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A B S T R A C T   

Background: This mini review aims to provide an overview of the role of telemedicine in preventing multi-drug 
resistant tuberculosis (MDR-TB) in Nigeria. The specific objectives include examining the potential benefits of 
telemedicine, identifying the challenges associated with its implementation, and highlighting the importance of 
addressing infrastructure limitations and data privacy concerns. 
Methods: This minireview is based on a comprehensive analysis of existing literature, including scholarly articles, 
and reports,. A systematic search was conducted using electronic databases, such as PubMed and Google Scholar, 
to identify relevant publications related to telemedicine and MDR-TB prevention in Nigeria. The selected articles 
were assessed for their relevance, and key findings were synthesized to provide an overview of the role of 
telemedicine in addressing the challenges of MDR-TB in Nigeria. 
Results: The review demonstrates that telemedicine has the potential to significantly contribute to MDR-TB 
prevention efforts in Nigeria. The benefits of telemedicine include improved access to specialized care, 
enhanced patient adherence to treatment, and potential cost savings. However, challenges such as infrastructure 
limitations and data privacy concerns need to be addressed for successful implementation. Integrating tele-
medicine into the healthcare system has the potential to strengthen MDR-TB prevention, particularly in un-
derserved areas, including within Nigeria. Specifically, the integration of telemedicine into the healthcare system 
can enhance access to specialized care, improve patient adherence, and potentially reduce costs associated with 
MDR-TB management. 
Conclusions: Addressing infrastructure challenges, ensuring data privacy and security, and fostering trust among 
healthcare providers and patients are critical for successful implementation of telemedicine. Further research and 
policy frameworks are needed to guide the effective implementation and scale-up of telemedicine in MDR-TB 
prevention efforts in Nigeria.   

1. Introduction 

Tuberculosis (TB) remains a significant public health challenge in 
Nigeria, with a high burden of both drug-susceptible TB and drug- 
resistant TB [1]. Nigeria is the country with the highest tuberculosis 
burden in Africa and the sixth highest in the world [2,3]. In 2020, an 

estimated 108,000 people in Nigeria developed tuberculosis, and 23,000 
died from the disease [4]. The emergence of drug-resistant tuberculosis 
(DR-TB) strains, including multidrug-resistant TB (MDR-TB) and 
extensively drug-resistant TB (XDR-TB), poses a growing threat. The 
prevalence of drug-resistant tuberculosis (DR-TB) in Nigeria is high, 
with an estimated 32 % of newly diagnosed cases and 53 % of previously 
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treated cases being resistant to at least one anti-TB medication [5,6]. 
MDR-TB is the most common form of DRTB, and it occurs in an esti-
mated 6 % of newly diagnosed cases and 32 % of previously treated 
cases in Nigeria [4,5]. This form of TB is difficult and costly to treat, 
increasing the economic and health burden in Nigeria [7,8]. 

Despite progress in recent years, several key factors contribute to this 
ongoing challenge. The high incidence is primarily due to factors such as 
overcrowding, poverty, and inadequate healthcare infrastructure [9]. 
Access to TB diagnosis and treatment services remains limited in many 
regions of Nigeria, particularly in rural areas [10]. This lack of access 
exacerbates the spread of the disease and delays diagnosis and treatment 
initiation [7,10]. Poverty, malnutrition, and inadequate living condi-
tions contribute to the persistence of TB in Nigeria. These factors make 
individuals more vulnerable to infection and hinder adherence to 
treatment regimens [7]. Nigeria’s healthcare infrastructure faces chal-
lenges such as a shortage of healthcare workers, insufficient diagnostic 
facilities, and inconsistent drug supply chains, further hampering efforts 
to combat TB. 

The development of Information Communication Technology (ICT) 
has become an important factor in the socio-economic and educational 
development of many countries [11–13]. The number of healthcare 
practitioners serving over 200 million Nigerians has been reducing 
drastically over the years as a result of the exodus of doctors and nurses 
seeking alternate opportunities outside the country [14,15]. Most of the 
available ones are situated in major cities, and the remaining few are 
arbitrarily and distributed elsewhere, often with inadequate infrastruc-
ture to work with [15]. Mobile phones could offer the opportunity to 
provide healthcare to populations across the country through telemed-
icine, with the potential to improve healthcare delivery in Nigeria. 

