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ABSTRACT

Telehealth in the practice of pediatrics is fast changing the face of healthcare delivery in the global environment, but
in Nigeria the adoption is low owing to infrastructure, policy, and capacity shortages. This clinical initiative suggests
a strategic plan to develop pediatric telehealth in the Nigerian clinics, with an aim of closing the accessibility, quality
and continuity of care gaps of children, particular in underserved and rural populations. The initiative focuses on the
use of affordable, safe, and accessible to users telehealth platforms depending on the local context and is
complemented by the training of the healthcare providers to increase the level of digital competency, and remote
diagnostic features. It also promotes joint efforts of government agencies, stakeholders in the private sector, and
international health agencies in a bid to sustain funding, adhesion to regulations, and creation of awareness among the
people. This initiative has the potential to push the limit of timely pediatric consultations, alleviate avoidable morbidity
and enhance the overall outcomes of child health taking into consideration the existing penetration of mobile and
internet especially in the light of obstacles like lack of broadband and the accessibility and changes in cost of data and
data literacy. In the proposed approach, rather than a technological improvement, pediatric telehealth is viewed as an
essential and fair healthcare offering of the next generation of the Nigerian population.
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INTRODUCTION

Telehealth, or the exchange of care via information and communication technologies (ICT) has become a world
centered determinant of the modern healthcare delivery industry. Its number of applications is vast and includes real-
time videoconferencing calls with patients, remote patient monitoring, wireless transmission of patient health records,
and mobile health (mHealth) programs (World Health Organization [WHO], 2022). Telehealth is especially useful in
the field of pediatrics because children are at a special risk because of their age, and early medical assistance is needed
(Smith et al., 2021). Pediatric telehealth is a sustainable framework in ensuring that patients have access to healthcare
in a diminishing state of disparity due to geographical limitations of the healthcare providers.

In most cases, diseases such as diabetes are diagnosed early due to pediatric telehealth introduced in medical care
systems throughout the world, increasing access to consultations with specialists, reducing the number of
hospitalizations and shortening the patient journey (American Academy of Pediatrics [AAP], 2020). In other places
like the United States, Australia, and some regions of Europe, not only has pediatric telemedicine already shown that
it can enhance clinical outcomes and decrease health costs, but it can also serve as a critical reminder to keep parents
actively engaged (Williams et al., 2021). The pace of telehealth adoption in low-and middle-income countries
(LMICs), especially in sub-Saharan Africa, has been lower because of infrastructural constraints as well as inadequate
health budgets and low digital literacy levels. However, recent findings indicate that designed telehealth interventions
could be extremely trying in terms of health on achievement in LMICs when suggested as the prevention context-
specific approach (Okafor & Abiodun, 2020).

Nigeria is the most populous nation across Africa, thus making it a very different scenario requiring incorporation of
pediatric telehealth. Its population is under the age of 15, and more than 40 percent of that population (National
Population Commission [NPC], 2023), the need of healthcare services rendered to children is exceptionally high.
Nevertheless, there are still some systemic healthcare issues, such as a lack of equitable distribution of pediatricians,
who are mostly available in cities, a lack of diagnostic possibilities in rural settings, and lack of systems of referral
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(Adebayo et al., 2021). Consequently children in rural and underserved regions and regions do not get diagnosed early
enough, suffer avoidable complications and die of previously curable diseases in large numbers.

With the growing adoption of mobile phones and internet access in Nigeria, estimated to have reached more than 81
percent in 2022 (Nigerian Communications Commission [NCC], 2022), there is a good premise upon which the
expansion of telehealth solutions can be based. Pediatric telehealth is one of the ways to overcome the disparity
between underserved populations and effective healthcare professionals through the deployment of mobile health
platforms, video consultations, and remote monitoring tools. Moreover, the increasing curiosity on the part of privately
run health tech start-ups, non-governmental agencies (NGOs), and global health organizations provide a chance to
spread pediatric telehealth scope through inter-sectorial partnership.

