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Abstract 
The increasing integration of Artificial Intelligence 

(AI) in healthcare systems has introduced new 

opportunities for improving healthcare access, triage 

efficiency, and patient-centred service delivery. This 

study evaluated the usability, accuracy, and user 

acceptance of an AI-powered digital health advisory 

system integrated with location-based hospital 

referral functionality in selected states in Nigeria. A 

quantitative evaluation design was adopted using 

structured questionnaires administered to system 

users. Usability was assessed using ease of 

navigation, interface clarity, and system 

responsiveness, while accuracy was evaluated based 

on the correctness of symptom-based predictions 

and referral recommendations. User acceptance was 

assessed using perceived usefulness, trust, and 

intention to use. Findings revealed high levels of 

usability, with users reporting ease of interaction 

and clarity of system outputs. The system 

demonstrated 79% satisfactory accuracy in 

preliminary symptom assessment and referral 

suggestions. User acceptance was also high with 

mean score of over 4.5, influenced by perceived 

usefulness,which had a mean score of over 4.3, and 

trust in system outputs.The study concludes that AI-

powered digital health advisory systems have strong 

potential to improve healthcare delivery in Nigeria; 

however, continuous refinement and infrastructure 

support are necessary for scalability and 

sustainability. 

Keywords: Artificial Intelligence, Usability, 

Accuracy, User Acceptance, Digital Health, Nigeria, 
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I. Introduction 
Artificial Intelligence (AI) has become a 

transformative force in global healthcare, 

particularly in improving clinical decision-making, 

patient triage, and health system efficiency. AI-

enabled digital health systems are increasingly being 

deployed to support early diagnosis and improve 

access to healthcare services, especially in resource-

limited settings (Okwukwu et al., 2025). 

In Nigeria, healthcare delivery is 

challenged by overcrowded hospitals, delayed care-

seeking, inadequate health infrastructure, and 

uneven distribution of healthcare professionals. 

These challenges often result in late presentation of 

diseases and poor health outcomes. Studies have 

shown that digital health systems can improve 

service delivery efficiency and reduce workflow 

burden in healthcare facilities (Onyeabor et al., 

2025). 

However, the success of AI-powered health 

systems depends not only on technical performance 

but also on usability, accuracy, and user acceptance. 

Usability ensures that users can interact effectively 

with the system, while accuracy determines the 

reliability of AI-generated outputs. User acceptance, 

on the other hand, reflects the willingness of 

individuals to adopt and continue using the system 

(Onyeabor et al., 2025). 

Despite growing interest in AI in healthcare, limited 

evidence exists on the evaluation of AI-based digital 

health advisory systems in Nigeria, particularly 

those integrating symptom assessment with 

geolocation-based referral systems. This study, 

therefore, evaluates the usability, accuracy, and user 

acceptance of an AI-powered digital health advisory 

system and location-based hospital referral in Delta, 

Rivers, and Bayelsa States, Nigeria 

 

II. Materials and Methods 
This study adopted a cross-sectional 

research design to assess system usability, accuracy, 

and user acceptance. It enabled the collection of 

diverse, real-time data from multiple users, ensuring 

the system is contextually relevant and user-centred, 

while supporting accurate location-based hospital 

referral. A sample size of 383 participants was 

determined using Cochran’s Formula (1977), and 

they were recruited using a multistage sampling 

technique.The refined prototype was deployed to the 

participants across three states. Data were collected 

through three channels: (1) user interaction logs 

capturing symptom inputs, vitals, AI outputs, and 

referral accuracy; (2) structured questionnaires 
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assessing usability, usefulness, and acceptance; and 

(3) semi-structured expert feedback from healthcare 

and IT professionals on clinical safety and referral 

feasibility. Face and content validity wereensured, 

and reliability testing was established using a test-

retest method. The instrument was administered to a 

pilot group of 20 adults at two different intervals. 

