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ABSTRACT  

As the trend of globalization is increasing due to population growth, climate change and 

another social factor, it continues to increase vulnerability of many diseases.  Tuberculosis 

(TB) disease remains one of the prevalent communicable diseases globally Its significant rate 

in developing countries like Nigeria has remains a fascinating global public health concern 

due to public health and economics posed by the disease. This paper reviewed environmental 

and socio-economic factors affecting the prevalence; surveillance of TB from authoritative 

journal articles, grey reports, as well as other official and authoritative sources. The study 

found the connection between environmental; socio-economic factors and prevalence and 

surveillance of TB in Nigeria. At the of study six (6) recommendations such as; education and 

awareness; online diseases reporting and notification; research priorities; use of mathematical 

models; inclusive provision of health facilities as well as partnership and collaboration were 

put forward in relation to environmental and socio-economic factors and trends.  

KEYWORDS; Environment, Mathematical, Nigeria, Socio- Economic, Surveillance 

Tuberculosis 
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1.0 Background  

 Tuberculosis is a communicable, bacterial disease caused by Mycobacterium tuberculosis. It 

spreads from one person to another through inhalation of air droplets (Centre for Disease 

Control (CDD, 2011). 

  The pathological cycle of the disease is presented in Figure 1. 

 

Figure 1: Pathological cycle of Tuberculosis disease (Russell, Barry & Flynm 2010) 

An authoritative statistic on the global burden of TB published by World Health Organisation 

(WHO) in 2018 shows, that of the ten (10) million infected with TB globally, 1.6 million 

mortality from the disease was recorded in 2017 (WHO, 2018). Moreover, about 104,904 cases 

of the disease were reported in 2017, with 102,387 new relapsed cases of the disease in Nigeria 

(WHO, 2018).  

In Nigeria the control of TB is coordinated by Nigeria's National Tuberculosis and Leprosy 

Control Program (NTBLCP). Although, there also governmental and non-governmental 

organisation that are working towards eradication, control and management diseases, TB 

remains one of the major causes of mortality and morbidity causing diseases across age ranges 

in Nigeria (Amadi et al., 2019; Ogbuabor, & Onwujekwe, 2019).  Nigeria’s NTBLCP targets 

to eliminate TB in the country to less than 1 case per 1,000000 population by the year 2050 
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(Ahmad et al., 2018). This target could be achieved but for the many hitches hindering the 

agency’s success. An active surveillance system will be a vital tool in addressing these 

problems generally in Public health. Surveillance is non-stop, orderly collection, investigation, 

and interpretation of the outbreaks of diseases and the disease-related factors (Weizhong & Li, 

2017). Thus, effective surveillance is not tool for detection of the disease, but also guides 

budgeting and allocation of resources towards epidemiological surveillance and control of 

plants, zoonotic and human diseases (Parnell et al., 2017: Rees et al., 2019; Yemshanov et al., 

2019; Mandal et al., 2020). Thus, spatial approach can be considered as modern effective and 

cost-effective way of informing surveillance strategy towards prevention, control and 

management of diseases (Plant, zoonotic and human diseases). It is therefore vital in helping 

nations monitor and assess emerging patterns and trend of the diseases, and thus, contributes 

to better prevention and management of diseases. 

2.0 Environmental and Socio- Economic Factors as Tuberculosis Drivers  

Transmission of tuberculosis is triggered by environmental conditions like the flow of 

contaminated air droplets (Andrews et al., 2017). This gives the perfect conditions for airborne 

particles containing M. tuberculosis to stay viable. Additionally, Andrews et al., (2017) 

indicate that humidity also impacts on the settling and vanishing of the droplets. Consequently, 

it thus increases the risk of tuberculosis. Other factors such as smoking, high alcohol 

consumption and malnutrition, and host’s health status such as diabetes, HIV /AIDs patients, 

may expand a person's vulnerability of movement to active pulmonary infection of TB and 

contacts with the TB patient (Andrews et al., 2017). These factors can influence behavioral and 

socio-economic status. 

The factors mentioned earlier are common in Nigeria. As a result, it replicates in the report of 

Cadmus et al., (2018) where Nigeria is rated fourth among the countries with the highest burden 

of TB. Similarly, Ogbo et al., (2018) reported prevalence trends of TB in Nigeria to be 158 in 

100,000 people, and the total number of TB attributable deaths was 39,933 in 2016.  

The prevalence of tuberculosis in Nigeria is shown in figure 2. 
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Figure 2: Annual prevalence of occurrence of TB among age groups in Nigeria between 

1990 and 2016 (Ogbo et al. 2018) 

Figure 2 displays the highest prevalence among the people aged between 50 to 69 years and 

lowest among the children below five years of birth. Perhaps, the 50 to 69 age group could be 

the stage where the accumulation of behaviour manifests as TB. 