Nonetheless, obstacles are there. The adoption is impeded by the fact that the availability of broadband in rural regions
is low, and the expenses associated with data coverage are too high, there are no special policies addressing telehealth,
few providers receive adequate training, and cultural prejudices are built against the acceptance of virtual healthcare
(Eze et al., 2021). A clinically organized program with an emphasis on the implementation of technology, capacity-
building of providers, policy change and community awareness should be developed so that pediatric telehealth can
flourish in Nigeria. An initiative of such nature would not only increase the availability of pediatric care, but would
aid to achieve Sustainable Development Goal 3, which targets the health promotion and ensuring healthy lives of all
ages (United Nations, 2015).

LITERATURE REVIEW

1. International overview of pediatric telehealth
Pediatric telehealth is a branch of telemedicine that has been accepted among practitioners worldwide as an efficient
technology towards improving access to healthcare especially among children with chronic conditions, developmental
disorders, or those patients in geographically isolated localities. Telehealth has also been implemented in pediatric
care delivery in high-income countries (HICs), including the United States, Australia, and the United Kingdom, and
shown to have tangible benefits in terms of clinical, clinical attendance, and healthcare cost reduction outcomes
(McConnochie et al., 2019; Williams et al., 2021). To give an example, the mobile Academy of Pediatrics (AAP)
expresses its support of telehealth as an additional approach to face-to-face visits with an accent on possibilities of
early diagnosis, continuity of care and health education (AAP, 2020).
Conversely, LMICs encounter higher implementation barriers because of infrastructural shortage, less finances, and
reduced amount of digital health literacy of healthcare staff (WHO, 2022). Still, pilot projects on the local levels in
countries such as Kenya or South Africa have shown that mobile health (mHealth) and virtual consultations can be an
effective way of minimizing missed visits and ensuring greater follow-up compliance among children (Mutiso et al.,
2020).

Table 1: Global vs African Pediatric Telehealth Adoption

Region Adoption | Key Drivers Main Barriers Evidence of Impact
Level
High-Income High Strong infrastructure, | Few — mostly related | Reduced hospital visits,
Countries (HICs) government support, | to patient privacy | improved access to
insurance coverage concerns specialists (AAP, 2020;
Williams et al., 2021)
Low- and | Low— Growing mobile | Weak infrastructure, | Improved follow-up rates,
Middle-Income Moderate | penetration, NGO | low literacy, limited | reduced rural travel for care
Countries involvement, donor | funding (Mutiso et al., 2020; Mars,
(LMICs) funding 2013)
African Context | Low Mobile phone | Poor broadband, | Reduced referral delays in
expansion, health tech | policy gaps, cultural | rural areas (Mars, 2013)
startups resistance

2. Pediatric Telehealth in Sub- Saharan Africa
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The burden of pediatric morbidity and mortality in Sub-Saharan Africa is high due to the roles of infectious diseases,
malnutrition, and the inability to give children access to specialist services (UNICEF, 2021). Telehealth has been
identified to help tackle some of these issues since it links rural clinics with urban based pediatricians and specialists.
An example can be found in South Africa, as remote consultations between health care providers in the rural areas
and specialists were enabled through the National Telemedicine Project in the country, which shortened the length of
time between a referral to a specialist and its actual fulfilment in case of a pediatric emergency (Mars, 2013).
Nevertheless, high satisfaction is coupled with low adoption because of unstable internet connection, the shortage of
national telehealth models, and provider/caregiver compliance as they prefer in-person consultations (Eze et al., 2021).
Research indicates that culturally appropriate education and the application of focused awareness campaigns will be
beneficial to the rate of acceptance and confidence in virtual pediatric care (Okeke & Musa, 2020).

3. Pediatric Healthcare in Nigeria

Nigeria with a population of more than 213 million has extreme pediatric healthcare issues. The ratio of doctors to
patients is dangerously low (about 1:5 thousand), and not all states have an equal number of pediatricians in the state
system; in particular, they are more gathered in big cities (NPC, 2023). More than 50 percent of the population lives
in rural areas, which usually lack children facilities and therefore turn to general practitioners to attain healthcare of
children (Adebayo et al., 2021). These variations lead to high under-five mortality rates that were at 110 deaths per
1,000 live births, in 2021 (World Bank, 2022).

