
European Journal of Biology and Medical Science Research, 13 (3), 11-24, 2025 

                                                        Print ISSN: ISSN 2053-406X,  

                                                                  Online ISSN: ISSN 2053-4078 

                                                      Website: https://www.eajournals.org/  

                         Publication of the European Centre for Research Training and Development -UK 

11 
 

Telemedcine - Based Disease Diagnosis: The 

Role of Medical Informatics in Enhancing 

Accuracy and Efficiency 
 

Ibrahim Adamu1, Gideon I. Ndubuka2, J.C Obichere3 
1Department of Biomedical Engineering, Federal University of Technology Owerri, Nigeria.  
2Department of Biomedical Engineering, Federal University of Technology Owerri, Nigeria.  

3Department of Mechatronics Engineering, Federal University of Technology Owerri, Nigeria.  

Correspondence: mribrahimadams055@gmail.com; Tel.: +2348065432034 

 
doi: https://doi.org/10.37745/ejbmsr.2013/vol13n31124                                          Published June 25, 2025 

 
Citation: Adamu I, Ndubuka GI., Obichere JC (2025) Telemedcine - Based Disease Diagnosis: The Role of Medical 

Informatics in Enhancing Accuracy and Efficiency, European Journal of Biology and Medical Science Research, 13 

(3), 11-24 

 

Abstract: Telemedicine has helped in increasing healthcare accessibility, especially in distant 

areas but most platforms do not have high-end diagnostic and data-management options. This 

paper suggests a telemedicine diagnostic system, which incorporates medical informatics to 

improve the precision of diagnosis and management of patient records. The surveys and interviews 

with medical workers and patients conducted as a part of a mixed-approach study were used to 

guide the creation of a model that would assist with patient registration, symptom-tracking, 

diagnostic-testing, and result-interpretation. The results suggest that medical informatics is 

needed to enhance telemedicine since it helps to cut diagnostic errors and provide timely 

interventions. The research work reaches the conclusion that informatics tools can transform care 

delivered in an underserved setting when incorporated into telemedicine. Long-term outcomes 

need to be evaluated, and the future studies should focus on the expanded use of informatics in 

digital healthcare. 

 

Keywords: telemedicine, medical informatics, disease diagnosis, remote healthcare, the accuracy 

of diagnosis. 

 

 

INTRODUCTION 

 

The speedy progress of ICT has greatly changed many sectors, especially healthcare. Because of 

its valuable role in breaking down barriers for healthcare in remote or underserved regions, 

telemedicine has become an important part of healthcare. With telemedicine, it is easier to get 

medical attention, medical expenses are cut down, quick action can be taken in emergencies, and 
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chronic diseases get better management. During the COVID-19 pandemic, it was particularly 

recognized as a key way to provide healthcare and not increase the chances of spreading the virus 

(Ma et al., 2022; Abid et al., 2021). Although remote medicine has many benefits, disruptions 

occur in relation to how accurately diagnoses are made. Medical clinics or healthcare offices 

usually have many ways to diagnose, a complete patient history, and do exams, something that is 

often missing in virtual settings. Problems such as poor diagnostic tools, scattered information, 

and relying on patients’ descriptions can sometimes lead to problems in making a correct diagnosis 

through remote management. 

 

To address this issue, more effort is currently going into merging medical informatics with 

telemedicine systems. Because it is situated where information science, computer science, and 

healthcare meet, medical informatics adds value through artificial intelligence (AI), machine 

learning (ML), and natural language processing (NLP) to support the best use of medical data. 