A large portion of Nigeria’s about 200 million inhabitants resides in 
rural regions with little or no access to urban healthcare infrastructure, 
in part due to difficulty with financial and logistical access to convenient 
transportation to these areas [14,16,17]. Over the years, healthcare in 
these far-flung rural areas has become a priority for federal, state, and 
local governments to ensure that people living in both urban and rural 
areas have equal access to medical services and clinical healthcare 
regardless of where they live, however, this effort has been met with 
mixed success [18,19]. A healthcare system that could enable providers 
to access patients across space, such as telemedicine could enable pro-
viders to access patients in distant locales to achieve the national goal of 
universal healthcare coverage [20]. This would enable healthcare pro-
viders to deliver diagnostic, treatment and counselling services to pa-
tients remotely, thereby enhancing the quality, timeliness, and cost- 
effectiveness of healthcare services in rural and outlying regions. 

Despite efforts to combat TB in Nigeria, the emergence of MDR-TB 
continues to threaten the population. To address this critical issue, it 
is imperative to explore innovative approaches, such as telemedicine, 
which has the potential to improve access to specialized care, enhance 
patient adherence, and reduce costs associated with TB management. 
This review seeks to evaluate the potential advantages of telemedicine in 
the context of TB prevention, particularly in addressing the challenges of 
MDR-TB in Nigeria. It assesses how telemedicine can improve access to 
specialized care, enhance patient adherence to treatment regimens, and 
potentially reduce healthcare costs associated with MDR-TB manage-
ment. By reviewing the literature, we aim to provide valuable insights 
into the feasibility and potential impact of telemedicine in combating 
MDR-TB in Nigeria and similar resource-limited settings. This review 
seeks to contribute to the development of evidence-based policies and 
frameworks for the effective implementation and scale-up of telemedi-
cine as a valuable tool in the fight against drug-resistant TB in Nigeria 
and beyond. 

2. Methods 

This minireview synthesizes existing literature on the role of tele-
medicine in preventing multi-drug resistant tuberculosis (MDR-TB) in 

Nigeria. A systematic search was conducted using the electronic data-
bases PubMed and Google Scholar to identify relevant publications 
related to telemedicine and MDR-TB prevention in Nigeria. Search terms 
included keywords such as “telemedicine,” “tuberculosis,” “multi-drug 
resistant tuberculosis,” “Nigeria,” “digital health” and so on. The search 
was conducted with a focus on peer-reviewed scholarly articles, and 
reports. Identified publications were screened based on predefined in-
clusion and exclusion criteria. To ensure relevance and reliability, pre-
defined inclusion criteria were adhered to, emphasizing articles that 
distinctly addressed telemedicine’s involvement in MDR-TB prevention 
in Nigeria. Conversely, exclusion criteria filtered out non-peer-reviewed 
publications, those focusing solely on general tuberculosis management 
without telemedicine context, and articles lacking a specific focus on 
Nigeria or MDR-TB prevention through telemedicine. The selection 
process prioritized credible, English-language sources to gather 
comprehensive insights into the subject matter. 

2.1. What is Telemedicine? 

Telemedicine, often known as telehealth or e-medicine, is the use of 
communications technology (textual, audio, and video) to offer 
healthcare services, such as consultations and laboratory studies, across 
long distances [21–23]. Advanced telecoms and information technolo-
gies have been the focus of investigation by doctors, health services 
academics, and others for over 30 years [24]. Telemedicine, which 
combines cutting-edge and established technologies, is at the centre of 
many of these initiatives. In this context, “telemedicine” refers to the 
practice of using information and communication tools online to facil-
itate medical treatment between geographically separated individuals. 
Patient treatment, teaching, research, management, and even public 
health are just a few of the areas where telemedicine can be useful [21]. 