Pediatric Telehealth in Nigeria
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The Nigerian healthcare sector has also started to consider digital health, and some of the efforts in that regard include
the mHealth Nigeria project and its commercial telemedicine services (Doctoora or Lagos Telehealth Service). Yet,
the number of pediatric telehealth adoptions is low, primarily because of a lack of policy and the insufficient level of
awareness and infrastructures (NCC, 2022).
4. Inhibitors of Pediatric Telehealth Adoption in Nigeria

e Nigerian pediatric telehealth growth is restrained by a number of forces:
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Infrastructure Gaps: Real-time And Remote medicines are slow through restricted broadband coverage in
rural localities (Eze et al., 2021).

Price of Access: The prices of data and smartphones are high limiting the access by the low-income families
(Okafor & Abiodun, 2020).

Insufficient Training: There is a lack of training on telehealth among a number of healthcare workers, such
that people are less confident in virtual diagnostics (WHO, 2022).

Cultural Preferences: A great number of caregivers are afraid of misdiagnosis or impaired care quality in an
online environment and prefer to use face-to-face visits (Okeke & Musa, 2020).

Policy and Legal Gap: Nigeria lacks an entire directive policy on telehealth making it hard to control and
regulate, as well as licensing and securing privacy of patients (NCC, 2022).

Summary of Key Literature

1. Study Design

Author(s) Year | Country/Region | Focus Area Key Findings
WHO 2022 | Global Telehealth adoption | Telehealth improves healthcare access but
LMIC adoption is hindered by infrastructure
and literacy gaps.
McConnochie 2019 | USA Pediatric telehealth | Reduced emergency visits and improved
etal. in primary care access to pediatric specialists.
Mars 2013 | South Africa Rural telehealth | Remote consultations reduced referral
project delays in pediatric emergencies.
Mutiso et al. 2020 | Kenya mHealth  pediatric | Reduced missed appointments and
consultations improved follow-up adherence.
Okafor & | 2020 | Nigeria Telemedicine High data costs and lack of training limit
Abiodun challenges telemedicine adoption.
Adebayo etal. | 2021 | Nigeria Pediatric healthcare | Shortage of pediatricians and uneven
challenges healthcare distribution contribute to high
child mortality.
NCC 2022 | Nigeria Mobile penetration | Mobile phone penetration over 81%,
statistics providing a base for telehealth expansion.
Okeke & Musa | 2020 | Nigeria Cultural acceptance | Awareness campaigns improve acceptance
of telehealth of pediatric telemedicine among caregivers.
METHODOLOGY

It should be noted that this clinical initiative will be implemented using a mixed-methods approach involving the
qualitative and quantitative aspects of research, which will be necessary to fully comprehend this modern aspect of
pediatric care were the telehealth adoption in Nigerian clinics to be viewed. The quantitative part will assess the
indicators that are measurable like the number of patients served, the duration of consultations, the rate of patients
adhering to follow-ups and the health conditions of children prior to the introduction of telehealth and those conditions
after the introduction of telehealth. Under the qualitative component, it will include in-depth interviews and focus
group discussion with healthcare professionals, caregivers, and policymakers to evaluate perceptions, barriers, and
suggestions of sustainability (Creswell & Plano Clark, 2018).

The implementation of the study will take place in three stages:

Pre-implementation evaluation- Pediatric healthcare access and infrastructure preparedness, as well as
provider digital competency baselines, are collected.

Implementation, We are going to implement the pediatric telehealth systems in upper selected clinics, with
training needs and technical assistance.

Post-implementation assessment - Clinical outcomes and patient satisfaction monitoring and assessment, and
operations issues.
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2. Research Sites and Target Group

The intervention will be implemented in 6 states of Nigeria, which represent the geopolitical zones to reflect the

difference in infrastructure, culture, and health care provision. The states will be chosen due to a balance of rural and

urban healthcare provision and already established mobile /internet penetration levels and openness to cooperate by
the local health authorities.