The prevalence trends of TB in Nigeria were 158 in 100,000 people, and the total number of 

TB attributable deaths was 39,933 in 2016 (Ogbo et al., 2018). This study further shows 

decreases in prevalence and death cases from 2000 to 2016 in the country, but disease 

resurgence is also shown in figure 2. This could be due to factors such as population growth, 

urbanisation, improper management, changes in the weather and climate due to the climate 

change and socio-economic inequalities as these are TB determinants and are also high in 

Nigeria  (Lasebikan & Ige, 2016). 

According to a research conducted by Nicole et al (2012) on socio-economic status and 

tuberculosis rates by country of birth in the United States. The research tends to determine the 

association of socio-economic status (SES) with rate of TB in U.S. born and Foreign-born 

persons in the United States. Findings of the research shows that rates of TB were highest in 

the quartiles with low SES for both US born and Foreign-born populations. Multivariate 

analysis shows strong association between TB and all the four (4) indicators of SES. Crowding, 

poverty, occupation, lifestyle and unemployment had strongest association with TB rates. 
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In a related connection, recent research conducted by Jiamsakul et al., (2020). On the socio-

economic status and risk of TB. A case-control study of HIV infected patients in Asia shows 

that SES continue to influence to TB incidence both resource rich and resource poor settings. 

A comparative analysis by (Jiamsakul et al., 2020) stated that in sub-saharan Africa, low 

education level, unemployment, low income, poverty smoking and alcohol use and being single 

have shown strong association with TB. Low SES background can contribute to an increased 

risk of TB and unfavorable TB treatment outcomes. Matched pair analysis shows significant 

increase of TB with with education level below University. 

Dheeraj et al., (2004). Used level of income, level of education, crowding, water supply, type 

of housing and number of consumer items such as refrigerator, television, radio as socio-

economic variables influencing prevalence of Tuberculosis in Chandigarh, India.  

Demographics results shows patients with 35.5 years àre more vulnerable to the impacts of 

Tuberculosis and the disease is more pronounced in men (67.2%) than in women (32.8%). 

Dheeraj et al., (2004). 

Patients with lower SES were more vulnerable to cases of TB. Dheeraj et al., (2004). 

Multivariate logistic regression analysis shows that only age, level of education, crowding, type 

of housing, water supply and number of consumer articles in the household were found to be 

independently and significantly associated with high risk of Tuberculosis. These translates the 

strong connection between environmental, socio economic factors and the spread of TB.  

Also, the same pattern of decreasing burden is observed in the mortality trends is shown in 

figure 3. 

 

Figure1. 3: Annual deaths cases from TB by age in Nigeria Between 1990 and 2016 (Ogbo 

et al. 2018) 
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Figure 2 and 3 shows the decrease in TB prevalence and mortality from 1990 to 2016 in Nigeria 

though, with fluctuations in years. The burden of tuberculosis in Nigeria is significant having 

5% of overall global incidences (Ogbo et al. 2018) 

Table 1 also shows the annual TB incidence in Nigeria per 100,000 people from 1990 to 2016. 

 The annual TB mortality from by age (with 95% uncertainty interval, UI) in Nigeria from 1990 

to 2016 is shown in Table 1. 

 

Table 1. Annual TB incidence in Nigeria per 100,000 population with 95%  

Annual TB mortality by from by age (with 95% uncertainty interval (UI) from 1990 to 2016 

shown in table 2. 
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Table 2. Annual TB mortality from by age (with 95% uncertainty interval, UI) in Nigeria 

from 1990 to 2016 (Ogbo et al. 2018). 

Table 1 and 2 translates the significant burden of TB in Nigeria, which could also affect 

economic of the country. 

2.1 Economic Impacts of Tuberculosis  

Apart from epidemiological burden, TB is also a threat to the global economy, over US$ 6.9 

billion spent on the disease in 2018 (WHO, 2018). Also, in 2014 African countries   lost 1.37 % 

of their combined GDP because of the 753 423 TB deaths (Kirigia & Muthuri, 2017). In 

Nigeria TB patients faces indirect expenses from loss of income, considerable out-of-pocket 

expenses for transport and nutritional supplementation (Ukwaja et al., 2017). 

2.2 National TB Surveillance 

The strategy used for surveillance of Tuberculosis disease in Nigeria is the Integrated Disease 

Surveillance and Response (IDSR), it was established and implemented in 1998 for Sub-

Saharan Africa as the comprehensive regional public health approach (Aruna et al., 2018). 