There is a history of using telehealth for video-based direct observed 
therapy (v iDOT) for patients with active TB disease [25], even if this 
adoption of telehealth is still in its infancy and actively evolving based 
on the needs of patients and health system resources. VDOT is a practical 
and affordable substitute for daily in-person monitoring, which was 
particularly helpful during the COVID-19 pandemic [25,26]. 

Telemedicine enables healthcare practitioners to examine, diagnose, 
and treat patients without the requirement for a face-to-face encounter 
with the patients [21,27,28]. The patient could download a telemedi-
cine electronic application (app) like VIDOT or call a telemedicine 
number supplied by their primary care physician’s office or their 
employer as part of their health insurance to have a telemedicine 
assessment from home [22]. The integration of home devices, particu-
larly smartphones, into medical practices has revolutionized patient 
care and healthcare communication. These devices offer a unique 
advantage by enabling physicians to remotely monitor telemetry pa-
tients while concurrently managing other tasks. This might include 
reviewing medical records, responding to urgent messages or calls, 
consulting with colleagues, updating patient charts, accessing reference 
materials, or attending to administrative tasks [28]. The ability to 
multitask effectively using smartphones ensures that healthcare pro-
fessionals can optimize their time and resources while maintaining a 
consistent level of patient care and responsiveness. Notably, these de-
vices serve as a conduit for real-time interactions, allowing healthcare 
professionals to promptly address concerns or emergencies. 

Furthermore, their utility in reducing liability is significant, pri-
marily by providing a clear and instantaneous visualization of medical 
orders and test results. This eradicates potential errors associated with 
illegible handwriting or misunderstandings arising from verbal in-
structions. Misunderstandings due to language barriers, distractions, or 
misinterpretations may occur, potentially leading to medical errors 
[29]. The adoption of such technology not only enhances patient care 
but also streamlines the healthcare process, ensuring a more efficient 
and error-free system [28,29]. Additionally, having a digital record of 
instructions can serve as a reference point for both patients and 
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healthcare providers, ensuring adherence to prescribed protocols and 
treatments while minimizing potential miscommunication-related risks. 

2.2. Challenges of telemedicine 

There are still many impediments to the use of therapeutic tele-
medicine by most people. For instance, despite the efforts of many or-
ganizations to establish hardware and software standards, it is still 
difficult to assemble systems in which all of the parts function reliably 
and smoothly together, adapt well to new environments, and can be 
easily replaced if necessary [20–32]. The complexities inherent in the 
healthcare system, encompassing the diverse needs and dynamics of 
doctors, patients, and decision-makers, have not been fully integrated 
into the design of technical systems dedicated to healthcare [33,34]. 
This lack of integration means that the architecture of these technical 
systems might not align effectively with the actual work settings and 
preferences of healthcare professionals, patients, and key decision- 
makers. Additionally, current applications (Apps) used in healthcare 
often overlook the significance of incorporating organizational business 
goals and strategic plans essential for the successful implementation of 
telemedicine programs [33]. This oversight can result in a mismatch 
between the intended objectives of telemedicine initiatives and the 
broader organizational strategies, potentially hindering the seamless 
integration and long-term success of these programs within healthcare 
institutions. 

In the current landscape of healthcare, tensions and rivalries emerge 
among various stakeholders due to the perception of telemedicine as an 
economic threat amid intensified competition, system reconfigurations, 
and an oversupply of certain healthcare professionals [35]. Clinicians, in 
particular, may view telemedicine as a disruptor that challenges tradi-
tional healthcare delivery models and potentially alters the balance of 
competitiveness among healthcare providers. Healthcare institutions 
and organizations are also significant stakeholders, with concerns 
centered around resource allocation, revenue streams, and operational 
changes influenced by the integration of telemedicine systems [36]. 
Additionally, patients and advocacy groups play a vital role, as some 
patients embrace the convenience of remote healthcare services while 
others express concerns about the quality of care and the loss of personal 
interaction with healthcare providers [36]. Regulatory bodies and 
government agencies are actively involved, grappling with jurisdictional 
complexities, data privacy, licensure, and quality standards in telehealth 
services. Furthermore, technology developers and telecommunication 
companies are deeply invested stakeholders, striving for market 
competitiveness, technological advancements, and compliance with 
evolving healthcare regulations [35]. 

