women’s late evening cooking, which could 

expose them more to mosquito bites and transmission of malaria (Bassey & Izah, 2017). 

Pregnant women are at greater risk of malaria infection due to pregnancy-induced suppressed 

immunity. Research conducted in Lugbe and Gosa, Nigeria, finds a high prevalence of malaria in 

pregnancy (70.5 percent). Malaria is also reported to account for 70 percent of morbidity in 

pregnant women in Nigeria, 15 percent of maternal anaemia, and 5-14 percent of low birth 

weight (Onyemaechi & Malann, 2020, 8). 
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There is also a higher rate of HIV infection among women in Nigeria, although prevalence varies 

by region (see Odimegwu et al., 2018, 1). Women also tend to experience a higher degree of 

stigma and discrimination than men for HIV status (Odimegwu et al., 2018). Research also 

indicates that pregnant women living with HIV have between a 2-10 times greater risk of mortality 

than uninfected pregnant women in Nigeria, with additional risk for pregnant women in low-

resourced settings (Atilola et al., 2018). A study based in two South-western states in Nigeria 

finds that there is a possible strong epidemiological link between HIV infection and recent blood 

transfusion among pregnant women attending ante-natal clinics (Atilola et al., 2018). 

Co-infection of malaria and HIV in pregnancy has been associated with various adverse 

pregnancy outcomes, including life-threatening anaemia, placental malarial infection, low birth 

weight, premature birth, maternal and neonatal death (Chukwuocha et al., 2019; Olusi et al., 

2019). A study conducted in Ondo city, Nigeria, finds that the prevalence of malaria was high 

among HIV infected pregnant women, with HIV infected women in their first trimester reported as 

having the highest prevalence (Olusi et al., 2019, 1). Pregnant women in Nigeria are also the 

most vulnerable high-risk population to HIV-TB co-infection (Atilola et al., 2018).  

Age-based variations 

Older populations: A study examining HIV infections in Ibadan, South-west Nigeria finds that 

the proportion of persons aged 50 years and over (‘older adults’) with HIV has increased steadily 

between 2009 and 2014, mirroring a global trend in the HIV epidemic in the past decade 

(Akinyemi et al., 2017). This could be due to new infections in this population or recent diagnosis 

of persons who have been infected long before they reached older adulthood (Akinyemi et al., 

2017). The gender distribution among older adults tends to be balanced between males (47 

percent) and females (53 percent), unlike the younger age group in which females comprised 

about two-thirds (Akinyemi et al., 2017). Older adults can be a particularly vulnerable group as 

they are rarely diagnosed with HIV via routine counselling and testing because of their 

unwillingness to test voluntarily (Akinyemi et al., 2017). Further, testing facilities are used 

primarily by youth and women of reproductive age since HIV prevention activities are 

concentrated among them (Akinyemi et al., 2017).   

Adolescents: Adolescents and young adults aged 15-24 years old accounted for approximately 

18 percent of people globally who developed active TB in 2019 (Aduh et al., 2021). There is, 

however, relatively less programme, research and policy focus on TB for adolescents aged 10-19 

years. Adolescents in Nigeria tend to have poorer rates of TB screening, treatment initiation and 

completion compared to adults (Aduh et al., 2021). Adolescents are also at risk of HIV/AIDS and 

other sexually transmitted infections due to the challenges of early sexual initiation, early 

marriage, and unsafe sexual practices (Aduh et al., 2021). 

4. Geographic variation 

Regional and state variation 

The northern region of Nigeria, which accounts for 53.4 percent of the population, is reported to 

have the highest prevalence of HIV/AIDS (49.5 percent) and malaria (over 50 percent) in the 

country (Semiu, 2017). Reductions in malaria infection in children under-five have occurred in 

most individual states in Nigeria, but prevalence has decreased substantially more in the 

southern geo-political zones and the North-central zone. Changes in the south occurred primarily 
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between 2010 and 2015, with the absence of further reduction since 2018 (Oyibo et al., 2021). 

While changes have been less notable in the north and more gradual, they were still significant, 

indicating an overall reduction of more than 20 percent (Oyibo et al, 2021). Research finds, 

however, that six of the states in northern Nigeria with malaria burdens that are among the 

highest globally still had a similar prevalence in 2018 compared with 2010 (Oyibo et al., 2021).  

HIV prevalence rates also varies by regions and states, with prevalence as low as 0.9 percent in 

Zamfara state (North-west) and as high as 15.4 percent in Benue state (North-central) 

(Odimegwu et al., 2018, 1). The North-central zone had HIV prevalence of 5.8 percent while 

North-west had 1.9 percent; and in the southern region, South-south and South-east had 

prevalence rates of 4.9 percent while South-west had 2.4 percent (see Odimegwu et al., 2018, 

1). There is also variation within regions. Although the North-west had a lower prevalence rate 

overall, Kaduna state in the North-west reported a prevalence rate of 9.2 percent in 2016, 

ranking third among states with the highest HIV burden in Nigeria (Gumel et al., 2021). 

The prevalence of malaria co-infection among individuals with HIV infection also varies across 

regions. A recently study finds that prevalence across the zones of the country is 22.9 percent - 

slightly higher than 18.9 percent in Anambra, South-east Nigeria and 21 percent in Jos, North-

central Nigeria (Gumel et al., 2021). The slight difference could be due to differing malaria 

burden between the three geo-political zones (Gumel et al., 2021). 

Areas of displacement 

The impacts of crisis and migration on the increased risk and transmission of TB are well 

documented (see Abdullah et al., 2020). Overcrowding, malnutrition, migration stresses, and the 

trauma of conflict combine with Nigeria’s overall high TB burden to put IDPs and host 

communities at imminent risk for TB (Abdullah et al., 2020). IDPs tend to live in camps or in host 

communities, often in ‘camp-like’ conditions (Abdullah et al., 2020; Ajakaye & Ibukunoluwa, 2020, 

2). They lack access to basic health service and suffer from poor hygiene and malnutrition 

(Abdullah et al., 2020). Infectious diseases like TB and HIV are especially difficult to address 

under such conditions (Abdullah et al., 2020). In 2017, only half of the individuals living with HIV 

in the North-east states were receiving treatment, largely due to the closure of clinics (Abdullah 

et al., 2020, 3). A recent study of IDPs in Boko Haram–affected areas of Nigeria in the north finds 

that they are disproportionately affected by TB and HIV (Abdullah et al., 2020). The burden of TB 

among IDPs screened was over twice the estimated incidence in Nigeria and 10 times the 

national notification rates (Abdullah et al., 2020, 3).  