The data from these two sessions were statistically 

analysed using Cronbach’s Alpha. The reliability 

coefficient was determined to be 0.78. Strict data 

protocols were maintained to ensure privacy and 

integrity. All interactions were securely encrypted, 

and informed consent was obtained before data 

collection, ensuring ethical compliance and reliable 

data for the study. Data were entered and analysed 

using IBM SPSS Statistics version 27, and 

descriptive statistics, including Frequency counts, 

percentages, mean, and standard deviation, were 

used to summarise data. For system-generated 

performance metrics, such as accuracy, response 

time, and referral correctness, secondary analysis 

was performed using Python-based data 

visualization libraries (Matplotlib/Seaborn) to track 

trends in the machine learning model's performance. 

 

III. Results 
This study evaluated the effectiveness, 

usability, accuracy, technical performance, and 

adoption potential of an Artificial Intelligence (AI)-

powered digital health advisory system for 

preliminary health self-assessment and location-

based hospital referrals. The discussion integrates 

the study findings with existing literature, 

particularly within the Nigerian healthcare and 

digital health context. 

 

Table 3.1: Demographic Characteristics of Respondents (n = 384) 

Variable Sub-Variable Frequency (n) Percentage (%) 

Age Group 18–29  170 44 

30-44 128 33 

45-59 58 15 

60 and above 28 7 

Gender Male  162 42 

Female 222 58 

Education Primary  22 6 

Secondary 80 21 

Tertiary 210 55 

Postgraduate 72 19 

Occupation Student 190 49 

Civil Servant 57 15 

Healthcare 

Professional/Administrator 

42 11 

IT Professional 30 8 

Self-employed 65 17 

State of 

Residence 

Delta  128 33 

Rivers  128 33 

Bayelsa 128 33 

Local 

Government 

Area 

Oshimili South      40 31 

Okpe 51 40 

Warri South 37 29 

Obio/Akpor  85 66 

Ahoada west 17 13 

Oyigbo 26 20 

Sagbama  27 21 

Yenagoa 83 65 

Ogbia 18 14 

Residential 

Area 

Urban  168 44 

Rural 216 56 
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Table 3.2: Digital Health Literacy of Respondents (n=384) 

S/N Items SD 

 n (%) 

D 

n (%) 

Neu 

n (%) 

A 

n (%) 

SA 

n (%) 

Mean ±SD   

1 I have a smartphone, 

tablet, or computer 

that has an internet 

connection 

0(0) 3(1) 20(5) 137(36) 224(58) 4.48 ± 0.61 

2 I am comfortable using 

a smartphone, tablet or 

computer for daily 

tasks. 

0(0) 10(3) 50(13) 84(22) 240(62) 4.43 ± 0.75 

3 I have used a digital 

health app or website 

before now. (e.g., 

telemedicine apps, 

symptom checkers) 

150(39) 213(55) 5(1) 10(3) 6(2) 1.74 ± 0.81 

 I trust the health 

information provided 

by online digital tools. 

20(5) 60(16) 150(39) 134(35) 20(5) 3.19 ± 0.97 

 I am confident in my 

ability to navigate an 

app to find health 

information. 

2(1) 50(13) 120(31) 134(35) 78(20) 3.61 ± 0.97 

 

Table 3.3: Usability of the system(n=384) 

S/N Items SD 

 n (%) 

D 

n (%) 

Neu 

n (%) 

A 

n (%) 

SA 

n (%) 

Mean ±SD   

1 The interface was 

easy to navigate 

without needing 

external help. 

2(1) 5(1) 20(5) 100(26) 257(67) 4.57 ± 0.71 

2 I could perform tasks 

on the system 

without difficulty. 

1(0) 3(1) 20(5) 160(42) 200(52) 4.45 ± 0.66 

 

Table 3.4: Perceived Accuracy (n=384) 

S/N Items SD 

 n (%) 

D 

n (%) 

Neu 

n (%) 

A 

n (%) 

SA 

n (%) 

Mean ±SD   

1 The recommendations 

given by the system 

were accurate and 

reliable 

0(0) 80(21) 0(0) 180(47) 124(32) 4.11 ± 0.72 

2 I believe the referral to 

the nearest government 

hospital provided was 

accurate. 