Afterwards, the country approved the IDSR Technical Procedures, which showcased 
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operations and procedures for reporting significant diseases, as well as improving universal 

access to TB diagnosis and treatment through the strategic increase of facilities (Aruna, Nsofor, 

& Oyediran, 2018). However, the system is used for the surveillance of TB together with 40 

communicable and non-communicable diseases (Aruna, Nsofor, & Oyediran, 2018). IDSR is 

used as country’s system of identification and notification of TB cases, a local TB identifying 

officer is assigned by the local government focal officer (Ershova, 2013). The total number 

94,604 are covered, about 70,858 tuberculosis cases were reported across 774 Local 

Government Areas in the country through IDSR surveillance (Obasanya et al., 2015).  

Despite the success recorded, IDSR has loopholes. For instance, Phalkey et al. (2018) finds 

poor knowledge health personnel and local TB reporting officers, inadequate coordination, and 

delay in response. Other barriers to IDSR include non-accountability, failure to follow 

obligatory reporting order (Arua, Nsofor & Oyediran, 2018). 

2. 3 Collaborative Surveillances 

Ministry of Health through the National Tuberculosis and Leprosy Control Programme is 

collaborating with international development partners to carry out TB surveillance in Nigeria 

(Nasir et al., 2015). This involve providing operational guidelines to the health personnel, and 

medical equipment such as mobile x-rays, laboratory reagents (Nasir et al., 2015). But is 

affected by factors such as inadequate skills and communication, poor internet connection in 

rural areas, language and cultural barriers as well as inadequate monitoring (Nasir et al., 2015). 

In 2015 , the United Nations recommended Sustainable Development Goals (SDGs), that 

incorporated WHO’s End TB Strategy of ending the TB prevalent by the year 2030 ( Uplekar 

et al. 2016) .It is set  to  reduces  80% TB incidence and 90% of  TB related deaths by the year 

2030  (Medecins Sans Frontieres, 2017). 

 Moreover, developed countries like United Kingdom (UK) and Australia make the TB testing 

compulsory, at Migration Health Assessment Centre for any residents of with high TB case 

like Nigeria entering the country six months before entering the countries like UK (Uplekar et 

al. 2016). However, this enhanced disease notification and detection, it could be limited due to 

the shortage of health workforce.  

2.4 TB Referrals Surveillances Models. 

Other model used for TB surveillance in Nigeria, for instance, Adejumo et al. (2016) used four 

different models to boost and compare the different models for TB surveillance in three most 

highly dense TB states in the country (Lagos, Oyo, and Abia State). The models used, which 
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are community compensation, use direct dealing model that involves health workers 

supervision and meeting with traditional rulers, supervision without quotas, comprehensive 

quotas method and unsupervised volunteer that involve supervision of community workers.     

The end TB initiative initiated new diagnostic testing. This placed emphasis on the accuracy, 

rapid growth detection, simplicity and reliability of possible TB detection globally (Dorman, 

2010). The test is done by the collection of three sputum samples for testing diagnosis and two 

for follow-up diagnostic confirmation, furthermore HIV patients are subjected to Extra-

pulmonary TB (Dorman, 2010).  

In Nigeria, there is an increase in the TB surveillance with technological advancements and 

tightening efforts of syndromic notification of disease in the country. There is a high proportion 

of undiagnosed TB patients in the country, which is a considerable obstacle for achieving the 

target of less than 1 TB case per one million population in the country by the year 2050 

(Ahmad, 2018). The central government have an ethical obligation to implement services and 

ensure confidentiality with patients privacy and data protection based on the WHO policy of 

handling TB endemic  (Medecins Sans Frontieres, 2017). Moreover, compliances with the 

standard relate to loopholes, as many patient’s inability to communicate in the clinics and 

overcrowding of patients due to inadequate facilities especially in rural health care centres 

(Kuyinu et al., 2016) 

2.5 Biosafety level 3 (BSL-3) Surveillance   

The US President’s Emergency Plan for AIDS Relief (PEPFAR) program, donated the modular 

BSL-3 bio-surveillance laboratories to Nigeria’s TB program (Aliyu et al., 2017). This helped 

in diagnosing the disease.As of 2017, the laboratories tested 11,606 suspected cases tested for 

resistant TB using sputum samples, 1500 were identified with mono-resistance TB and 459 

with multi-resistance TB (Aliyu et al., 2017). 