Malaria has also been documented in IDP sites in Nigeria due to the high concentration of 

vulnerable populations, with over 56 percent of IDPs reported to be children (Ajakaye & 

Ibukunoluwa, 2020, 2). (Ajakaye & Ibukunoluwa, 2020, 2). A recent study of children in the IDP 

camp in Edo state finds high rates of malaria infection (55.2 percent) and anaemia (54 percent) 

(Ajakaye & Ibukunoluwa, 2020, 1). Age was a key risk factor, with higher rates of infection in 

children 6–10 years of age than in younger children (Ajakaye & Ibukunoluwa, 2020, 1). 

Rural-urban hot spots 

The risk of malaria infection and malaria-HIV co-infection is found to be greater in rural areas 

(Gumel et al., 2021; Bassey & Izah, 2017). Research on malaria in children under-five in Nigeria 

finds that children in rural areas were at greater risk of malaria than their urban counterparts 

(Ugwu & Zewotir, 2020). This may be due in part to the much lower accessibility of health 
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facilities in remote rural areas (Ugwu & Zewotir, 2020), and/or to inadequate materials for malaria 

prevention in rural areas compared to urban areas (Gumel et al., 2021; Bassey & Izah, 2017).  

Socio-economic status also places a role. Children living in rural areas in poor households 

constitute a particular vulnerable group; whereas children residing in more wealthy households in 

urban areas were significantly less prone to malaria infection (Ugwu & Zewotir, 2020). A study on 

housing finds that populations in rural areas were more likely to have factors that promote 

malaria transmission generally, including non-improved housing, the presence of bushes and 

inappropriate waste disposal (which present excellent breeding spaces for mosquitos), reduced 

access to nets, indoor sprays, and lack of knowledge of steps to prevent malaria infection 

(Morakinyo et al., 2018). In contrast, persons living in urban environments have a greater 

likelihood of having improved houses, higher socioeconomic status and limited number of 

breeding sites (Morakinyo et al, 2018).  

Part II: Disease control challenges 

5. Socio-economic challenges 

The prevalence rate of malaria, HIV and TB infection is influenced by socio-economic 

demographics (see section above on Demographic variation – socio-economic factors). The 

diseases are poverty-related, with the poorest populations most vulnerable due to inadequate 

health facilities, lack of access to information and to quality education (Oyeyemi & Etim, 2020). In 

addition, lack of financial resources can undermine treatment. Nigeria’s high under-five malaria 

mortality is largely due to high out-of-pocket medical expenses, which discourages care-seeking 

behaviour, particularly among the poorest households (Dasgupta et al., 2021). Even when care is 

sought, the most effective treatments are prohibitively costly (Dasgupta et al., 2021). 

Even where treatment is free, such as in the case of TB, payment of transport to clinics and other 

hidden out-of-pocket costs for patients may render treatment prohibitive (Oyfabi et al., 2017). A 

case study of the TB Directly Observed Treatment Short-course (DOTS) facilities demonstrates 

that they are disproportionately located in urban settings, rather than rural communities. Some 

patients had to travel over 30 km away from their homes in rural areas to to access TB services, 

which can be unaffordable for many, who may avoid diagnosis or default on treatment (Oyefabi 

et al., 2017). It is necessary to locate more facilities in rural areas; and to involve community 

members in the trainings conducted on TB for early presumptive diagnosis in the community and 

quick referral to the nearest DOTS centres. Given high rates of co-infection, patients presumed 

to have TB should also have access to HIV treatment and counselling (Oyefabi et al., 2017).  

TB testing and test results also need to be accessible to IDPs in camps and host communities, 

alongside community engagement (Abdullahi et al., 2020). This can be challenging for IDP 

communities due to persistent stigma, poor understanding about TB, and other challenges 

including a lack of trust in healthcare providers. Addressing HIV is similarly complex, due to 

trauma and exposure of IDPs to sexual violence in conflict (Abdullahi et al., 2020). 

6. Surveillance challenges 

Disease surveillance is needed to identify outbreaks and epidemics, to monitor the effectiveness 

of a specific control programme, and to assist in health resource allocation (Osagiede et al., 

2020). Effective surveillance requires a robust health information system that can facilitate 
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comprehensive, accurate and timely collation, collection and analysis of information at all levels 

(Kusimo et al., 2020). Surveillance and response to outbreaks has been a significant public 

health challenge in Nigeria, given its rapid population growth, increasing movement of people, 

and destruction of infrastructure during conflict (Onwe et al., 2021). Under-reporting and double 

counting in Nigeria indicate a weak surveillance system, which and can impact negatively on 

programmatic responses for disease control (Kusimo et al., 2020). 

Many people with TB in Nigeria remain undiagnosed and thus untreated (Abdullahi et al, 2020, 

14; Kusimo et al., 2020, 200-201). In 2019, the country notified only 120,266 of the estimated 

420,000 incident cases of TB, leaving a gap of 300,000 undiagnosed cases who remain 

infectious in the population with one case potentially infecting 10 to 15 others annually (Kusimo 

et al., 2020, 201). Case detection in Nigeria is undermined by poor laboratory support in DOTs 

services and certain tests for detection3 conducted primarily only at regional and national 

reference laboratories (Oyefabi et al., 2017).  

TB notification is also weak due to a poor policy framework on mandatory notification of TB by all 

health facilities. This results in under-reporting of TB cases, especially in health facilities not 

connected to the data management system of the National TB control programme (NTP), which 

amount to 80 of facilities (Kusimo et al., 2020). This is a major challenge for TB surveillance, 

which is exacerbated by a weak community surveillance (Kusimo et al., 2020). 

A study on malaria surveillance systems in Ebonyi state, in the South-east zone, finds that the 

systems are viewed by stakeholders as simple, flexible, acceptable and useful – and there is a 

willingness to continue to use the systems (Joseph et al., 2017). The reporting process has been 

fairly successful in delivering quality data to stakeholders on time on a monthly basis, critical to 

significant reductions of malaria morbidity and mortality in Ebonyi state (Joseph et al., 2017). The 

systems lack the ability to produce generalisable data, however, as the private health facilities do 

not submit data to the HMIS. Further, while the paper-based data reporting process has been 

fairly successful in delivering quality data, the reliance on paper has slowed the process. The 

integration of electronic based data reporting process and weekly SMS reporting could greatly 

improve the timeliness of the surveillance system (Joseph et al., 2017). 