0(0) 0(0) 20(5) 110(29) 254(66) 4.61 ± 0.57 

3 When I input my vital 

values in the vital tab, 

it gave me accurate 

advice according to 

severity 

0(0) 1(0) 3(1) 180(47) 200(52) 4.50 ± 0.54 

4 The audio (text-to-

speech) advice was 

helpful and clear. 

0(0) 0(0) 10(3) 180(47) 194(51) 4.48 ± 0.55 
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Table 3.5: Technical Performance of the System(n=384) 

S/N Items SD 

 n (%) 

D 

n (%) 

Neu 

n (%) 

A 

n (%) 

SA 

n (%) 

Mean ±SD   

1 The system 

correctly 

interpreted the 

symptoms I 

entered 

5(1) 9(2) 25(7) 265(69) 80(21) 4.07 ± 0.70 

2 The system 

responded 

quickly to my 

inputs. 

0(0) 1(0) 2(1) 151(39) 230(60) 4.58 ± 0.53 

3 The referral 

suggestions 

matched my 

actual healthcare 

needs. 

0(0.00) 3(1) 1(0) 70(18) 310(81) 4.78 ± 0.51 

4 The system 

worked 

consistently 

without errors. 

0(0) 3(1) 12(3) 78(20) 291(76) 4.71 ± 0.55 

5 I trust the system 

to provide 

accurate health 

guidance in the 

future. 

0(0) 0(0) 3(1) 17(4) 364(95) 4.94 ± 0.24 

 

Table 3.6: Perceived usefulness (n=384) 

S/N Items SD 

 n (%) 

D 

n (%) 

Neu 

n (%) 

A 

n (%) 

SA 

n (%) 

Mean ±SD   

1 The system helps 

me make 

informed 

decisions about 

my health 

1(0) 2(1) 20(5) 211(54) 150(39) 4.32 ± 0.66 

2 The system 

provides accurate 

guidance for my 

health concerns 

0(0) 1(0) 8(2) 160(42) 215(55) 4.53 ± 0.59 

 

Table 3.7: Ease of use (n=384) 

S/N Items SD 

 n (%) 

D 

n (%) 

Neu 

n (%) 

A 

n (%) 

SA 

n (%) 

Mean ±SD   

1 I found it easy to 

input my 

symptoms into 

the system 

0(0) 2(1) 2(1) 160(42) 220(57) 4.53 ± 0.56 

2 I could 

understand the 

health advice 

provided by the 

system. 

0(0) 3(1) 10(3) 160(42) 211(54) 4.48 ± 0.62 
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Table 3.8: User satisfaction (n=384) 

S/N Items SD 

 n (%) 

D 

n (%) 

Neu 

n (%) 

A 

n (%) 

SA 

n (%) 

Mean ±SD   

1 I am satisfied 

with the overall 

experience of 

using the system 

0(0) 1(0.3) 2(1) 190(49) 191(50) 4.49 ± 0.54 

2 The system 

meets my health 

information 

needs 

0(0) 1(0.3) 4(1) 280(73) 99(26) 4.32 ± 0.50 

 

Table 3.9: User acceptance/adoption (n=384) 

S/N Items SD 

 n (%) 

D 

n (%) 

Neu 

n (%) 

A 

n (%) 

SA 

n (%) 

Mean ±SD   

1 I am willing to 

use this system 

regularly. 

0(0) 0(0) 4(1) 181(47) 199(52) 4.51 ± 0.55 

2 I would 

recommend the 

system to others. 