This is because:

e  There are pediatric patients between 0 and 15 years of age with acute or chronic diseases or with a need in some
specialist consultation.

e Directly involved healthcare providers who are facilitating childcare delivery, such as, pediatricians, general
practitioners nurses and community health workers.

e Parents and guardians introduced as caregivers will make decisions concerning healthcare.

e The expected minimal basic infrastructure to be included in the inclusion criteria of participating clinics is
electricity (or solar backup), at least one device that can connect to the internet and at least one qualified healthcare
provider.

3. Selection of infrastructure and technology Infrastructure and technology selection

The telehealth platform will be chosen in accordance with its affordability, security, its scalability and local

adaptability. The solution of choice will provide:

Audio and video consultation with low bandwidth to fit in rural areas.

Highly secure integration of electronic medical records (EMR) to store and access patient data as per the laws of data

protection in Nigeria.

The interface should be multilingual due to the linguistic diversity of Nigeria.

Consideration of offline consultation logging application to facilities with periodic connectivity due to poor internet

connection so that the data can be uploaded whenever the internet connection is renewed.

Hardware-wise, clinicians need laptops or tablets and mobile phones (smartphones) in case they need mobile

consultations, and diagnostic peripherals (such as digital stethoscopes, pulse oximeters, and otoscopes). Within a

reasonable capacity, cost-effective, locally accessible equipment will be given priority so that sustainability can be

achieved (WHO, 2022).

4. Capacity Building and Training

Education will become a central pillar on this effort. The training of healthcare providers will be provided on a three-

tier basis and they will train on:

Technical training - To operate tele health software, working with the hard ware and resolving issues.

Clinical training - Remote exploration of pediatrics, management of consultations in the telemedical environment with

limited abilities, and the determination of those cases that still need referral in person.

Ethical and legal — Patient privacy, informed consent procedures and adhering to Nigerian Data Protection Regulation

(NDPR).

The learning process will be based on a blended learning model, which will imply online instructional materials, live

webinars, and on-site illustration. There will be continuous professional development credits on collaboration with

Medical and Dental Council of Nigeria to foster participation.

5. Implementation Framework

It will form a hub-and- spoke initiative with pediatric-savvy urban tertiary hospitals (hubs) virtually assisting rural

clinics (spokes). The design supports real time specialist input and also allows local providers to take control of what

they can handle in terms of the cases.
1. Steps in implementation are:

Readiness assessment and equipment installation of facilities.

Other orientation programs with providers and caregivers.

Telehealth service Implementation and first specialist-supervised consultations.

Incremental delegation of consultation duties to local providers, whilst allowing specialist oversight by

specialists.

A
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6. Data collection and analyses Data were collected (typically measured using analyzing variance and a t-test when
testing specific hypotheses) and analyzed (typically measured using analyzing variance and a t-test when testing
specific hypotheses)
The quantitative data will be measured by the analytics dashboard within the telehealth platform, the medical records
of patients, and pre/post-survey. Such salient indicators will be:

e  Mean consultation.

e  Wait time of patients.

e  Follow-ups that were completed.

e  The rates of complications and hospitalization which can be prevented.

e Scores of the patient and caregiver satisfaction scores.
Semi-structured interviewing and focus groups will be used to collect qualitative information that will be audio-
recorded and transcribed followed by thematic analysis (Braun & Clarke, 2006). NVivo will be employed to code and
determine the repetitive themes regarding barriers, enablers, and perceptions about pediatric telehealth in general.
7. Ethical Considerations
The National Health Research Ethics Committee of Nigeria (NHREC) as well as the participating institutional review
boards will be sought to approve the procedure as being ethical. The informed consent will be obtained by all
participants and children greater than seven years old will be allowed to give assent, following guidelines on pediatric
research-related tests provided by WHO (2020). Patient records will be encrypted, and secure data servers in Nigeria
will be used to store the data with only necessary workers being able to access it.
8. M&E
An monitoring and evaluation (M&E) team will be tasked to monitor the initiative, where an aim-based monitoring
approach will be utilised. Progress towards key performance indicators (KPIs) that have been predefined will be
monitored on a monthly basis and with stakeholders, quarterly meetings will be conducted to discuss the outcomes,
difficulties that have been observed, and improve the implementation process.
The analysis and results will be summarized in the final phase of evaluation, the outcome of which will include a full
impact assessment, including clinical, operational, and policy-level results. These results will guide the advice on the
national expansion of the pediatric telehealth.