Vertical versus integrated systems 

Integrated Disease Surveillance and Response (IDSR) is a cost-effective surveillance system 

designed to curb the inefficiency associated with vertical (disease-specific) programs and to 

improve a country’s disease control (Onwe et al., 2021). While TB data, for example, is mainly 

reported through National Tuberculosis Control, the IDSR system provides a platform for TB data 

collation through the local government areas and state disease surveillance and notification 

officers, which can allow for a coordinated national and global TB response (Kusimo et al., 2020).  

Despite the implementation process of IDSR in Nigeria since 2000, research finds that vertical 

programmes on malaria, TB and HIV persist, which have led to duplication of efforts, inequitable 

funding, and inefficiencies in surveillance (Onwe et al., 2021). Vertical programmes and a poorly 

implemented regulatory framework have resulted in a multiplicity of data management systems 

and data collection tools, different to the IDSR tools. This can be chaotic and counterproductive, 

 
3 TB detection is largely performed by sputum Acid Fast Bacilli (AFB) microscopy test in Nigeria. The isolation of the 
TB pathogen by culture only exists at regional and national reference laboratories, although the molecular diagnosis 
gene Xpert tests are now available in some tertiary and reference centres in the country. (Oyefabi et al., 2017) 



11 
 

resulting in ineffective utilization of data harmonization and poor response to outbreaks (Onwe et 

al., 2021; Kusimo et al., 2020). For example, the multiple electronic TB data capture systems 

deployed at community and health facility levels by different implementing partners has created 

an inefficient duplicity of functions (Kusimo et al., 2020). The integration of existing vertical 

programmes into the IDSR system, increased resource allocation, and political support to 

improve IDSR can result in more effective disease control for individual diseases and for co-

infection, allowing for greater integrated care (Onwe et al., 2021; Kusimo et al., 2020; 

Chukwuocha et al., 2019). This should also be supported by capacity building of community 

informants on all notifiable diseases and the integration of reporting and risk communication for 

all health issues at the community level (Kusimo et al., 2020).  

Research finds, however, that developmental partners have provided more funding to vertical 

programmes than to IDSR (Onwe et al., 2021) or to addressing general weaknesses in Nigeria’s 

health system, such as shortages of human resources, fragmentation of services, and decaying 

infrastructure (Oladele et al., 2020). Collaboration between the different health-related ministries 

also remains a key issue. Nationally, there is little integration between the Epidemiology Unit of 

the Federal Ministry of Health (FMoH) (now metamorphosed into the National Centre for Disease 

Control) and various disease control programmes (Kusimo et al., 2020). 

7. Capacity challenges 

IDSR: The effectiveness of the IDSR strategy depends not only on having the governance 

structures in place, but also on the actions of those responsible for making diagnosis and 

handling health records (Osagiede et al., 2020). A key challenge is inadequate human resource 

and technical capacities at the lower levels of the health system in various parts of Nigeria 

(Kusimo et al., 2020). Despite training given to HCW in the IDSR, studies reveal a poor 

understanding of the reporting requirements of the IDSR structure among HCW, including 

physicians, which has negatively impacted the quality of public health surveillance data (Kusimo 

et al., 2020; Osagiede et al., 2020). In particular, many HCW have inadequate knowledge of the 

persons or authorities to whom they are expected to report notifiable diseases and limited 

knowledge of the use of forms; while those who have knowledge are hindered by inadequate 

infrastructure and logistics (Kusimo et al., 2020). A recent study of HCW at public health facilities 

in Edo State, South-south Nigeria, finds that the level of knowledge of IDSR among HCWs in 

public facilities was barely above average. Approximately 62 percent of respondents had poor 

knowledge of IDSR, 24.5 percent had fair knowledge and 13.2 percent had good knowledge 

(Osagiede et al., 2020, 15).  

Diagnostic issues: Non-adherence to diagnosis guidelines by primary HCW can result in 

missed diagnoses, negatively affecting quality healthcare provisions (Iluyomade et al., 2021). Job 

aid posters can help to enhance adherence to guidelines, designed to reduce reliance on recall 

and reference to papers (Iluyomade et al., 2021). A study of the use of job aid posters in 

diagnosing malaria in Ibadan, Oyo State, Nigeria, finds that HCW’s knowledge and adherence to 

malaria diagnosis guidelines were inadequate; and that less than half of respondents always use 

them while conducting a malaria diagnosis test (Iluyomade et al., 2021). The study also found 

that the physical state (damaged/torn) and comprehensiveness of the posters significantly 

predicted its use by HCW (Iluyomade et al., 2021). Thus, the provision of comprehensive job aid 

posters on malaria diagnosis, replacement of damaged ones, and strategic display of the job aid 

posters is recommended to enhance use and adherence (Iluyomade et al., 2021). 
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Under-reporting of ADRs: A recent study on the pharmacovigilance (PV) training model, 

designed to improve the reporting of ADRs in public health programmes treating HIV, TB and 

malaria, finds that Nigeria is facing a major crisis of under-reporting of ADRs (Avong et al., 2018). 

This greatly undermines drug safety surveillance and regulation. Factors undermining the 

reporting of ADRs include lack of knowledge, inaccurate description of ADRs, poor quality 

reports and poor compliance with the pharmacovigilance processes (data collection, storage, 

management, risk assessment and communication) (Avong et al., 2018).  

The study also reports on an awareness raising and training workshop on ADRs conducted in the 

Federal Capital Territory with participants from health facilities and institutions in the six geo-

political regions of Nigeria. It observed a significant gain in knowledge after the participants 

completed a six-day training, improving the ability to detect and to report ADRs - with reporting 

increasing by 273 percent (Avong et al., 2018). Participants were also able to train their peers 

(Avong et al., 2018). Training alone, however, is insufficient to eliminate under-reporting of 

ADRs. Ongoing problems may include: poor mobilisation of healthcare providers, lack of 

feedback mechanisms when reports of ADRs are submitted to central regulatory authorities, lack 

of a clear, practical way of submitting reports, and inadequate private-public collaboration (Avong 

et al., 2018). 

Informal service providers: Research on co-infection with malaria and HIV in Nigeria finds that 

there is a heavy reliance on informal sources, such as informal drug sellers and home-care for 

immediate treatment on suspicion of malaria4 (Chukwuocha et al., 2019). This is consistent with 

the pattern of care revealed among HIV-infected pregnant women in the country, which showed 

that half of the women self-prescribed anti-malaria drugs (Chukwuocha et al., 2019). Another 

study on malaria in Nigeria finds that the majority of febrile patients seek care from patent 

medicine vendors in the informal, private health sector, who are considered to engage in over-

diagnosis and over-treatment of malaria (Omale et al., 2021). Many parents also seek malaria 

treatment for their children from patent medicine vendors (Morakinyo et al, 2018). As such, 

capacity building and training of such informal service providers is a pressing concern 

(Morakinyo et al., 2018).  