 

2.6 Latent TB Screening  

Developed nation conduct latent tuberculosis screening for immigrants using interferon-

gamma release test or tuberculin skin examinations (Pareek et al., 2016). Some countries in the 

Western do test the passengers immediately an arrival, but some like the UK certify the visitors 

before issuance of visa entry to the country, while the immigrants' test abnormal with negative 

sputum cultures are subjected to treatment before arrival or surveillance after arrival (Pareek 

et al., 2016). 
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  3.0 Findings and Discussion  

This review finds out that, problems such as (1) Fear of stigmatization and inadequate 

awareness on Tuberculosis (2) Data and Reporting Reliability (3) Inadequate Human Resource 

and Facilities as well as (4) complexity in Nigerian Surveillance System as discuss below; 

3.1   Fear of stigmatization and inadequate awareness on Tuberculosis 

 Inadequate people’s knowledge and awareness on the early signs and diagnosis of TB could 

be attributable factor leading to significant mortality and morbidity of TB Chinnakali et al., 

2013; Joshi et al., 2019; Chen et al., 2019). Moreover, TB patients could be diagnosed at the 

critical stages, which can consequently lead to the non-survival of some patients.  This, 

perhaps, could be due to fear of being labelled as TB carrier. 

In a related development, recent study identified stigmatization as a serious problem hindering 

the success of fights against TB in Nigeria (Balogun et al., 2015). Also, significant similarities 

of TB with HIV/AIDs could also be considered to be a barrier, since misconception factor 

influences population nonparticipation in testing. Most critical of the stigma could be 

confidentiality of TB patient’s data and identity. Ibrahim et al., (2014), which could be 

connected with stigma factor. 

3.2 Data and Reporting Reliability 

 Surveillance data obtained from clinics and dispensaries are manually transferred to national 

tuberculosis and leprosy head office through the Local government and state offices 

(Onyeonoro et al., 2015). This could significantly affect the validity, effectiveness and 

feedback of the surveillance of TB. Thus, affect intervention, policy and distribution of 

services. Manual entry and transfer of data create a higher window of error. Moreover, it may 

also have some ethical limitations by transfer of patients /community information and 

privacies. 

3.3 Inadequate Human Resource and Facilities  

There is lack of/improper coordination for Tuberculosis surveillance among the health workers 

in the rural areas of the country, which was attributable to inadequately skilled health Pareek 

et al., 2016; Zenner et al. 2018). Likewise, many patients cover long distances to reach health 

care centres. 
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3.4 The complexity of the Surveillance System 

The Integrated Disease Surveillance and Response (IDSR) adopted in Nigeria for the 

surveillance of 41 diseases is functional generally. However, it has no clear framework on 

tuberculosis; that is why over 80% of Tuberculosis cases are still undetected. This system has 

no emphasis on the spatial system of surveillance. 

4.0 Conclusion /Recommendations for further Actions  

Even with the efforts put in eradicating TB, Nigeria is among the countries with the high rate 

of tuberculosis cases in the global indices due to environmental and socio- economic factors 

and TB as communicable diseases is continuously posing huge burden to the country’s health 

and economic sectors. However, there is dire need to address challenges hindering detection, 

control and management of tuberculosis and other diseases.   The following recommendations 

were put for further actions and intervention. 

4.1     Recommendations for Further Actions 

1. Government and other relevant stakeholders should develop a robust and sustainable 

platform for educating, enlightening the populace on tuberculosis. Additionally, there 

is need for training and retraining of health workers so as to promote professional ethic 

and workplace particularly TB centres and thus, minimise the problem of 

stigmatization among TB patients through seminars, workshops, dialogue and 

scholarship schemes.  

2. Online surveillance database should be developed for reporting Tuberculosis in the 

country. This will reduce feedback delays, ensure reliability and data confidentiality in 

the country. Furthermore, the ministry of health should collaborate with Nigerian 

Airspace Agency and meteorological agency to develop spatial surveillance models 

using GIS and remote sensing. This could provide a proper technique of TB 

surveillance for detection of the disease even before hospital administration and can 

predict socioeconomic trends of the diseases (Beiranvand et al., 2016; Daniel, (2017)). 

This will have less ethical limitations and may not require human resource as GIS, and 

remote sensing tools will be used. 

3. Research and development innovations will pave the way for the policymaker to 

evaluate, review and improve sustainable surveillance, prevention and control of TB 
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in the country. It, however, should be per socio economic factors of geopolitical zones 

of the country. 

4. Mathematical approaches such as rule of three binomial are used to inform surveillance 

strategy and allocation of resource (Parnell et al., 2017; Bourhis et al., 2019; Jahanbin 

et al., 2018). Spatial approaches can be employed to improve the surveillance of TB. 

However, spatial models need to be employed in general public health system for 

prevention, control and management of disease emergence. 

5. Government should urgently address facilities and health workforce shortages at all 

level by ensuring equitable universal health care coverage in the country. 

6. Nigeria should collaborate with African countries primarily West African nations to 

enact migration and urbanisation laws and policies. Rapid urbanisation and migration 

hinder TB surveillance and control in Nigeria (Kanayo et al., 2013). The government 

should collaborate with traditional and religious institutions to create a platform for 

awareness and reporting of TB cases in the country. Moreover, enabling laws should 

be enacted for the protection of patient’s privacy and reduction of stigmatisation. 
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