2.3. Benefits of telemedicine 

Telemedicine is adaptable to patients living with Tuberculosis who 
need to follow strict protocols for taking their medications, ensuring that 
direct observation is achieved [37]. This type of care has the potential to 
reduce costs. It also has the potential to reduce risk of spread of disease 
that may occur when patients are transported to health care facilities 
[37,38]. Additionally, telemedicine can help ensure healthcare access to 
care for elderly patients with impaired mobility who may have difficulty 
making their way to a medical facility. [39]. The use of telemedicine also 
has the potential to help patients become more involved in their 
healthcare plans and increase their autonomy [40–43]. A Web-based 
solution for care coordination can integrate information from bio-
metric measures and diagnostic tests and automatically alert clinicians 
of panic values [41,44]. For instance, in the case of adverse events to TB 
medications, such as jaundice, visual and renal impairment, psychosis, 
or peripheral neuropathy, an appropriate ICT App like ViDot, using its 
video component, can be used to alert the managing physician on what 
instructions to give the patients [22,45]. The fear of these side effects 
may make some patients stop medications halfway which is a major risk 

to the emergency of multi-drug resistant TB [21,46]. 

2.4. Role of telemedicine in preventing multi-drug-resistant TB 

Telemedicine, one of the digital health innovations and in-
terventions, has the potential to strengthen each of the WHO’s three 
pillars of the End TB Strategy. These pillars include ensuring integrated, 
patient-centered care and prevention; bold policies and supportive sys-
tems; and intensified research and innovation. Also, telemedicine can 
significantly contribute to achieving the research pillar outlined by the 
World Health Organization (WHO) by facilitating improved access to 
healthcare, enhancing patient care, and supporting research initiatives 
[53]. Implementing telemedicine in MDR-TB care aligns with WHO’s 
research pillar by fostering innovation, improving healthcare delivery, 
and promoting research collaborations [50]. It facilitates the generation 
of real-time data, promotes evidence-based practices, and supports 
ongoing research efforts to refine treatment strategies and control the 
spread of drug-resistant TB. 

The various pillars are described in a digital health strategy agenda 
that the WHO has produced [53]. The use of cutting-edge technology 
through telemedicine can offer several potential applications such as 
video-observed therapy to enable a more patient-centered approach, 
applications for adherence support, remote patient consultations, and 
remote technical assistance, including consensus expert opinions for 
complex cases. [50,53]. Through the administration of pharmaceuticals 
by qualified health department staff, directly observed therapy (DOT) 
ensures patient adherence [54]. This strategy has been widely used in 
the treatment of tuberculosis. Unfortunately, DOT programmes neces-
sitate a significant investment of time and money from the limited public 
health budget [54]. The use of telemedicine in DOT is expected to result 
in significant time and cost savings [53]. 

The difficulties that TB patients encounter in finishing their treat-
ment have been the subject of numerous research projects [48–50]. 
Language barriers, the severity of isoniazid and rifampin side effects, 
and transportation have all been mentioned in previous studies as ob-
stacles to completing treatment [50,55]. Treatment time has also been 
identified as a factor linked with treatment completion. Studies have 
revealed that a 4-month daily rifampin regimen (4R) for treatment of 
latent Tuberculosiswas more likely to result in treatment completion 
than a 9-month isoniazid regimen (9H) [50,56,57]. Missed appoint-
ments can result in incomplete and ineffective therapy, occasionally 
leading to the emergence of multi-drug resistant strains of TB. 

The management of patients with MDR-TB can benefit from the 
application of telemedicine in a variety of settings, including tele-
consultation, medical response, tele-expertise, tele-monitoring, and tele- 
assistance. With increasing evidence and altering standards of treatment 
in MDR-TB predicted over the future decade, telemedicine will be an 
essential intervention in optimizing patient care and building local ca-
pacity and clinical partnerships in the management of MDR-TB in low- 
resourced settings [59]. Telemedicine has several potential roles in 
preventing MDR-TB (Fig. 1):  

1. Digital Health Monitoring. 

More precise diagnoses and treatment options could be offered by 
telemedicine systems with digital health monitoring capabilities when 
paired with artificial intelligence and machine learning for MDR-TB 
patients [53,58]. Through the use of networking technology, telemedi-
cine allows healthcare providers in one region to treat patients in 
another. Applications for appointment scheduling, chart review, video 
conferences and photo transcripts provide an alternative to in-person 
meetings. It enables the safe expansion of medical services to regions 
without easy access to healthcare and the protection of medical pro-
fessionals and patients.  