Reliance on informal sources is attributed in large part to the high costs of formal care and drugs; 

desensitisation due to the high prevalence of malaria; shortages of drugs; perceived low-quality 

care at formal facilities; and (in)convenience factors (Chukwuocha et al., 2019). This heavy 

reliance on the informal system underscores the continued importance of targeting and engaging 

private health-care providers, alongside the public sector, in HIV/AIDS and malaria programme 

development and of pursuing community-based treatment strategies to improve access to 

appropriate treatment (Omale et al., 2021; Chukwuocha et al., 2019).  

8. Education and communication  

Efforts to curb malaria, HIV and TB in Nigeria are articulated in national strategic frameworks that 

centre in large part around advocacy, behaviour change communication and social mobilisation 

(Okpoko & Aniwada, 2018). Delayed testing and care seeking for TB in Nigeria is attributed to 

factors such as a lack of awareness of TB symptoms by primary health professionals, lack of 

knowledge about TB in the community and patients preference for private health practitioners 

(Ogbo et al., 2018; Okpoko & Aniwada, 2018). Poor knowledge of malaria infection and poor 

 
4 A recent Nigerian study reported that the private sector took care of more than 43 percent of malaria 
cases (see Chukwuocha et al., 2019). 
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practice of malaria prevention are also considered to be significant risk factors to malaria co-

infection in HIV patients (Gumel et al., 2021). Misconceptions due to certain cultural norms or 

unsubstantiated knowledge of certain interventions, such as use of LLIN or artemisinin-based 

combination therapy or insecticides, are considered to undermine research and effective disease 

control (Onyiah et al., 2018). Lack of awareness among parents about the high prevalence of 

severe anaemia among children with malaria has resulted in high levels of mortality among 

children under-five, which could be countered with communication initiatives, alongside training 

of patent medicine sellers (Morakinyo et al., 2018).  

Communication and education programmes can raise knowledge and awareness and, in turn, 

improve testing and care seeking. Diagnostic testing for malaria remains low in Nigeria, despite 

the scale-up of malaria rapid diagnostic test availability (Omale et al., 2021). Among malaria 

high-burden countries, Nigeria has one of the lowest malaria testing rates among febrile children 

under five-years who were brought for care (Omale et al., 2021). A study of sensitisation and 

education interventions to raise demand for MRDTs among community members in Ebonyi state, 

Nigeria, finds that they significantly increased the number of children aged 5 years and older and 

adults (excluding pregnant women) who received an MRDT (Omale et al., 2021). This was 

achieved by increasing knowledge about and preference for MRDT use, which in turn resulted in 

requests by community members for testing (Omale et al., 2021). 

A recent study of TB and its symptoms within a rural community in South-east Nigeria and 

among newly diagnosed TB patients in South-west Nigeria finds that there was a poor 

understanding among these populations of the cause of TB and its symptoms5 (Balogun et al., 

2019). In turn, wrong beliefs about the cause of TB are considered to responsible for TB stigma 

and delayed health-seeking behaviours in underserved communities (Balogun et al., 2019). In 

contrast, good knowledge of TB was a predictor of positive attitudes and good preventive 

practices, which can ultimately lead to higher rates of TB detection and treatment. The high level 

of higher TB awareness (97.3 percent) within a rural community in South-east Nigeria is due 

possibly to TB workshops, seminars and public lectures given within that community, in addition 

to regular health talks on TB at primary health care centres (Balogun et al., 2019). 

Knowledge of HIV risk factors and reduction strategies is also essential for prevention in key 

populations such as MSM and TGW (Faust et al., 2017). A study on HIV-related knowledge 

among MSM and TGW in Nigeria and the impact of engagement finds that knowledge about HIV 

and its transmission among those who attended health centres improved modestly over time 

(Faust et al., 2017). This is an essential step to achieving behavioural change and uptake of 

prevention interventions (Faust et al., 2017). The study also finds that internet use is associated 

with improved knowledge, suggesting that internet-based educational interventions (e.g. 

websites, online forums etc.) may allow access to a larger breadth of HIV preventive education in 

spaces with minimal shame, stigma and marginalisation (Faust et al., 2017). Thus, interventions 

centred on the provision of internet access and web-based delivery of HIV educational materials 

may be useful counterparts to direct counselling at health care centres in Nigeria (Faust et al., 

2017). A study of HIV infected pregnant women in Ondo town and Akure city finds that women 

who attended routine antenatal clinics in the former location had a lower prevalence rate of 

 
5 Less than two-thirds of the respondents knew about TB transmission through the air and very few knew of the 

various means of preventing TB, availability of free diagnosis and treatment for TB, or of facilities for diagnosis and 

treatment (Balogun et al., 2019). 
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malaria than those in Akure (Olusi et al., 2019). This is attributed to an increase in awareness 

and accessibility to malaria control and prevention measures and the routine counselling 

available for the HIV infected pregnant women in Ondo town (Olusi et al., 2019). 

Adolescents are another target group as sex education is not taught in most schools in Nigeria 

and other stakeholders tend to withhold such information due to traditional, socio-cultural beliefs 

(Aduh et al., 2021). Lack of accurate information and limited access to adolescent-friendly health 

services are key risks to adolescents’ sexual and reproductive health status (Aduh et al., 2021). 

Forms of health communication 

Health communication interventions can include non-formal avenues of communication (e.g. 

billboards, posters, text messaging, workshops and schools), mass media and interpersonal 

forms of communication (Okpoko & Aniwada, 2018). A recent study of malaria prevention and 

curative campaigns finds that modern media channels and their communication techniques (e.g. 

dramatisation) have achieved limited effects in Cross River State and in Nigeria as a whole, with 

malaria infections continuing to surge (Iyorza et al., 2021). It attributes this to reliance on modern 

media channels (e.g. radio and television) - and neglect of pre-modern media (e.g. town criers 

and town-hall meetings) and of post-modern social media platforms (Iyorza et al., 2021). Other 

problems include the uses of technical, scientific terms and exaggerated appeals in the 

communication strategies, which do not appeal to a majority of Nigerians who are less literate 

and who live in rural areas. Many have a firm belief in herbs as a cure (Iyorza et al., 2021). 

