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Abstract- The Nigerian healthcare system faces 

significant challenges, including a high burden of non-

communicable diseases (NCDs), limited access to quality 

care, and profound infrastructural deficits. Mobile health 

(mHealth) technologies, particularly advanced sensors 

integrated with mobile phones, present a transformative 

opportunity to address these issues. This mixed-methods 

research assesses the impact, adoption, and challenges of 

mobile-connected healthcare sensors in Nigeria. Utilizing 

a comprehensive literature review, surveys (n=300), 

interviews (n=30), and detailed case studies, the study 

evaluates the technology's effect on healthcare delivery, 

patient outcomes, and cost-effectiveness. Findings 

indicate that while these sensors hold immense potential 

for remote monitoring and improved public health 

surveillance, their widespread adoption is hindered by low 

awareness (25% among patients), high costs (cited by 

80% of low-income respondents), infrastructural 

limitations, and regulatory concerns. The study concludes 

with actionable recommendations for policymakers, 

healthcare providers, and technology developers to 

overcome these barriers and harness the full potential of 

mHealth sensors for sustainable healthcare development 

in Nigeria. 

 
Keywords: mHealth, Advanced Sensors, Remote 

Monitoring, Healthcare Access, Nigeria, Non-

Communicable Diseases, Telemedicine. 

 

I. INTRODUCTION 

 

The global healthcare landscape is experiencing a 

paradigm shift driven by digital transformation. 

Mobile health (mHealth) technologies are at the 

forefront of this change, revolutionizing how 

healthcare services are delivered and accessed. The 

integration of advanced biomedical sensors with 

ubiquitous mobile phones has created a powerful 

platform for real-time health monitoring, chronic 

disease management, and remote patient care. 

In Nigeria, a country with a population exceeding 200 

million, the healthcare system is strained by a double 

burden of communicable and non-communicable 

diseases (NCDs), a critical shortage of healthcare 

professionals, and significant geographic and 

economic barriers to access. The World Health 

Organization (WHO) reports a rising prevalence of 

NCDs, which are now a leading cause of mortality. 

Traditional healthcare models are often inadequate to 

provide continuous, preventive, and personalized 

care, especially in rural and underserved 

communities. This context highlights the urgent need 

for technological innovation to supplement 

traditional care models (NCDC, 2022). 

 

Advanced sensors—capable of measuring vital signs 

like blood glucose, blood pressure, heart rate (ECG), 

and blood oxygen levels—connected to mobile 

phones can bridge this gap. They empower patients 

to take an active role in managing their health and 

enable healthcare providers to monitor patients 

remotely, making timely interventions possible. 

 

1.1 Research Objectives 

This study is designed to achieve the following 

specific objectives: 

1. To assess the current level of awareness and 

adoption of mobile-connected healthcare 

sensors among patients and healthcare 

providers in Nigeria. 

2. To evaluate the impact of these technologies 

on healthcare delivery efficiency, patient 

health outcomes, and overall healthcare 

costs. 

3. To identify the major technological, 

economic, infrastructural, and regulatory 

challenges hindering the widespread 

integration of mobile health sensors in 

Nigeria. 

4. To provide evidence-based 

recommendations to policymakers, 

healthcare institutions, and technology 

developers to foster adoption and maximize 

effectiveness. 

II. LITERATURE REVIEW 
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(Williams et al., 2020), carried out survey using 

questionnaire which were administered to Doctors, 

pharmacists, nurses, and medical laboratory 

technologist in the department of internal medicine. 

 

Their finding show 3 out of 10 respondent reported 

that they use their own funds to recharge hospital 

provided mobile phonesmeans. They conclude that 

the institution should provide recharge card for 

smooth running of activities of the laboratory. 

 

(Oluwamayowa et al., 2020) conducted a study using 

purpotive and snowball techniques. 19 participant 

were selected from South Africa and Nigeria which 

includes physicians, nurses, and hospital managers. 

Their findings indicated that mhealth ICT are suitable 

at point where healthcare professional consult with 

patients in the hospital clinics, remote 

communications. It was inferred that mhealth 

ICTscould be negatively disruptive, and some 

participants perceived the use of mobile devices 

while engaging with patients as unprofessional. 

 

(Bosede et al., 2024), carried out study on effect of 

digital health technologies on health status where 422 

participants were selected in various part of Nigeria. 

The result shows increase in percentage of 47.65% 

and 49.91% on good health status for body fitting 

mobile app and health tracker. There is another 

increase in percentage of 34.57 and 42.73 when smart 

watches and glucometer were used to monitor health 

status. They concluded that people should afford and 

use digital health technologies so as to have well 

informed health decision. 

 

(Owolabi et al., 2018), carried out study among 65 

Doctors and 135 Nurses  using a two-staged sampling 

in public secondary healthcare facilities in Lagos 

State. The result shows that 96.9% Doctors and 

87.4% Nurses were aware of the use of mobile phone 

in health care delivery. Majority of the Doctors uses 

patient monitoring and mobile telemedicine while 

Nurses uses treatment compliance and appointment 

reminder services. All the Doctors and 97% of the 

nurses had mobile phones and are willing to use more 

mhealth services if available in their hospital. 