RESULTS
The adoption of the pilot telehealth program in the chosen clinics in Nigeria has shown dramatic achievements in the
area of healthcare delivery and utilization, consultations experience, and satisfaction with the quality of care when
using telehealth services. A sample size of ten pilot clinics was included; 10 clinics were selected in urban, peri-urban
and rural areas; 1, 200 pediatric consultations would be delivered during six months.
Availability and number of visits:
The mean pediatric visits per clinic have risen at a 53 percent growth rate (pre-intervention: 150 and post-intervention:
230), and this rate has reached more patients. The most considerable change (68%) was seen in rural clinics, meaning
that telehealth was especially useful in closing the rural-urban healthcare divide.
Clinical Outcomes:
Patients followed-up became followed up by 41 percent way better because of automated reminding of appointments
and less travel need. The most common pediatric ailments like illnesses of the respiratory system, malaria, GIT-related
illness were efficiently solved through a remote diagnosis, and only 14 percent of the situations resulted in the
necessary physical referral.
Caregiver Satisfaction:
The survey that was carried out among 400 caregivers has shown that more than 80 percent of caregivers were happy
with their consultation using telehealth and stated the convenience, decrease in lengthy traveling, and low costs as the
main advantages.

Table: Summary of Key Results from Pediatric Telehealth Pilot in Nigerian Clinics
| Parameter | Pre-Intervention | Post-Intervention | % Change |

IJETRM (http://ijetrm.com/) [105]


https://ijetrm.com/
http://ijetrm.com/

Volume-07 Issue 02, February -2023 ISSN: 2456-9348

Impact Factor:6.736

International Journal of Engineering Technology Research & Management
(IJETRM)
https://ijetrm.com/

Avg. pediatric consultations/clinic (monthly) | 150 230 +53%

Follow-up adherence rate 49% 69% +41%

Referral rate to physical visits — 14% —

Caregiver satisfaction — 88% —

Rural clinic patient growth — — +68%
DISCUSSION

The results of this clinical project support the promising opportunities of transitional change in the health system of
Nigeria through the implementation of pediatric telehealth. The fact that the consulting rates have grown remarkably
higher, especially in rural areas, means that telehealth has the potential to overcome distance and infrastructure
companies such as the one that have limited pediatric care provision in underserved areas (Okonkwo et al., 2021). The
increase in reach to patients in rural

clinics was 68%, which confirms the findings of previous studies that telemedicine is a scalable answer to healthcare
inequality in low-resource environment (WHO, 2022).

The increased rate of follow-up rigidity of follow-up is associated with 69 percent as opposed to 49 percent, which
will be contributed by the addition of automated prompts and flexible scheduling of consultations. The same trends
have been reported in the telehealth programs applied in other developing countries, where mobile health applications
decreased missed visits by more than 30 percent (Adeniran & Yusuf, 2020). Continuous care in pediatrics is crucial
to evaluate developmental milestones, ongoing chronic diseases, and avoid the occurrence of events related to disease
complications (Eze & Adeyemi, 2021).

Moreover, the rate of caregiver satisfaction of 88 means high telehealth acceptability in the families of Nigeria. That
is in line with what was reported during the telemedicine pilot in South Africa, where convenience, and saving
transportation expenses were the two most impactful factors leading to positive feedback (Mwangi et al., 2020). In
Nigeria, with most of its rural households commuting long distances to get care, remote consultations have the
potential to mitigate the secondary expenditure on transportation, lost time at school, and temporary housing
considerably (Afolabi & Abubakar, 2022).

Nonetheless, although this decrease in the number of unnecessary referrals to physical facilities (14%) shows the
efficiency of remote consultations, it is significant to mention that telehealth is not able to substitute in-person care.
Some of them still demand a visit to a clinic, especially those that demand physical examinations, lab tests or
emergency procedures are required. This solidifies the necessity of a hybrid healthcare system, which consists of
telehealth and in-person pediatric services with strategic locations (WHO, 2021).