Instead, messages should involve tailored, simpler words that are related to the respective 

languages of the target audiences (Iyorza et al., 2021). Another study on malaria control 

strategies in rural communities of Anambra State, Nigeria, also finds that the adoption of 

indigenous languages in radio malaria campaigns for rural communities can contribute to greater 

message comprehension (Nwammuo et al., 2018). 

Publicising information on diseases can help not only to inform the population but also to raise 

their general profile. A study on the Northern region of Nigeria, which has the highest prevalence 

of HIV and malaria, finds that greater coverage of health issues in the north in Nigerian 

newspapers could influence policy makers to focus more attention to the region (Semiu, 2017). 

This may require basing more papers in the north since the location of newspaper organisations 

has great influence on the coverage of health issues among Nigerian newspapers (Semiu, 2017).  

Behavioural change initiatives can also be targeted not only at the population at risk but at 

providers and policy makers. A cross-sectional study conducted in Nigeria on malaria operational 

research finds that lack of positive behavioural change among the community, government and 

private actors was observed as a bottleneck by stakeholders, hindering the development and 

effectiveness of new programmes for disease control (Onyiah et al., 2018).  

Addressing stigma 

Stigma and discrimination is considered to be a key major challenge towards reducing the 

prevalence of TB and HIV and achieving universal access to prevention, treatment, care and 

support (Junaid et al., 2021; Odimegwu et al., 2018). TB is stigmatised in large part due to its 

association with local social class, poverty, and HIV (Junaid et al., 2021). A recent study finds 

that almost one-fifth of respondents expressed stigmatising attitudes toward people with TB, 

insisting that they should keep distance from others and should not be employed (Junaid et al., 

2021). Such stigma and discrimination discourages people with suspected TB from getting tested 
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and diagnosed in a timely manner; and undermines their continued care as they fear being 

identified as being or having been infected with TB (Junaid et al., 2021). Lack of testing and care-

seeking further limits changes in behaviour to avoid the spread of TB (Junaid et al., 2021). 

Stigma also prevents people from accessing HIV counselling, undermining prevention, testing 

and treatment uptake (Odimegwu et al., 2018). As the general public becomes more aware of the 

relationship between TB and HIV, people with TB are at risk of further stigmatisation (Junaid et 

al., 2021). Such stigma and discrimination can result in low self-esteem, social exclusion and 

isolation among those with TB and/or HIV (Junaid et al., 2021; Odimegwu et al., 2018). Social 

exclusion can also reduce the economic capital of people with TB, resulting in less ability to cope 

with the cost of the illness (Junaid et al., 2021). 

Stigmatising attitudes against people with TB was found to be significantly associated with poor 

TB knowledge, thus requiring interventions that address the knowledge, attitudes, and 

perceptions of the community (Junaid et al., 2021). Studies have documented that higher levels 

of education and higher knowledge of HIV were associated with lower level of stigma and 

discrimination against people living with HIV (Odimegwu et al., 2018). Interventions to reduce 

HIV stigma and discrimination in Nigeria include information-based approaches (e.g. HIV 

information in print media, radio jingles/drama etc.), skills building (e.g. group learning sessions 

to reduce stigma and discrimination), and counselling/support for people living with HIV 

(Odimegwu et al., 2018). A study of HIV knowledge in Nigeria finds that knowledge is generally 

high among respondents from all the four ethnic groups studied6 (Odimegwu et al., 2018). There 

are, however, variations in expression of fear accorded to stigma (e.g. wanting HIV infection in 

the family to remain a secret) based on ethnicity, education and rural-urban residence.7 Policies 

and programmes thus need to be tailored to address these differences across ethnic groups and 

other socio-economic demographics and factors (Odimegwu et al., 2018).  

9. Competing priorities – COVID-19 

The indirect effects of the COVID-19 pandemic are likely to severely intensify the burden of 

malaria, HIV and TB in Nigeria (Velaven et al., 2021; Oladele et al., 2020). While donor have 

responded to COVID-19 by mobilising additional funding to respond to the pandemic, overseas 

development assistance flows to HIV have also been redirected to COVID-19 (Oladele et al., 

2020). This could result in a weakening of Nigeria’s efforts to control HIV infection and undermine 

the strengthening of the health system as a whole. Funding for vertical transmission of HIV/AIDS 

in Nigeria, for example has been used to strengthen obstetric services, benefitting the entire 

health system (Oladele et al., 2020). 

COVID-19 lockdown measures have also deterred individuals from visiting healthcare facilities 

for diagnosis and/or treatment, which can increase incidences of HIV infections and interruption 

to antiretroviral therapy (Velaven et al., 2020). Global slowdown in drug production lines and 

flight restrictions affecting logistics services can also result in a shortage of medicines (Oladele et 

al., 2020). Reduced income at the household level due to the COVID-19 shock can also 

 
6 76.8%, 74.6%, 69.1% and 62.3% among Hausa, Igbo, Yoruba and Fulani respectively. 
7 Women with secondary education have lower odds of expressing fear of accorded stigma compared to women 
with no education among Hausa ethnic group while Igbo women with higher level of education have significantly 
higher odds of expressing fear of accorded stigma than women with no education (Odimegwu et al., 2018). Rural 
residents in Hausa and Igbo ethnic groups also had significantly higher odds of expressing fear of accorded stigma 
than their urban counterparts the same ethnic group (Odimegwu et al., 2018). 
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constrain the ability of people living with HIV to follow up with treatment (Oladele et al., 2020). If 

there is poor adherence to viral suppression through antiretroviral therapy, the risk of 

transmission rises, which could worsen the gradual rise in new HIV infections evident since 2016 

in Nigeria (Oladele et al., 2020). Shortages of antimalarial drugs and lack of access to healthcare 

can also produce a significant increase in malaria cases and in malaria mortality. Estimates 

indicate that reducing case management for six months and delaying the distribution of long-

lasting insecticidal bed-net campaigns in Nigeria could lead to 81,000 additional deaths (see 

Velavan et al., 2021, 29-30). 

COVID-19 is also expected to have a significant impact on TB patients, undiagnosed TB patients 

and TB survivors due to disruption of health services (Velaven et al., 2021). Given the stigma 

associated with coughing, as one of the major symptoms of COVID-19, individuals with 

suspected TB may be even more deterred from seeking timely testing and/or treatment (Velaven 

et al., 2021). In addition, COVID-19 co-infection in TB patients can produce more severe 

complications of COVID-19 (Velavan et al., 2021). Clinical TB remains a cause of death related 

to COVID-19 co-infection (Velavan et al., 2021).  