0(0) 0(0) 2(1) 79(21) 303(79) 4.51 ± 0.55 

 

Table 3.10: Responses to challenges for integrating this tool into existing public health infrastructure as a 

Healthcare professional/administrator (n=7) 

Variable Frequency (n) Percentage (%) 

Fluctuating internet connectivity 4 10 

Unstable power supply 26 62 

Unavailability of computers and tablets   1 2 

Incomplete or inaccurate health records due to workload 2 5 

Manual record-keeping is still prevalent in many settings  1 2 

Low digital literacy among healthcare workers  3 7 

Scepticism from healthcare workers about AI accuracy  2 5 

Patient concerns about data privacy and confidentiality  1 2 

Fear of depersonalization of care  1 2 

Cost of maintenance, updates, and cybersecurity  1 2 

 

Table 3.11: Responses on Network-Dependent Performance as an IT professional (n=30) 

S/N Items Excellent Good Poor Unstable 

1 3G 25(83) 5(17) 0(0) 0(0) 

2 4G 27(90) 3(10) 0(0) 0(0) 

3 5G 29(97) 1(3) 0(0) 0(0) 

 

1. Sociodemographic Characteristics and 

Implications for Digital Health 

Adoption: The study revealed that in Table 

3.1, most respondents were within the age 

group of 18–29 years (44%), followed by 

30–44 years (33%), indicating a 

predominantly youthful population. This 

aligns with Nigeria’s demographic 

structure, which is largely youth-

dominated. Younger individuals are 

generally more receptive to digital 

innovations and more likely to engage with 

AI-powered systems. Studies in Nigeria 

have consistently shown that younger 

populations demonstrate higher acceptance 

of digital health technologies due to 

increased exposure to mobile devices and 

internet services (Adenuga et al., 2025).The 

higher proportion of females (58%) 

compared to males (42%) suggests 

increased female participation in health-

related studies and possibly greater health-

seeking behaviour among women. This 

finding is consistent with previous research 
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indicating that women are more likely to 

utilize healthcare services and digital health 

platforms (Oke & Sibomana, 

2025).Educational attainment was high 

among respondents, with 55% having a 

tertiary education and 19% postgraduate 

education. This high level of education 

likely contributed to the positive perception 

of the system. Education is a known 

determinant of digital literacy and 

technology adoption, as individuals with 

higher education levels are more capable of 

understanding and utilizing digital tools 

effectively (Maha et al., 2024). 

2. Digital Health Literacy and Readiness: 

The findings in Table 3.2indicated that 

most respondents had access to internet-

enabled devices and were comfortable 

using them, as reflected in high mean 

scores (4.48 ± 0.61; 4.43 ± 0.75). This 

supports the growing penetration of 

smartphones and internet services in 

Nigeria. However, despite high general 

digital literacy, the study found low prior 

use of digital health applications (mean = 

1.74 ± 0.81). This gap between general 

digital competence and digital health usage 

has been reported in Nigerian studies. Oke 

and Sibomana (2025) noted that while 

awareness of digital technologies is 

increasing, actual adoption of digital health 

tools remains limited due to factors such as 

lack of awareness, trust issues, and 

infrastructural challenges. Similarly, 

Egwudo et al. (2025) highlighted that 

digital health technologies in Nigeria are 

still underutilized despite their availability, 

largely due to systemic barriers. Moderate 

trust in online health information (mean = 

3.19 ± 0.97) further reflects the cautious 

attitude of users. Diviani et al. (2015) 

emphasized that trust is a critical factor in 

digital health adoption, especially in 

environments where misinformation is 

prevalent. In Nigeria, scepticism towards 

digital health tools has also been linked to 

concerns about accuracy, privacy, and lack 

of regulation (Olawade et al., 2025). 

3. Usability of the system: The usability 

findings showed in Table 3.3 that most 

respondents found the system easy to 

navigate and use, with mean scores above 

4.4. This indicates that the system meets 

usability standards and is accessible to 

users with varying levels of technical 

expertise. The importance of usability in 

digital health systems cannot be overstated. 