2. Patient Medication Tracking. 
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In the continuation phase of TB treatment which ranges from 4 
months to up to 18 months in cases of the TB of the spine, patients will 
take their medications home to be taken daily and must return monthly 
for a refill. It is not always practical that all these patients would take the 
medications daily as prescribed [50]. The use of telemedicine will help 
to remind them and monitor the use via video directly observed therapy 
[54,58]. The adverse effects of these medications could also be moni-
tored for adherence to be achieved. Telemedicine use for patient 
medication tracking could also help in monitoring the use of other 
medications for common TB co-morbidities such as HIV and Hepatitis B, 
which can also constitute a barrier to treatment response [53,60]. 
Telemedicine may be useful since elderly people are more prone to stop 
taking their medications as prescribed [61].  

3. Patient Health Tracking. 

With cutting-edge medical technology, the healthcare provider may 
also now monitor their patients’ health status from great distances [29]. 
By sending data from one system to another, this technology provides 
information such as pulse rhythm, blood pressure, glucose levels, and 
more. E-Prescribing technologies, which enable quick and precise 
monitoring of prescription compliance, are used in telemedicine [61]. In 
practical terms, this gives doctors more control over their patients’ 
pharmaceutical regimens and progress monitoring.  

4. Decrease the number of face-to-face meetings. 

Telemedicine allows for appointments and monitoring, which re-
duces pressure on emergency rooms and improves treatment for those in 
dire need [24,27,28]. With the use of telemedicine, Providers may 
communicate medical information to provide treatment more swiftly. It 
also helps lower overall health risks by treating individuals who require 
close monitoring [21]. Tuberculosis is an air-borne infection. Its spread 
in the hospital environment can be reduced by the use of telemedicine to 
prevent unnecessary hospitalizations and subsequent contact with other 
patients.  

5. Quick and easy access to medical services. 

Telemedicine was developed to address issues like a lack of doctors 
and hospitals mostly in areas where there is a relatively lower number of 
healthcare providers thereby allowing for the remote delivery of medi-
cal treatment [16,17,40]. Remote patient monitoring technologies have 
allowed healthcare providers at larger hospitals to assist smaller, rural 
institutions in providing critical healthcare services [21]. Therefore, 
MDR-TB patients when confronted with an issue or complications could 
quickly access a healthcare provider when this otherwise may not be 
feasible.  

6. Lower Health Cost. 

Numerous stakeholders within the healthcare system stand to gain 
significant advantages from the cost-effectiveness and efficiency facili-
tated by telemedicine. Patients, doctors, health insurance providers, and 
employers all stand to benefit from its implementation. Patients, for 
instance, can experience financial savings by reducing transportation 
expenses and doctor’s fees through the utilization of telemedicine. 
Instead of making unnecessary visits to emergency rooms or undertak-
ing physical consultations to rule out relatively common conditions like 
a cold or the flu, patients can opt for remote consultations via tele-
medicine [21]. This approach not only saves patients the expenses 
associated with travel and consultation fees but also offers convenience 
and flexibility in accessing healthcare services from the comfort of their 
homes. Additionally, by leveraging telemedicine, healthcare providers 
can focus on more critical cases that require in-person attention, thereby 
optimizing their resources and providing more efficient care to patients 
in need [28]. Health insurance providers and employers also stand to 
benefit from reduced healthcare costs and improved productivity among 
employees by encouraging the use of telemedicine, thereby potentially 
decreasing absenteeism due to minor illnesses that can be managed 
remotely [34]. This multifaceted advantage highlights how telemedi-
cine can generate cost savings, enhance accessibility, and improve 
overall efficiency within the healthcare ecosystem, benefitting various 
stakeholders involved. 