10. References 

Aduh, U., Ewa, A. U., Sam-Agudu, N. A., Urhioke, O., Kusimo, O., Ugwu, C., ... & Anyaike, C. 

(2021). Addressing gaps in adolescent tuberculosis programming and policy in Nigeria from a 

public health perspective. International Journal of Adolescent Medicine and Health. 

https://europepmc.org/article/med/33913304  

Abdullahi, S. A., Smelyanskaya, M., John, S., Adamu, H. I., Ubochioma, E., Kennedy, I., ... & 

Creswell, J. (2020). Providing TB and HIV outreach services to internally displaced populations in 

Northeast Nigeria: Results of a controlled intervention study. PLoS medicine, 17(9), e1003218. 

https://doi.org/10.1371/journal.pmed.1003218  

Ahmad, N. M., Montañola-Sales, C., Prats, C., Musa, M., López, D., & Casanovas-Garcia, J. 

(2018). Analyzing policymaking for tuberculosis control in Nigeria. Complexity, 2018. 

https://www.hindawi.com/journals/complexity/2018/9253846/  

Akinyemi, J. O., Ogunbosi, B. O., Fayemiwo, A. S., Adesina, O. A., Obaro, M., Kuti, M. A., ... & 

Adewole, I. F. (2017). Demographic and epidemiological characteristics of HIV opportunistic 

infections among older adults in Nigeria. African health sciences, 17(2), 315-321. 

https://www.ajol.info/index.php/ahs/article/view/158711  

Alaofin, O. S., Naidoo, K., & Sibanda, W. (2020). Socio-Economic Determinants of HIV-Malaria 

Co-Infection among Adults in the North Central Zone, Nigeria. Global Journal of Health Science, 

12(1), 1-9. https://doi.org/10.5539/gjhs.v12n1p9  

Ajakaye, O. G., & Ibukunoluwa, M. R. (2020). Prevalence and risk of malaria, anemia and 

malnutrition among children in IDPs camp in Edo State, Nigeria. Parasite epidemiology and 

control, 8, e00127. https://doi.org/10.1016/j.parepi.2019.e00127  

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  

https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
https://doi.org/10.1016/j.ijid.2021.03.071
https://www.hindawi.com/journals/complexity/2018/9253846/
https://geospatialhealth.net/index.php/gh/article/view/819
https://doi.org/10.5539/gjhs.v12n1p9
https://europepmc.org/article/med/33913304
https://doi.org/10.9734/sajsse/2018/v1i325798


17 
 

Avong, Y. K., Jatau, B., Gurumnaan, R., Danat, N., Okuma, J., Usman, I., ... & Ogundahunsi, O. 

A. (2018). Addressing the under-reporting of adverse drug reactions in public health programs 

controlling HIV/AIDS, Tuberculosis and Malaria: A prospective cohort study. PloS one, 13(8), 

e0200810. https://doi.org/10.1371/journal.pone.0200810 

Balogun, M. R., Sekoni, A. O., Meloni, S. T., Odukoya, O. O., Onajole, A. T., Longe-Peters, O. 

A., ... & Kanki, P. J. (2019). Predictors of tuberculosis knowledge, attitudes and practices in 

urban slums in Nigeria: a cross-sectional study. The Pan African Medical Journal, 32. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6560972/  

Bassey, S. E., & Izah, S. C. (2017). Some determinant factors of malaria prevalence in Nigeria. 

Journal of Mosquito Research, 7. https://www.researchgate.net/profile/Sylvester-

Izah/publication/317281765_Some_Determinant_Factors_of_Malaria_Prevalence_in_Nigeria/link

s/5975cec70f7e9b4016a5810f/Some-Determinant-Factors-of-Malaria-Prevalence-in-Nigeria.pdf  

Chukwuocha, U. M., Iwuoha, G. N., Nwakwuo, G. C., Egbe, P. K., Ezeihekaibe, C. D., Ekiyor, C. 

P., ... & Burrowes, S. (2019). Malaria care-seeking behaviour among HIV-infected patients 

receiving antiretroviral treatment in South-Eastern Nigeria: A cross-sectional study. Plos one, 

14(5), e0213742. https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0213742  

Dasgupta, R. R., Mao, W., & Ogbuoji, O. (2021). Addressing child health inequity through case 

management of under-five malaria in Nigeria: A model-based extended cost-effectiveness 

analysis. medRxiv. https://www.medrxiv.org/content/10.1101/2021.04.09.21255181v1 

Faust, L., Yaya, S., & Ekholuenetale, M. (2017). Wealth inequality as a predictor of HIV-related 

knowledge in Nigeria. BMJ Global Health, 2(4), e000461. 

https://gh.bmj.com/content/2/4/e000461?cpetoc=&utm_campaign=bmjgh&utm_content=consum

er&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019  

Gumel, S. D., Ibrahim, A., Olayinka, A. T., Ibrahim, M. S., Balogun, M. S., Dahiru, A., Ajayi, I., ... 

& Abdullahi, H. (2021). HIV-Malaria co-infection and its determinants among patients attending 

antiretroviral treatment clinic in Zaria, Kaduna State, Nigeria. Journal of Interventional 

Epidemiology and Public Health, 4(2). https://www.afenet-journal.net/content/article/4/2/full/  

Ibrahim, S. A., Sabitu, K., Abubakar, A., Poggensee, G., Ibrahim, S., Riyad, M., ... & Nguku, P. 

(2019). Demographic factors associated with HIV infection between low and high prevalence 

areas in Nigeria, 2015. The Pan African Medical Journal, 32(Suppl 1). 

https://pubmed.ncbi.nlm.nih.gov/30984330/  

Iluyomade, A., Ngozi, K., Emeto, D. C., Akaninwor, M. C., & Dairo, M. D. (2021) Factors Affecting 

the Use of Job Aid Posters as a Guide for Malaria Diagnosis among Primary Healthcare Workers 

in Ibadan, Oyo State, Nigeria. International Journal of Tropical Disease & Health, 42(11), 43-54. 

https://doi.org/10.9734/IJTDH/2021/v42i1130497   

Iyorza, S., & Nsa, B. (2021). Investigating Media and Communication Techniques for Campaigns 

against Malaria Infections in Cross River State, Nigeria. PREDESTINASI, 12(2), 121-134. 

https://doi.org/10.26858/predestinasi.v12i2.21935 

Jemikalajah, J. D., Anie, C. O., & Enwa, F. O. (2021). Prevalence and density of malaria 

parasitaemia amongst HIV Individuals in Warri, Nigeria. African Health Sciences, 21(2), 614-618. 