According to Davis (1989), perceived ease 

of use significantly influences technology 

acceptance. In the Nigerian context, studies 

have shown that user-friendly interfaces are 

essential for successful adoption, 

particularly in settings with varying levels 

of digital literacy (Adenuga et al., 2025). 

The high usability scores in this study 

suggest that the system design effectively 

minimizes complexity and enhances user 

interaction. This is particularly important 

for AI-based systems, where user trust and 

engagement are closely linked to ease of 

use. 

4. Perceived Accuracy and Clinical 

Reliability: Perceived accuracy is a critical 

determinant of trust and adoption in AI-

based health systems. The findings showed 

in Table 3.4that most respondents rated the 

system highly for accuracy. 79%, 95%, 

99%, and 98% respondents agreed that the 

system provided accurate 

recommendations, correctly interpreted 

symptoms, offered correct vitals value 

interpretation, offered appropriate referral 

suggestions, and provided clear audio 

advice, respectively. These findings are 

consistent with global studies on AI in 

healthcare, which indicate that AI systems 

can achieve high levels of diagnostic 

accuracy when properly designed and 

trained (Jiang et al., 2017). In Nigeria, 

Olawade et al. (2025) reported that 

healthcare professionals recognize the 

potential of AI systems to improve 

diagnostic accuracy and clinical decision-

making, although concerns about validation 

remain. The high level of perceived 

accuracy in this study suggests that the 

system has the potential to support 

healthcare delivery, particularly in settings 

with limited access to healthcare 

professionals. 

5. Technical Performance and System 

Efficiency: The technical performance of 

the system was rated highly in Table 3.5, 

with mean scores ranging from 4.07 to 

4.94. Respondents reported that the system 

responded quickly, handled data efficiently, 

and functioned consistently without errors. 

These findings highlight the robustness of 

the system architecture and its suitability 

for real-time applications. System 

performance is a key factor influencing 

user satisfaction and continued use 
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(International Standard Organization (ISO), 

2018). In Nigeria, where digital 

infrastructure can be inconsistent, system 

efficiency becomes even more critical. The 

study also found that in Table 3.11, the 

system performed well across different 

network conditions (3G, 4G, and 5G), with 

increasing performance ratings as network 

strength improved. This demonstrates the 

system’s adaptability to varying 

connectivity environments.However, major 

challenges such as unstable power supply 

(62%), fluctuating internet connectivity 

(10%), and low digital literacy among 

healthcare workers were identified in Table 

3.10. These findings align with Nigerian 

studies that consistently identify 

infrastructure as a major barrier to digital 

health adoption (Egwudo et al., 2025; 

Okeke et al., 2025). 

6. Perceived Usefulness, Ease of Use, and 

User Satisfaction: In Table 3.6, the system 

was perceived as highly useful, with mean 

scores above 4.3. Respondents agreed that 

the system helps them make informed 

health decisions and provides accurate 

guidance.Ease of use in Table 3.7 was also 

rated highly, with mean score above 4.4, 

indicating that users could easily input 

symptoms and understand the system’s 

advice. These findings support the 

Technology Acceptance Model (TAM), 

which emphasizes perceived usefulness and 

ease of use as key determinants of adoption 

(Davis, 1989).User satisfaction levels were 

extremely high in Table 3.8, with mean 

scores above 4.3. Nearly all respondents 

expressed satisfaction with the system and 

indicated that it met their health 

information needs. This suggests that the 

system effectively addressed user 

expectations and provided value. 

7. User Acceptance and Adoption: The 

study found very high levels of user 

acceptance in Table 3.9, with 99% 

respondentswith a mean score over 4.5 

willing to use the system regularly and 

recommend it to others. This indicates a 

strong behavioural intention to adopt the 

system.The findings align with the Unified 

Theory of Acceptance and Use of 

Technology (UTAUT), which identifies 

performance expectancy, effort expectancy, 

and social influence as key drivers of 

adoption (Venkatesh et al., 2012). Nigerian 

studies have also confirmed that these 

factors significantly influence technology 

adoption (Adenuga et al., 2025). 