Thanks to these features, doctors are able to understand more data, find needed facts from 

unstructured notes, and heal patients based on research studies. Having medical informatics 

support telemedicine lets healthcare providers make quick decisions, perform better diagnosis, and 

provide high-quality care to patients over a longer period.People are working on evaluating AI-

assisted diagnosis in online healthcare, improving how information can be shared among 

healthcare solutions, and assessing the way users respond to such technologies. As an example, 

Choi et al. (2020) and Gupta and Das (2019) point out that using machine learning and NLP boosts 

the success of online consultation for both diagnosis and patient care.Moreover, linking various 

systems with agreed exchange methods can improve how chronic patients are managed by 

combining caregivers’ actions. Majid et al. (2022) underline that implementing a technology turns 

out successful only if issues with regulation, infrastructure, and data privacy are handled carefully 

because they are not the same everywhere (Chunara et al., 2021). 

 

This paper provides an informatics-based structure that could boost the diagnosis process within 

telemedicine. Introducing patient records, diverse diagnostic tools, and data collection into 

telehealth systems is this study’s goal, which should advance remote healthcare in both theory and 

practice. The main aim is to ensure top-quality, available, and efficient healthcare for people in 

underserved places.With the factors mentioned above, this research looks into how combining 

telemedicine and medical informatics can solve challenges of remote diagnosis, make clinical 

choices better through data, and adjust healthcare services in a digital era. 

 

LITERATURE REVIEW 

 

Telemedicine is undergoing changes because of medical informatics. So, people receiving care at 

a distance can rely on more precise results and better efficiency. This review mainly aims to explore 

the advances, issues, and background theories of telemedicine and medical informatics, stating 

how they positively impact disease diagnosis and the availability of healthcare. Modern technology 

allows digital health tools to better overcome important healthcare issues such as lack of access, 
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unconnected information, and difficulties in diagnosing diseases found mostly in less reached 

areas.Over the past two decades, people have come to accept telemedicine as a way to access 

clinical services through technology-based communication. At first, telemedicine started with 

doctors using telecommunication for fast consultations in the middle of the 20th century, and now 

it is used for many aspects of diagnostics, treatment, and follow-up care. Both Bashshur et al. 

(2019) and Kichloo et al. (2020) noticed that because of the COVID-19 pandemic, telehealth was 

introduced faster and wider in different areas of healthcare, such as managing chronic diseases, 

mental healthcare, and monitoring patients following surgery. Because the global telemedicine 

market is expected to keep expanding quickly, its contributions to prompt and fair healthcare 

cannot be ignored. 

 

Telemedicine has improved a lot, but nevertheless still deals with several problems that prevent its 

complete usage in clinical settings. A lot of traditional services depend mostly on video sessions, 

not using tests, and this may lead to less favorable outcomes. Some challenges are incorrect 

diagnoses, scattered electronic health records, and problems with software systems working 

together. Choi et al. (2020) argue and Jones & Thompson (2019) claim that these problems in the 

health technology often disrupt treatment provided and reduce a clinician’s ability to deduce 

necessary actions. Also, problems related to the law and regulations come up, such as licenses, 

reimbursement, and privacy of data, which are different in various areas and hinder mass 

implementation. Medical informatics is essential when handling these problems. Through medical 

informatics, healthcare professionals can use computers and information science to handle data 

well, make good decisions, and bring about better health for patients. Because of EHRs, CDSS, 

and health information exchanges, healthcare can be provided more coordinately. Also, the use of 

AI and machine learning helps doctors improve how they spot patterns, forecast outcomes, and 

keep an eye on patients from afar. These technologies help find conditions by interpreting pictures 

and data, which has made telemedicine platforms able to diagnose more cases. 

 

Many established models form the theoretical support for the adoption of telemedicine. TAM 

suggests that how easy and helpful someone believes a system to be are most important in deciding 

whether to accept telemedicine, and this explains the differences in how telemedicine is adopted 

by people around the world (Davis, 1989). UTAUT, as compared to TAM, also considers social 

forces and important factors within the environment (Venkatesh et al., 2003). Also, Rogers’ 

Diffusion of Innovations theory explains the process of how new technologies like telemedicine 

are adopted by people from the first adopters to the last ones. All these models point out that the 

success of an implementation can depend on both technical factors and the situation in the 

organization and its environment. Michelle using these frameworks also relies on models, such as 

DeLone and McLean’s model and the Health Informatics Framework, to carry out medical 

informatics successfully. system, information, and service quality are mainly, according to them, 

what determines how effectively health information systems function. It is pointed out by Socio-

Technical Systems and Complex Adaptive Systems that actions of each person, the workplace 

environment, and different technologies are essential for improving health. Therefore, 
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telemedicine and informatics should be viewed in light of all technical, human, and environmental 

factors that we need to consider for their success. 