https://doi.org/ 10.4314/ahs.v21i2.16  

https://doi.org/10.1371/journal.pone.0200810
https://www.ajol.info/index.php/ahs/article/view/158711
https://www.researchgate.net/profile/Sylvester-Izah/publication/317281765_Some_Determinant_Factors_of_Malaria_Prevalence_in_Nigeria/links/5975cec70f7e9b4016a5810f/Some-Determinant-Factors-of-Malaria-Prevalence-in-Nigeria.pdf
https://www.researchgate.net/profile/Sylvester-Izah/publication/317281765_Some_Determinant_Factors_of_Malaria_Prevalence_in_Nigeria/links/5975cec70f7e9b4016a5810f/Some-Determinant-Factors-of-Malaria-Prevalence-in-Nigeria.pdf
https://www.researchgate.net/profile/Sylvester-Izah/publication/317281765_Some_Determinant_Factors_of_Malaria_Prevalence_in_Nigeria/links/5975cec70f7e9b4016a5810f/Some-Determinant-Factors-of-Malaria-Prevalence-in-Nigeria.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0213742
https://link.springer.com/article/10.1186/s12936-018-2463-6
https://gh.bmj.com/content/2/4/e000461?cpetoc=&utm_campaign=bmjgh&utm_content=consumer&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019
https://gh.bmj.com/content/2/4/e000461?cpetoc=&utm_campaign=bmjgh&utm_content=consumer&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019
https://doi.org/10.1016/j.parepi.2019.e00127
https://doi.org/10.1016/j.jiph.2018.06.004
https://doi.org/10.9734/IJTDH/2021/v42i1130497
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6560972/
https://doi.org/
https://www.afenet-journal.net/content/article/4/2/full/


18 
 

Joseph, A., Patrick, N., Lawrence, N., Lilian, O., & Olufemi, A. (2017). Evaluation of malaria 

surveillance system in Ebonyi state, Nigeria, 2014. Annals of Medical and Health Sciences 

Research, 7(6). https://www.amhsr.org/articles/evaluation-of-malaria-surveillance-system-in-

ebonyi-state-nigeria-2014-3901.html  

Junaid, S. A., Kanma-Okafor, O. J., Olufunlayo, T. F., Odugbemi, B. A., & Ozoh, O. B. (2021). 

Tuberculosis stigma: Assessing tuberculosis knowledge, attitude and preventive practices in 

surulere, Lagos, Nigeria. Annals of African Medicine, 20(3), 184. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8477276/   

Kusimo, O. C., Ugwu, C. I., Aduh, U., & Okoro, C. A. (2020). Implementing TB surveillance in 

Nigeria: best practices, challenges and lessons learnt. Journal of Tuberculosis Research, 8(04), 

199.  

https://doi.org/10.4236/jtr.2020.84018  

Nwammuo, A. N., & Salawu, A. (2018). Effectiveness of indigenous language media in 

disseminating health information to rural women: the case of malaria campaigns via radio in 

Anambra state, Nigeria. Gender and Behaviour, 16(3), 12118-12129. 

https://hdl.handle.net/10520/EJC-136720382d  

Odimegwu, C. O., Alabi, O., De Wet, N., & Akinyemi, J. O. (2018). Ethnic heterogeneity in the 

determinants of HIV/AIDS stigma and discrimination among Nigeria women. BMC public health, 

18(1), 1-12. https://link.springer.com/article/10.1186/s12889-018-5668-2  

Ogbo, F. A., Ogeleka, P., Okoro, A., Olusanya, B. O., Olusanya, J., Ifegwu, I. K., ... & Page, A. 

(2018). Tuberculosis disease burden and attributable risk factors in Nigeria, 1990–2016. Tropical 

medicine and health, 46(1), 1-11. 

https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-018-0114-9  

Okonkwo, I., Ibadin, M., Sadoh, W., & Omoigberale, A. (2018). A study of malaria parasite 

density in HIV-1 positive under-fives in Benin City, Nigeria. Journal of tropical pediatrics, 64(4), 

289-296.  https://doi.org/10.1093/tropej/fmx065 

Oladele, T. T., Olakunde, B. O., Oladele, E. A., Ogbuoji, O., & Yamey, G. (2020). The impact of 

COVID-19 on HIV financing in Nigeria: a call for proactive measures. BMJ Global Health, 5(5), 

e002718. http://dx.doi.org/10.1136/bmjgh-2020-002718 

Olusi, T. A., Adediran, M. B., & Oniya, M. O. (2019). Prevalence of Malaria Infection among HIV 

Infected Pregnant Women Receiving Care at Public Health Facilities in Ondo State of Nigeria. 

Asian Journal of Pregnancy and Childbirth, 1-7. 

https://www.journalajpcb.com/index.php/AJPCB/article/view/30101/56478  

Omale, U. I., Azuogu, B. N., Alo, C., Madubueze, U. C., Oka, O. U., Okeke, K. C., ... & Ibemesi, 

D. O. (2021). Social group and health-care provider interventions to increase the demand for 

malaria rapid diagnostic tests among community members in Ebonyi state, Nigeria: a cluster-

randomised controlled trial. The Lancet Global Health, 9(3), e320-e330. 

https://doi.org/10.1016/S2214-109X(20)30508-8 

Onwe, Francis Idenyi, et al. Vertical disease programs and their effect on integrated disease 

surveillance and response: perspectives of epidemiologists and surveillance officers in Nigeria. 

https://pubmed.ncbi.nlm.nih.gov/30984330/
https://pubmed.ncbi.nlm.nih.gov/30984330/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8477276/
https://doi.org/10.4314/ahs.v21i2.16
https://doi.org/10.1371/journal.pmed.1003218
https://link.springer.com/article/10.1186/s12889-018-5668-2
https://doi.org/10.26858/predestinasi.v12i2.21935
https://doi.org/10.1093/tropej/fmx065
https://doi.org/10.4236/jtr.2020.84018
https://www.amhsr.org/articles/evaluation-of-malaria-surveillance-system-in-ebonyi-state-nigeria-2014-3901.html
https://doi.org/10.1016/S2214-109X(20)30508-8


19 
 

Tropical Diseases, Travel Medicine and Vaccines 7.1 (2021): 1-8. 

https://link.springer.com/article/10.1186/s40794-021-00152-4  

Onyemaechi, N. E., & Malann, Y. D. (2020). Malaria Prevalence Investigation among Pregnant 

Women in Relation to Their Social Well Being: A Case Study of Lugbe and Gosa, Abuja, Nigeria. 