Fig. 1. Highlights of Roles of Telemedicine in Preventing MDR-TB. *ER- Emergency Room (Emergency Health Service).  
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7. Improved Access to specialists. 

Data shows that less than 30 specialists per 100,000 patients are 
located in rural communities in most developing nations [62,63]. People 
in outlying locations must travel farther to see experts and get poten-
tially life-saving treatments. Due to the advancement brought by tele-
medicine, specialists are more easily accessible to patients. It also helps 
specialists access a wider range of patients, regardless of their location 
[59].  

8. Enhanced Health Outcomes and Quality Healthcare Treatment. 

With urgent consultations in real-time, medical difficulties may be 
resolved in a matter of minutes. Getting a patient diagnosed and started 
on therapy soon after diagnosis may greatly improve their prognosis and 
save medical costs. Also, in areas where access to doctors or experts is 
limited, remote monitoring systems may improve the quality of treat-
ment provided. Patients engaged in the remote monitoring programme 
were shown to have a 23 % reduced risk of hospitalisation, a 44 % lower 
risk of readmission within 30 days, and a 38 % lower risk of readmission 
within 90 days [61].  

9. Increase Participation from Patients. 

The proliferation of telemedicine and the availability of several 
healthcare applications has helped patients become more comfortable 
with technology and more cognizant of their health. By making it easier 
for patients to keep their regular doctor’s visits and other care com-
mitments, telemedicine boosts patient involvement and compliance 
[21]. 

2.5. Causes of multidrug-resistant tuberculosis (MDR-TB)  

1. Incomplete adherence to prescribed drug schedules may occur when 
medication schedules are followed improperly, when drugs are not 
effective or of poor quality (e.g., when they expire), or when there 
are gaps in the regimen [47–49]. The spread of multidrug-resistant 
tuberculosis (MDR-TB) from one person to another is more com-
mon in vulnerable, crowded settings such as hospitals, prisons, 
refugee camps, and similar high-risk environments [43]. The greater 
the number of persons who disseminate MDR-TB without being 
diagnosed or successfully treated, the wider the spread of resistance 
and the greater the number of others who may become infected [46].  

2. Drug resistance can also be related to inadequate TB control policies 
at the national level, which may allow for ineffective TB treatment. 
TB control programmes are created to develop a system of supervi-
sion by health professionals that ensures completion of effective 
treatment [50]. However, nations with limited healthcare facilities 
and resources are unable to monitor every TB patient’s course [51]. 
MDR TB treatment can be quite expensive and difficult to access. The 
treatment cycle can last up to two years and often involves daily 
injections for a minimum of six months. This regimen significantly 
raises the likelihood that patients won’t complete the course of 
therapy compared to standard TB treatment [42,43]. Patients who do 
not complete their treatment often develop resistance to second-line 
medications.  

3. Extremely drug-resistant, or XDR, TB strains are a new phenomenon. 
Less than 5 % of MDR TB cases are XDR TB cases [40]. XDR TB is 
defined as resistance to any fluoroquinolone, at least one of three 
second-line medications, and both first-line medications (rifampi-
cins, isoniazid). The amount of direct XDR TB research and infra-
structure is quite little and resource intensive [42,52]. XDR TB is 
virtually untreatable in underdeveloped and least-developed nations 
because of the lack of available medical resources [52]. 

The treatment regimen for multidrug-resistant tuberculosis (MDR- 

TB) in Nigeria typically followed international guidelines set forth by 
organizations like the World Health Organization (WHO) [50,62]. The 
standard treatment for MDR-TB involves a combination of multiple 
antibiotics over an extended period, often ranging from 9 to 24 months 
or even longer [63]. These medications are typically more expensive, 
have more potential side effects, and require strict adherence to the 
regimen for successful treatment outcomes [62]. The treatment regimen 
generally includes a combination of second-line anti-TB drugs, such as 
fluoroquinolones (e.g., moxifloxacin, levofloxacin), injectable agents (e. 
g., kanamycin, amikacin), and other drugs like linezolid, bedaquiline, 
and clofazimine [50]. The exact combination and duration of these 
drugs can vary based on factors like drug susceptibility testing, indi-
vidual patient circumstances, and any pre-existing medical conditions 
[63]. 