 

Ethical and legal sides are essential aspects of this topic. As AI becomes a part telemedicine, people 

question matters of algorithmic bias, openness, and accountability. Char et al. (2018) and Jobin et 

al. (2019) stress that understandable AI is necessary for faith and justice in making clinical 

decisions. Especially, patient privacy and data security, which are controlled by policies such as 

HIPAA and GDPR, play a key role in maintaining patient confidence and following the laws. It is 

important to use technology for telemedicine and also to examine how digital technology changes 

the relationship between patients and doctors. To wrap up, using telemedicine and medical 

informatics can solve a lot of the difficulties in today’s healthcare system. Though telemedicine 

helps more patients get care, medical informatics boosts its diagnostic tools and helps organize 

and read data needed for better patient care. At the same time, successful integration needs to deal 

with technical obstacles, win users’ trust, meet regulations, and handle any ethical issues. Now that 

the results support the effectiveness of these tools, future steps should be taken to make sure their 

design, use, and integration lead to equal and effective healthcare for everyone. 

 

MATERIALS AND METHODS 
 

This study made use of many clinical and laboratory diagnostic methods, instruments, programs, 

and data tools needed to build and assess a telemedicine-connected platform using medical 

informatics. Some of the diagnostics used in clinical settings are stethoscopes, 

sphygmomanometers, pulse oximeters, and thermometers. In the simulation, it was common to use 

sophisticated devices like electrocardiographs, ultrasound machines, X-ray systems, and patient 

monitors to make the training close to real life. Some of the laboratory tools were analyzers for 

chemistry, immunology, and blood (hematology), plus kits and automation tools to handle many 

different tests and data. These studies made it possible to confirm that telemedicine diagnostics are 

correct and dependable. Supporting data integration required developing a relational database 

having a table for every type of data like patients, healthcare providers, consultations, diagnostics, 

laboratory results, and appointments. Accessing and taking care of patient records became much 

simpler after the development of this database for telemedicine. PHPRunner and JavaScript were 

chosen to develop the functionality of the system, and MySQL was in charge of database 

management. SPSS was used to do the statistical analysis, and encryption was included to 

guarantee privacy of the data. For the application, there were servers, and on the user side there 

were devices for access. To perform the simulation, data sets without personal information were 

used, while people in healthcare as well as patients and IT experts were surveyed using defined 

questionnaires and interview formats. 

 

The participants of the study were healthcare professionals who were ready to donate the 

information that could be used in the development of a telemedicine platform and patients aged 18 

years and older who agreed to participate in the study and were interested in trying telemedicine 
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services. Exclusion criteria were persons under the age of 18 years and persons unwilling to sign 

an informed consent form and participants (healthcare providers and patients) who refused to give 

information relevant to the development of telemedicine. The quantitative part aimed at sampling 

100 healthcare professionals and 100 patients, which were selected through power analysis to 

establish statistical significance. During the qualitative phase, we employed purposive sampling 

whereby we selected 10 health care professionals and 10 patients to take part in the in-depth 

interviews in order to offer diverse opinions. Ethics were strictly observed and all research subjects 

gave an informed consent since they were adequately informed about the purpose of the study and 

the procedures that would be carried out on them. Data confidentiality and anonymity of 

participants were ensured with the help of secure data treatment, and the principles of non-

maleficence and voluntary participation were followed carefully, as the participants could stop the 

participation at any point without penalty. 