The global application of advanced sensors in 

healthcare has expanded rapidly, finding use in 

diagnostics, fitness tracking, and managing chronic 

conditions. These sensors, when synced with 

smartphones and edicated applications, facilitate 

seamless flow of health data, enabling features like 

data logging, trend analysis, and automated alerts for 

abnormal lreadings, asnoteding lobal studies by 

Boulosetal. (2014). 

 

The Nigerian context makes mobile-connected 

sensor technology particularly relevant. The National 

Health Insurance Scheme(NHIS) has emphasized the 

role of digital innovations in improving health care 

access(NHIS,2020). Previous studies in Nigeria have 

highlighted the promise of these technologies: 

Oyeyemi &Wynn (2015)focused on m Health 

communication, while Okeke& Olayemi (2022) 

explored wearable sensors for chronic diseases. 

 

Challenges in theregion are well-documented; 

Chukwuma & Adepoju(2021) identified overarching 

barriers to adoption in Sub-Saharan Africa, including 

cost and in frastructure. Furthermore, 

Ekongetal.(2019) raised concerns regarding privacy 

and data security in Nigerianm Health applications. 

This research addresses the gap by providing a 

holistic analysis of the impact, specific barriers to 

scale, and strategies for effective implementation in 

Nigeria. 

 

III. METHODS 

 

A mixed-methods research design (surveys, 

interviews, and case studies) was employed to ensure 

a comprehensive and nuanced understanding of the 

research problem. 

 

3.1 Data Collection 

1. Surveys (Quantitative): Structured 

questionnaires were administered to a 

purposive sample of 300 participants 

(n=300), including healthcare providers and 

patients with chronic conditions in both 

urban and semi-urban settings across three 

geopolitical zones. 

2. Interviews (Qualitative): Semi-structured 

interviews were conducted with 30 key 

informants (n=30), including healthcare 

providers, patients, technology developers, 

and policymakers. The interviews focused 

on criteria related to policy gaps, 

infrastructural stability, and clinical 

workflow integration. 

3. Case Studies (Qualitative): In-depth 

analysis of three existing implementations 

(glucose monitors, mobile ECG sensors, and 



© NOV 2025 | IRE Journals | Volume 9 Issue 5 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I5-1712389 

IRE 1712389      ICONIC RESEARCH AND ENGINEERING JOURNALS          2632 

wearable fitness trackers) was carried out to 

extract practical lessons and challenges 

from real-world usage. 

 

3.2 Data Analysis 

Quantitative Analysis was performed using statistical 

software (SPSS) to generate descriptive and 

inferential statistics. Qualitative Analysis involved 

subjecting interview transcripts to thematic analysis 

to identify recurring themes, challenges, and 

opportunities, which were synthesized to provide 

context for the quantitative findings. 

 

3.3 Ethical Considerations 

Ethical approval was obtained from the Institutional 

Review Board of Hussaini Adamu Federal 

Polytechnic. Informed consent was secured from all 

participants, and data anonymity and confidentiality 

were maintained throughout the research. 

 

IV. RESULTS 

 

4.1 Awareness and Adoption Levels 

The study revealed a significant disparity in 

awareness and adoption between professional and 

patient groups, and between urban and rural settings. 

Overall Patient Awareness: Only about 25% of 

surveyed patients were familiar with mobile health 

sensors beyond basic fitness trackers. In contrast, 

healthcare providers showed significantly higher 

awareness (85%). 

 

Figure 1: Patient Awareness of Advanced mHealth Sensors (N=300) 

 
Fig 4.1: Patient Awareness of Advanced mHealth Sensors 

"Aware" : 25 

"Not Aware" : 75 

 

Demographic Disparity: The low overall patient 

awareness (25%) is largely a result of the disparity 

between urban and rural groups, highlighting a 

"digital health divide." As shown in Figure 2, Urban 

patients reported 65% awareness, while rural patients 

reported only 15% awareness. The 25% figure 

represents the aggregate mean awareness across the 

entire patient sample (n=300), which is heavily 

skewed by the lack of exposure in rural settings. 

Figure 2: Awareness of mHealth Sensors by Demographic Group 
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fig 4.2: "Awareness of mHealth Sensors by Demographic Group" 

    x-axis ["Urban Patients", "Rural Patients", "Healthcare Providers"] 

    y-axis "Awareness (%)" 0 --> 100 

    bar [65, 15, 85] 

 

4.2 Impact on Healthcare Delivery and Outcomes 

In cases where the technology was utilized, data 

showed a positive impact, supporting the study’s 

objectives: 

1. Improved Access and Efficiency: The 

technology significantly reduced the need for 

frequent, non-critical hospital visits, particularly 

for patients in remote locations, thereby freeing 

up clinical resources. 

2. Enhanced Patient Outcomes: Patients with 

diabetes and hypertension reported better 

management of their conditions due to 

continuous monitoring and timely feedback from 

doctors. The interviews confirmed this, with one 

patient stating, "Seeing my glucose levels in real-

time on my phone has helped me understand how 

my diet affects my health." 