 

3.1 Secondary Analysis (System Generated Performance Evaluation of the AI-Powered Digital Health 

Advisory System) 

Table 3.12: Aggregated System Telemetry and Performance Benchmarks 

Metric Category 

 

Performance Indicator Avg Value Benchmark Status 

Computational Mean System Latency 

(Response time) 

225.7ms <500ms Pass  

Quantitative Predictive Accuracy 82.0% > 50% pass 

Quantitative  Referral Success 89.2% > 50 % pass 

 

 
Figure 3.1: The system-wide performance graph, latency(ms) against the cumulative Diagnosis sequence of 

all users 
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The system demonstrated strong 

operational performanceover 110 cumulative user 

diagnosis sequences gotten from the global system-

generated telemetric reading, achieving a mean 

latency of 225.7ms, which is well below the <500ms 

benchmark for real-time diagnostic interactivity. 

Also maintained an accuracy and stability rate of 

82.0%, confirming the effectiveness of the hybrid 

spaCy–TF-IDF–LogisticRegression (NLP/ML) 

pipeline for rapid preliminary health assessment. 

Additionally, the geolocation module achieved an 

89.2% referral success rate within a 40 km radius, 

highlighting its capability to connect users to nearby 

healthcare facilities efficiently. 

Most diagnostic processes were completed 

within 150–350ms Figure 3.1, indicating stable 

system performance, although occasional spikes 

above 600ms were observed due to complex NLP 

processing. These findings align with existing 

studies in Nigeria, which emphasize the importance 

of fast, reliable, and accessible digital health 

systems. For instance, Ayodele and Emmaogboji 

(2024) highlighted that location-based healthcare 

systems significantly improve access and reduce 

delays in care delivery. Similarly, Sani et al. (2024) 

noted that system responsiveness and usability are 

critical factors influencing user adoption of digital 

health tools in resource-constrained settings. 

Furthermore, Olawade et al. (2025) emphasized that 

achieving a balance between accuracy and speed is 

essential for AI-driven health solutions to be 

effective in Nigeria’s healthcare environment. The 

high referral success rate observed in this study also 

supports findings by Ubalaeze et al. (2024), who 

identified geospatial integration as a key enabler for 

improving healthcare accessibility in underserved 

areas. 

 

IV. Conclusion and Recommendation 
This study confirms that the AI-powered 

digital health advisory system for preliminary self-

assessment and location-based hospital referral is an 

effective, reliable, and socially acceptable solution 

to healthcare access challenges in Nigeria, 

particularly within resource-constrained settings. 

The system demonstrated high usability, strong 

diagnostic accuracy, and efficient technical 

performance, indicating that AI-driven tools can be 

successfully adapted to the country’s socio-technical 

environment. High user satisfaction and willingness 

to adopt the system further emphasize the growing 

demand for accessible digital health solutions. 

However, the study also identified critical 

barriers to large-scale implementation, including 

unstable power supply, poor internet connectivity, 

low digital literacy among healthcare workers, 

skepticism about AI accuracy, and concerns 

regarding data privacy. These challenges highlight 

the need for supportive infrastructure, policy 

frameworks, and users’ trust to ensure sustainable 

integration into the healthcare system. 

To address these limitations and enhance 

the system’s impact, it is recommended that the 

government invest in reliable electricity and 

improved internet connectivity, particularly in rural 

and riverine areas. Capacity-building initiatives 

should be implemented to improve digital skills 

among both healthcare providers and users, while 

targeted awareness campaigns are necessary to build 

trust and educate the public on the benefits, safety, 

and accuracy of AI-based health systems. 

Additionally, the system should be further refined to 

support low-bandwidth and offline functionality, 

ensuring accessibility in underserved regions. 

Finally, integration with primary healthcare centers 

and state health databases is essential to promote 

coordinated care, improve referral efficiency, and 

strengthen the overall healthcare delivery system. 
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