 

RESULTS AND DISCUSSION 

 

Discussion 

This paper presents the findings from the survey administered to 100 health personnel and 100 

patients. The results are analyzed using descriptive and inferential statistical tools, including 

frequencies, percentages, means, standard deviations, t-tests, and p-values. The discussion 

interprets the findings in the context of the research objectives and existing literature. 

 

Additionally, the paper gives an overview of the hypothetical medical information system 

developed to aid disease diagnoses. 

 

Demographic Characteristics of Respondents 

The demographic characteristics of the respondents are summarized in Tables 4.1 and 4.2. 

 

Table 4.1: Demographics of Health Personnel 

a) Age 

Variable Frequency Percentage 

Under 25 10 10% 

25-34 30 30% 

35-44 40 40% 

45-54 15 15% 

55 and above 5 5% 

 

 

 

 

 

https://www.eajournals.org/


European Journal of Biology and Medical Science Research, 13 (3), 11-24, 2025 

                                                        Print ISSN: ISSN 2053-406X,  

                                                                  Online ISSN: ISSN 2053-4078 

                                                      Website: https://www.eajournals.org/  

                         Publication of the European Centre for Research Training and Development -UK 

16 
 

b) Gender 

Variable Frequency Percentage 

Male 45 45% 

Female 55 55% 

 

c) Education Level 

Variable Frequency Percentage 

Bachelor’s degree 60 60% 

Master’s degree 30 30% 

Doctorate 10 10% 

 

d) Occupation 

Variable Frequency Percentage 

Healthcare Provider 100 100% 

 

Table 4.2: Demographics of Patients 

a) Age 

Variable Frequency Percentage 

Under 25 20 20% 

25-34 40 40% 

35-44 25 25% 

45-54 10 10% 

55 and above 5 5% 

 

b) Gender 

Variable Frequency Percentage 

Male 50 50% 

Female 50 50% 

 

c) Education Level 

Variable Frequency Percentage 

High school diploma 40 40% 

Associate degree 30 30% 

Bachelor’s degree 20 20% 

Master’s degree 10 10% 
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d) Occupation 

Variable Frequency Percentage 

Varied (patients) 100 100% 

 

4.3 Use of Telemedicine 

Table 4.3: Frequency of Telemedicine Use 

Frequency of Use Health Personnel (%) Patients (%) 

Never 10 15 

Rarely 20 25 

Sometimes 40 30 

Often 20 20 

Always 10 10 

 

The results indicate that a significant proportion of both health personnel (40%) and patients (30%) 

use telemedicine services sometimes. Rarely and often are also common responses among both 

groups. 

 

Discussion: The moderate use of telemedicine among both health personnel and patients suggests 

that while telemedicine is becoming integrated into healthcare practices, there is still room for 

increased adoption. This aligns with previous studies indicating that telemedicine use is on the rise 

but not yet ubiquitous (Smith et al., 2019; Jones & Brown, 2020). 

 

Perceptions of Telemedicine Effectiveness 

 

Table 4.4: Effectiveness of Telemedicine Compared to In-Person Consultations 

Response Count Value Total 

Strongly Disagree 8 1 8 

Disagree 21 2 42 

Neutral 15 3 45 

Agree 25 4 100 

Strongly Agree 31 5 155 

Sum of Ratings 100  350 

 

Statement 
Health Personnel 

(Mean ± SD) 

Patients (Mean 

± SD) 

t-

value 

p-

value 

Telemedicine is as effective as in-

person consultations 
3.5 ± 1.2 3.2 ± 1.1 1.54 0.12 
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 Calculation of Means and Standard Deviations: 
o For health personnel: Sum of ratings = 350, Number of respondents = 100, Mean = 

350/100 = 3.5, SD = 1.2 

o For patients: Sum of ratings = 320, Number of respondents = 100, Mean = 320/100 

= 3.2, SD = 1.1 

 t-test calculation: 

 
Discussion: Both health personnel and patients rate the effectiveness of telemedicine moderately, 

with means of 3.5 and 3.2, respectively. The t-test indicates no significant difference in perceptions 

between the two groups (p = 0.12). This suggests a general acceptance of telemedicine's 

effectiveness, though it may not be seen as equivalent to in-person consultations. 