3. Cost-Effectiveness: Early data suggested a 

potential for long-term cost savings by 

preventing complications and reducing hospital 

admissions, despite the high initial investment in 

the sensors. 

 

4.3 Identified Challenges and Barriers 

Respondents identified several critical barriers to 

adoption. The percentages cited in Figure 3 represent 

the proportion of surveyed respondents who cited the 

factor as a primary challenge to adoption. 

 

 

 

 

 

 

 

 

Figure 3: Major Barriers to mHealth Sensor Adoption in Nigeria 
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Fig 4.3: "Major Barriers to mHealth Sensor Adoption 

in Nigeria" 

x-axis "Percentage of Respondents Citing Barrier 

(%)" 

"Regulatory/Privacy Concerns": 50 

"Low Digital Literacy": 60 

"Infrastructural Deficits": 70 

"Affordability": 80 

 

Key barriers identified: 

● Affordability (80%): The high cost of 

acquiring advanced sensors was the most 

frequently cited barrier, particularly for low-

income respondents. 

● Infrastructural Deficits (70%): Unreliable 

electricity supply and poor national 

broadband/internet access inhibit 

continuous data transmission. Key 

informants consistently ranked this as the 

greatest technical hurdle. 

● Low Digital Literacy (60%): Lack of 

familiarity with the technology, especially 

among older populations, limits patient 

engagement. 

● Regulatory/Privacy Concerns (50%): The 

absence of a clear national framework for 

data privacy, security, and device 

certification creates uncertainty for 

developers and providers. 

 

4.4 Case Study Findings 

The in-depth analysis of the three case studies 

revealed that successful implementations required 

strong local partnerships that provided subsidized 

devices and ensured integrated user training. A 

common best practice observed was the provision of 

reliable, battery-backup charging stations at 

community health posts to overcome the 

infrastructural deficit (70%). Conversely, the primary 

challenge observed was a complete lack of patient 

follow-up or data loss due to inadequate patient 

digital literacy and device failure caused by 

inconsistent power supply. 

 

V. DISCUSSION AND RECOMMENDATIONS 

 

The findings confirm the transformative potential of 

mobile-connected health sensors for Nigeria, 

aligning with global trends identified by the WHO 

(2021). The technology offers a solution for 

decentralized and patient-centric care, demonstrating 

tangible benefits in access, outcomes, and potential 

cost savings. 

 

However, the chasm between potential and reality is 

wide. The challenges of cost and infrastructure echo 

the findings of Chukwuma & Adepoju (2021), 

underscoring that success is deeply intertwined with 

economic and infrastructural factors. The significant 

role of the affordability barrier (80%) highlights the 

risk of creating a digital health divide—where only 

the affluent and urban populations benefit. 

Addressing privacy concerns (Ekong et al., 2019) is 

crucial to building the trust essential for widespread 

system adoption. 

 

 

5.1 Recommendations 
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Based on the findings, the following multi-stakeholder recommendations are proposed: 

Stakeholder Group Actionable Recommendations 

Government and Policymakers 1. Develop and implement a clear national regulatory framework for 

mHealth data security and device certification.  

2. Incorporate subsidized mHealth sensors into the National Health 

Insurance Scheme (NHIS) benefits package for patients with chronic 

conditions.  

3. Accelerate public investment in national broadband internet 

infrastructure and stable electricity supply. 

Healthcare Providers and Institutions 1. Conduct training and awareness campaigns for medical personnel 

on the benefits and clinical use of mHealth technologies.  

2. Proactively integrate sensor data into electronic medical records and 

clinical decision-making processes. 

Technology Developers and 

Entrepreneurs 

1. Develop and market low-cost, ruggedized sensors designed for the 

Nigerian environment (e.g., with solar charging and offline 

functionality).  

2. Design user-friendly interfaces with low literacy and multilingual 

options. 

 

VI. CONCLUSION 

 

Advanced sensors connected to mobile phones 

represent a pivotal innovation with the capacity to 

significantly accelerate healthcare development in 

Nigeria. They offer a practical solution to the 

pressing problems of limited access, rising NCDs, 

and high healthcare costs. This research has 

demonstrated their potential to improve patient 

outcomes and streamline healthcare delivery. 

Realizing this potential requires a concerted, multi-

stakeholder effort to overcome the barriers of 

affordability, infrastructure, and regulation. By 

strategically implementing the recommendations 

outlined, Nigeria can harness the power of digital 

health to build a more resilient, accessible, and 

efficient healthcare system for all its citizens. 

 

VII. LIMITATIONS OF THE STUDY 

 

While this study provides valuable insights, certain 

limitations should be acknowledged. The sample, 

though diverse, was purposive and may not be fully 

representative of the entire Nigerian population. The 

cross-sectional nature of the data provides only a 

snapshot in time. Furthermore, the study's focus on 

specific regions and chronic conditions means the 

findings may not be universally generalizable. Future 

research should aim for larger, randomized samples 

and long-term longitudinal studies to assess the 

technology's full impact. 
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