However, in Nigeria, challenges related to medication availability, 
quality, and patient adherence have been significant hurdles in effec-
tively implementing these treatment regimens [64]. There have been 
concerns regarding drug stockouts, inconsistent drug supply chains, and 
limitations in accessing newer, more effective drugs due to cost and 
availability issues [65]. Additionally, ensuring proper adherence to the 
treatment schedule has been a persistent challenge, leading to treatment 
failure and the potential for the development of extensively drug- 
resistant TB (XDR-TB) [64]. Efforts have been made to improve the 
situation, including initiatives to strengthen healthcare infrastructure, 
enhance drug procurement and distribution systems, and provide edu-
cation and support to healthcare providers and patients [66,67]. 
Moreover, the introduction of newer medications like bedaquiline and 
delamanid has provided additional options for MDR-TB treatment in the 
country [66,68]. 

3. Conclusion 

Telemedicine as a healthcare tool could revolutionize healthcare 
services delivery. Telemedicine is capable of solving issues related to 
insufficient healthcare providers in rural areas. As MDR-TB is frequently 
influenced by non-adherence to TB medication and transmission from 
person to person, telemedicine can be an effective tool in enhancing 
adherence to MDR-TB medication through Digital Health Monitoring, 
Patient Medication Tracking, and a decrease in the need for in-person 
services. Leveraging this, TB patients may gain a great deal from this 
technological advancement in treating this potentially fatal illness, 
which may result in serious adverse effects on their health. Their med-
ications have to be used daily for a considerable length of time, failure to 
which may lead to resistant TB. The monthly visits to the health care 
centres for review and refill of medications can be hampered by long 
distances, bad roads, and the high cost of transportation. With the 
appropriate use of telemedicine, all these barriers could be circum-
vented, and therefore, quality health care will be delivered to TB pa-
tients, also saving the community from exposure to multi-drug resistant 
mycobacterium tuberculosis. 

Additionally, telemedicine holds the potential for a broad range of 
uses, such as; a) online databases and tools to ensure standards of care; 
b) monitoring patient outcomes; c) computer-assisted diagnosis; d) 
efficient drug information and electronic prescription filling; and e) 
improved access to research data. With improved access and a more 
connected level of care, doctors and patients can collaborate to achieve 
their therapeutic goals, especially in home and hospice care situations. 
Clinicians are also able to manage more patients than traditional care 
models would generally permit. 

4. Recommendations 

While telemedicine has the potential to revolutionize care in Nigeria, 
there are several challenges that need to be addressed (Table 1). 
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1. Several changes would need to be made to effectively implement 
telemedicine in Nigeria. First, efforts should be geared by stake-
holders towards adopting telemedicine to a large extent in Nigeria by 
expanding the telecommunication network coverage and also 
improving digital literacyGovernment and healthcare administrators 
should provide facilities needed for telemedicine such as tablets, 
laptop Wi-Fi and internet services. This should be free or at subsi-
dized rates so that the devices would be affordable and available to 
all. Health care practitioners should be trained in the usage of tele-
medicine. This is not limited to them. The other end users, the pa-
tients, should also be trained on the use of the devices, including 
maintenance. There should be provision for increased capacity 
building for the local electronic engineers on how to repair these 
devices. This will also serve as a means of income generation.  

2. MDR-TB patients should be monitored through telemedicine to 
tackle the problem of adherence to medications. This is the basis for 
the introduction of telemedicine into the care of TB patients so as to 
reduce the incidence of MDR-TB. This can be achieved by strength-
ening the DOT principles at reduced costs. MDR-TB patients should 
be encouraged to use telemedicine so as to prevent its transmission. 
There has to be an attitudinal change. It is often challenging to 
implement new methods of treatment. Using the behavioral wheel of 
change principles will help in the acceptance of new devices that will 
help to curb the spread of MDR-TB in our society. 
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