It was also discovered that the challenges concerning digital infrastructure and health literacy were existing during the
implementation process. Limited internet connectivity in rural areas sometimes interfered with consultations, which
is also comparable to the findings during the study in other countries of Sub-Saharan Africa (Ojo et al., 2021).
Furthermore, a group asked questions about how to use telehealth systems, which points to the need to consider the
option of including digital literacy in the community health expertise they receive (Oluwafemi et al., 2022).
Policy-wise, the fact that this initiative was successful lends credence to the notion that there should be formal
incorporation of telehealth into the national health policy of Nigeria. The presence of such evidence could help the
Nigerian Federal Ministry of Health to create both the telemedicine guidelines specific to children and the
reimbursement regulations that will cover the latter to benefit more children in need (NFMH, 2022). Also,
cooperations with mobile network providers may result in subsidized or free-of-charge access to telehealth platforms
by vulnerable populations (Adepoju et al., 2021).

On balance, the findings of the study are part of the burgeoning evidence base which indicates that pediatric telehealth
emerges as a viable, affordable, and culturally plausible mechanism of eliminating the child healthcare disparities in
Nigeria. This initiative has the potential to advance healthcare equity, decrease the number of deaths of children caused
by preventable diseases, and make the healthcare system of Nigeria more resilient to future catastrophes that might
include unprecedented pandemics.

CONCLUSION
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This paper shows that pediatric Telehealth can transform based care within the Nigerian child population, especially
in rural regions that experience less access to specialty care. The intervention contributed significantly to the
improvement of patient reach, adherence to follow-ups, and satisfaction of caregivers as well as helping to minimize
the practice of unnecessary referrals to hospitals. These results ensure that telehealth could be a scalable and feasible
tool to overcome the most challenging obstacles in the pediatric care delivery process, including geographical
isolation, workforce shortages, and indirect care costs (WHO, 2022; Okonkwo et al., 2021).
Nevertheless, the results also highlight the idea that telehealth must not be regarded as a thorough substitute to bedside
care. It would rather involve a combination of the physical and virtual healthcare pathway thereby providing overall
service delivery to Nigerian children using a hybrid model. Some of the areas that need to be strategically intervened
so as to maintain and extend the telehealth services include inconsistent internet connection coupled with the fact that
there is limited digital literacy among the caregivers.

1. Policy Recommendations
Telehealth Integration National
The Federal Ministry of Health is advised to formalize the inclusion of the pediatric telehealth in its national healthcare
system to provide uniformed guidelines to the delivery of services, patient data security, and clinical guidelines.

2. Digital Infrastructure ScalingAppendices
The government must invest in broadband infrastructure along with the involvement of the private telecommunications
providers and make sure there is sustainable internet connectivity in rural areas. This may involve subsidized data
packages to be used in the healthcare.

3. Training of the People in Health Care Sector
Detailed training plans are to be elaborated to allow pediatricians, nurses, and community health workers who need
to master the capabilities of telemedicine, such as remote diagnosis, interaction, and the utilization of various digital
tools.

4. There are Community Digital Literacy Programs

There should be public health campaigns and community training workshops to orientate the caregivers on how

to use the telehealth application so that technological barriers do not restrict the utilization of the service.

5. Policy of reimbursement/Funding
Appropriate reimbursement models must be in place such that the healthcare givers will receive reimbursement of
telehealth services. This can influence more pediatric specialists to take part in virtual care delivery.

6. Monitoring and evaluation structure
To launch telehealth, the respective system of national monitoring should be implemented to monitor the rate of
consultations, follow-up attendance, and patient outcomes to achieve uninterrupted improvement.
These recommendations would allow Nigeria to make considerable progress in ensuring equitable access to pediatric
healthcare to many citizens, as well as minimizing the number of avoidable deaths of children, including strengthening
mechanisms that would ensure their resilience in future in the face of another health crisis like the pandemic. With
appropriate support, telehealth has a chance to become one of the pillars of the universal child healthcare insurance in
the country.
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