International Journal of Pathogen Research, 7-15. 

https://www.journalijpr.com/index.php/IJPR/article/view/30107  

Onyiah, P., Adamu, A. M. Y., Afolabi, R. F., Ajumobi, O., Ughasoro, M. D., Odeyinka, O., ... & 

Ajayi, I. O. (2018). Bottlenecks, concerns and needs in malaria operational research: the 

perspectives of key stakeholders in Nigeria. BMC research notes, 11(1), 1-6. 

https://link.springer.com/article/10.1186/s13104-018-3379-5  

Okpoko, C. C., & Aniwada, E. C. (2018). Investigating Health Communication Interventions on 

Three Major Illnesses in Nigeria. South Asian Journal of Social Studies and Economics, 1-9. 

DOI: 10.9734/sajsse/2018/v1i325798  

Osagiede, E. F., Isah, E. C., Ozomata, E. A., Jumbo, J., Ehimen, F. A., Dinyain, V. E., & 

Osagiede, E. T. (2020). Assessment of knowledge and materials availability in the 

implementation of integrated diseases surveillance and responses in public facilities in South-

south nigeria. Nigerian Journal of Medicine, 29(1), 11-19. 

https://www.ajol.info/index.php/njm/article/view/195479  

Oyibo, W., Ntadom, G., Uhomoibhi, P., Oresanya, O., Ogbulafor, N., Ajumobi, O., ... & Conway, 

D. (2021). Geographical and temporal variation in reduction of malaria infection among children 

under 5 years of age throughout Nigeria. BMJ global health, 6(2), e004250. 

https://gh.bmj.com/content/6/2/e004250.abstract  

Oyefabi, A., Adetiba, E., Leeshak, E., & Adesigbin, O. (2017). Tuberculosis and the determinants 

of treatment outcome in Zaria, North Western Nigeria–A nine-year (2007–2015) epidemiological 

review. Journal of Medicine in the Tropics, 19(2), 116. 

https://www.jmedtropics.org/article.asp?issn=2276-

7096;year=2017;volume=19;issue=2;spage=116;epage=122;aulast=Oyefabi  

Oyeyemi, O. T., & Etim, E. J. (2020). Malaria and HIV Infection among Febrile Patients in a 

Large Area of Southwestern Nigeria. Journal of Interdisciplinary Medicine, 5(2), 43-47. 

https://www.interdisciplinary.ro/wp-content/uploads/2020/06/JIM-Vol-5-Nr-2-interior.pdf#page=23  

Morakinyo, O. M., Balogun, F. M., & Fagbamigbe, A. F. (2018). Housing type and risk of malaria 

among under-five children in Nigeria: evidence from the malaria indicator survey. Malaria journal, 

17(1), 1-11. https://link.springer.com/article/10.1186/s12936-018-2463-6  

Semiu, B. (2017). A Content Analysis of Newspaper Coverage of HIV/AIDS, Malaria and Polio in 

Relation to Northern Nigeria. Journal of Language and Communication (JLC), 4(2), 168-187. 

https://journalfbmk.upm.edu.my/ojs3/index.php/jlc/article/view/56 

Ugwu, C. L. J., & Zewotir, T. (2020). Spatial distribution and sociodemographic risk factors of 

malaria in Nigerian children less than 5 years old. Geospatial Health, 15(2). 

https://geospatialhealth.net/index.php/gh/article/view/819  

https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-018-0114-9
https://www.journalijpr.com/index.php/IJPR/article/view/30107
https://link.springer.com/article/10.1186/s13104-018-3379-5
https://www.medrxiv.org/content/10.1101/2021.04.09.21255181v1
https://www.ajol.info/index.php/njm/article/view/195479
http://dx.doi.org/10.1136/bmjgh-2020-002718
https://hdl.handle.net/10520/EJC-136720382d?issn=2276-7096;year=2017;volume=19;issue=2;spage=116;epage=122;aulast=Oyefabi
https://hdl.handle.net/10520/EJC-136720382d?issn=2276-7096;year=2017;volume=19;issue=2;spage=116;epage=122;aulast=Oyefabi
https://www.interdisciplinary.ro/wp-content/uploads/2020/06/JIM-Vol-5-Nr-2-interior.pdf#page=23
https://link.springer.com/article/10.1186/s40794-021-00152-4
https://journalfbmk.upm.edu.my/ojs3/index.php/jlc/article/view/56
https://gh.bmj.com/content/6/2/e004250.abstract


20 
 

Velavan, T. P., Meyer, C. G., Esen, M., Kremsner, P. G., & Ntoumi, F. (2021). COVID-19 and 

syndemic challenges in ‘Battling the Big Three’: HIV, TB and malaria. International Journal of 

Infectious Diseases, 106, 29-32. https://doi.org/10.1016/j.ijid.2021.03.071  

WHO (2020). World Malaria Report 2020. Geneva: World Health Organisation (WHO). 

https://www.who.int/publications/i/item/9789240015791  

Suggested citation 

Haider, H. (2021). Malaria, HIV and TB in Nigeria: Epidemiology and disease control. K4D 

Helpdesk Report 1077. Brighton, UK: Institute of Development Studies. DOI: 

10.19088/K4D.2022.040 

About this report 

This report is based on six days of desk-based research. The K4D research helpdesk provides rapid syntheses 

of a selection of recent relevant literature and international expert thinking in response to specific questions 

relating to international development. For any enquiries, contact helpdesk@k4d.info. 

K4D services are provided by a consortium of leading organisations working in international development, led by 

the Institute of Development Studies (IDS), with Education Development Trust, Itad, University of Leeds Nuffield 

Centre for International Health and Development, Liverpool School of Tropical Medicine (LSTM), University of 

Birmingham International Development Department (IDD) and the University of Manchester Humanitarian and 

Conflict Response Institute (HCRI). 

This report was prepared for the UK Government’s Foreign, Commonwealth and 

Development Office (FCDO) and its partners in support of pro-poor programmes. Except 

where otherwise stated, it is licensed for non-commercial purposes under the terms of the 

Open Government Licence v3.0. K4D cannot be held responsible for errors, omissions or 

any consequences arising from the use of information contained in this report. Any views and 

opinions expressed do not necessarily reflect those of FCDO, K4D or any other contributing 

organisation.  

© Crown copyright 2021. 

 

https://www.journalajpcb.com/index.php/AJPCB/article/view/30101/56478
https://www.who.int/publications/i/item/9789240015791
https://doi.org/10.19088/K4D.2022.040
https://www.jmedtropics.org/article.asp