 

Diagnostic Capabilities of Telemedicine 

Table 4.5: Adequacy of Diagnostic Capabilities 

Response Count Value Total 

Strongly Disagree 15 1 15 

Disagree 30 2 60 

Neutral 25 3 75 

Agree 20 4 80 

Strongly Agree 10 5 50 

Sum of Ratings 100  280 
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Statement 
Health Personnel 

(Mean ± SD) 

Patients (Mean 

± SD) 

t-

value 

p-

value 

Diagnostic capabilities of telemedicine 

platforms are adequate 
2.8 ± 1.1 2.6 ± 1.0 1.29 0.20 

 Calculation of Means and Standard Deviations: 
o For health personnel: Sum of ratings = 280, Number of respondents = 100, Mean = 

280/100 = 2.8, SD = 1.1 

o For patients: Sum of ratings = 260, Number of respondents = 100, Mean = 260/100 

= 2.6, SD = 1.0 

 t-test calculation: 

 
Discussion: The perceived adequacy of diagnostic capabilities in telemedicine platforms is 

relatively low, with means of 2.8 for health personnel and 2.6 for patients. The non-significant t-

test result (p = 0.20) suggests that both groups similarly view current diagnostic capabilities as 

insufficient. This underscores the need for improved diagnostic tools and integration of medical 

informatics to enhance telemedicine efficacy (Miller et al., 2018; Green et al., 2021). 

 

Confidence in Telemedicine Diagnoses 

Table 4.6: Confidence in Telemedicine Diagnoses 

Response Count Value Total 

Strongly Disagree 8 1 8 

Disagree 32 2 64 

Neutral 26 3 78 

Agree 20 4 80 

Strongly Agree 14 5 70 

Sum of Ratings 100  300 
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Statement 
Health Personnel 

(Mean ± SD) 

Patients (Mean 

± SD) 

t-

value 

p-

value 

Confidence in the accuracy of diagnoses 

received through telemedicine 
3.0 ± 1.3 2.8 ± 1.2 1.05 0.30 

 Calculation of Means and Standard Deviations: 
o For health personnel: Sum of ratings = 300, Number of respondents = 100, Mean = 

300/100 = 3.0, SD = 1.3 

o For patients: Sum of ratings = 280, Number of respondents = 100, Mean = 280/100 

= 2.8, SD = 1.2 

 t-test calculation: 

 
Discussion: Confidence in the accuracy of telemedicine diagnoses is moderate, with means of 3.0 

for health personnel and 2.8 for patients. The t-test shows no significant difference (p = 0.30), 

indicating a shared level of moderate confidence. This finding aligns with the need for enhanced 

diagnostic reliability in telemedicine platforms (Lee et al., 2020; Patel & Sharma, 2021). 

 

Data Security Concerns 

Table 4.7: Concerns about Data Security in Telemedicine 

Response Count Value Total 

Strongly Disagree 0 1 0 

Disagree 10 2 20 

Neutral 20 3 60 

Agree 10 4 40 

Strongly Agree 60 5 300 

Sum of Ratings 100  420 
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Statement 
Health Personnel 

(Mean ± SD) 

Patients (Mean ± 

SD) 

t-

value 

p-

value 

Data security is a concern when using 

telemedicine 
4.2 ± 0.9 4.0 ± 1.0 1.48 0.14 

 Calculation of Means and Standard Deviations: 
o For health personnel: Sum of ratings = 420, Number of respondents = 100, Mean = 

420/100 = 4.2, SD = 0.9 

o For patients: Sum of ratings = 400, Number of respondents = 100, Mean = 400/100 

= 4.0, SD = 1.0 

 t-test calculation: 

 
Discussion: Both health personnel and patients express significant concern about data security in 

telemedicine, with means of 4.2 and 4.0, respectively. Although the t-test result is not significant 

(p = 0.14), the high means suggest that data security is a critical issue for both groups. This 

emphasizes the need for robust security measures in telemedicine platforms to build trust and 

ensure patient confidentiality (Kumar & Anderson, 2017; Williams & Martin, 2019). 

 

Qualitative results of open-ended questions and interviews indicated the existence of a few crucial 

challenges and opportunities in the telemedicine practice. The common consistent problems 

identified by the participants included the lack of diagnostic precision because of the lack of 

physical examination, technical features like bad connectivity and complicated interface, and grave 

doubts about information privacy and safety. The recommendations on how to make it better 

focused on the improvements of the diagnostic functionality with the usage of medical informatics, 

the better design of the user interface, and the enhanced data protection. Thematic analysis revealed 

five collective themes: accessibility and convenience, diagnostic reliability, privacy concerns, 

technological challenges, and suggestions on how to improve the system, which are all consistent 

with what is available in the literature. As a reply, a Medical Information Record (MIR) system 
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was constructed on the basis of PHPRunner and MySQL which would facilitate the full cycle (start 

to finish) management of patient data, symptoms, consultations, and diagnostics. It will follow a 

client-server system and will have specific modules of patient registration, visitation tracking, 

consultation management, and diagnostic reporting. Its user-interface enables structured data-

entry, which records comprehensive data about the patient; such as demographics, genotype and 

contact-information, with secure data-storage and retrieval. This compound system will fill the 

gaps determined and provide a more precise, effective, and safe telemedicine experience to health 

care practitioners and patients. 

 

Integration of Medical Information System (MIS) showed a lot of potential in enhancing healthcare 

provision by maintaining a smoother management of patient data, symptoms, consultations and 

diagnosis reporting. The system is constructed with user-friendly interfaces, thus aiding the 

medical professionals to input and retrieve accurate information about the patients efficiently. The 

combination of symptom-tracking with diagnostic results, a modular system to allow simple 

updates to the system, and the creation of detailed diagnostic reports all improve remote and face-

to-face consultations. The responses of the healthcare staff indicated an increase in efficiency in 

documenting and diagnostic processes, yet the issues with the flexibility of the system in the varied 

clinical environments and the safety of the data storage were brought up. These findings stand out 

in contrast to the general trends in the qualitative data where users pointed to the significance of 

accessibility and convenience but indicated that they were worried about the trustworthiness of the 

diagnosis and the confidentiality of their information. The researchers present the conclusion that 

telemedicine is promising but can be successful only when the system is constantly improved, 

especially by adding advanced medical informatics, customizable modules, and effective 

encryption tools to it. Altogether, the MIS offers a well-organized and high-performance model of 

improving the telemedicine practice and guaranteeing secure, correct, and effective management 

of healthcare data. 

 

CONCLUSION 

 

This research points out that using medical informatics in telemedicine boosts the accuracy of 

diagnostic procedures and helps more people access healthcare in remote areas. This framework 

is helpful for healthcare professionals because it brings advanced technologies aimed at fixing 

frequent problems such as restricted evaluation, confidentiality, and complex systems. It was clear 

from the mixed-methods design that the framework helped remote diagnostics and pointed out that 

using simple platforms and reliable infrastructure is very important. Although there are a few 

weaknesses, the study has met its goals and proves the important role of medical informatics in 

boosting telemedicine. 

 

Recommendation 

For telemedicine to be most effective, healthcare professionals should make sure diagnostic tools 

use AI and machine learning, platforms are safe, people can easily use them, and everyone can 
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access them. There is a need for policymakers to outline regulations and stretch resources for 

technology, which will help everyone in underprivileged parts of society. Still, further studies 

should be carried out to introduce new ways of diagnosis and to understand clients’ experiences as 

telemedicine is changed to suit modern healthcare demands. Doing these will help telemedicine 

stay stable, trustworthy, and available to all patients in healthcare. 
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