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ABSTRACT

Real time telemedicine model especially in the face of emergency has come to stay. In a
remote health monitoring system, patient identification is given more consideration as a
crucial security requirement. To highlight the difficulties and talk about how complete the
answers are, more research is necessary. For real-time telemedicine monitoring systems, a
novel authentication mechanism built on models is suggested. To modernize the pattern of
the neighborhood hospital's operations, the adoption of the created model as a new
authentication mechanism is suggested in the first phase. The creation and data gathering
of the recently constructed model are discussed in the second phase to put the methods into
context. Our authentication method uses two modalities namely text and visual chat. Key
component suggested usability for test users is identified. Also, future simulations and
implementations with privacy protection, authentication process ensured resultant
applications was robust, scalable, persistent and high-level usability. 81.08% of the medical
personnel and 87.21% of the patients agreed telemedicine system should be adopted due to
its quick diagnosis during emergency, reduced referrals, strengthens patients’ confidence,
eased usage, enhanced proficiency and management with user-friendly interface have all

become inherent benefits of proposed system.

1. INTRODUCTION

Innovative technologies with excellent
network services facilitate interested persons
to expand healthcare delivery and make it
accessible to people in increasing numbers
(Borgonovi & Ferrara, 2022; Cerf, 2020).
Telemedicine is a more valuable technology
that makes it simpler for people to access
precautionary treatment and help their long-
term healthiness. It is true for all who tackle
economic or provincial grounds to getting
valuable treatment (Shoeibi et al., 2022).
Telemedicine has the ability to make primary
health care very active, well-conducted, and
obtainable. The research on this area is still in
its timely stages, but it is growing deeper. For
example, the telephone-based care and tele-
monitoring of dynamic signs in persons with
hyperglycemia (high sugar level) decreased

the risk of high rate of mortality, reduces
frequent visits to medical centres (Kakhi et al.,
2022; Nahavandi et al., 2022) and increased
quality of life. There are several rationales for
people to get a medical report or healing plan.
This can reassure patients of their access to
the best healthcare treatment (Joloudari et al.,
2022; Og & Ying, 2021; Ojugo & Ekurume,
2021b). Telemedicine is an excellent option
for treating hyperglycemia challenges. It
eradicates certain number of the sources that
prevent patients from receiving this critical
form of treatment (Agrafiotis et al., 2015;
Datta et al., 2021; Manickam et al., 2022;
Ojugo, Eboka, et al., 2015b).

Unexpected fatalities caused by a variety
of ailments that arise from poor medical
treatment are an issue that affects humans.
When someone is sick, medical facilities like
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hospitals, rehabilitation centers, health spas,
and the like are viewed as beacons of hope.
Medical institutions follow complicated and
often strict procedures. A majority of patients
who are unable to attend hospitals, typically
turn to self-medication, which in turn — has
led to increased misdiagnosis, error treatment
and rise in death overtime (Guntur et al., 2018;
Hurt, 2019; Ojugo & Otakore, 2018b).

Healthcare services delivery for patients
with chronic diseases can be improved via the
remote patient monitoring systems (RPMS)
to facilitate better coordination between her
professionals and patients; lead to improved
patient follow-up cum overall quality of care.
Also, RPMS can help to reduce health-related
costs by reducing duplication of prescriptions
and hospital readmissions. By providing
timely and relevant information, RPMS can
also help to reduce toxic effects and improve
treatment compliance, limiting adverse
events (Afifah et al., 2022; Fatahi et al., 2016).

Telemedicine is the use of informatics in
health services. It was first used in cardiology
with electrocardiographic data transmitted
over telephonic wires. It is a form of medical
practice that uses information technology to
connect healthcare professionals and patients
remotely — allowing the exchange, diagnosis,
treatment and management of medical data
(Charan et al., 2020; Umarani et al., 2021).
For patients to self-report high sugar in the
blood, an internet-based automated system
called iComPAsS has to be created. It aimed
to assess how well mobile application can be
used by both patients and doctors. With the
patients as active participants in their own
treatment — it allowed clinic appointments to
concentrate on patients with critical health
issues (Al-Mhiqgani et al., 2021; Verma et al.,
2020) and provision patients with enhanced
health outcomes in general (Allenotor et al.,
2015; Allenotor & Ojugo, 2017); And avails
patients with simple techniques to keep their
healthcare professionals of their symptoms,
these apps do assist to strengthen symptom
management (Al-Qudah et al., 2020; Burda,
2020; Ojugo & Eboka, 2014).

Deployment of personalized patient data

as decision support in clinical diagnostics is
advanced by informatics (Ojugo, Yoro, et al.,
2013; Ojugo &  Yoro, 2020c).
Hyperglycaemia or high blood sugar results
in diabetes — if the body cannot effectively
create enough insulin or utilize its supply of
insulin. Its symptoms include vomiting,
extreme appetite and thirst, palpitation, eye-
issues etc — and can result to illnesses linked
to diabetes. Hyperglycaemia has been a
major source of underlying health issue, if
untreated (Ojugo, Abere, et al., 2013; Ojugo,
Aghware, et al., 2015; Ojugo, Akazue, Ejeh,
Ashioba, et al., 2023; Okobah & Ojugo, 2018;
Okuyama et al., 2014; Ometov et al., 2021;
Zardi & Alrajhi, 2023).

To reduce onsite visits, telediabetology is
committed to assist via online management of
diabetes. A meta-analysis on clinical efficacy
of telemedicine in diabetes was released in
2019 by (Nasir et al., 2021). Its control group
showed appreciable decreases in HbAlc in
that older adult with type-II diabetes were the
most to benefit. Programs for managing
specific disease via telemedicine, are offered
by health insurance providers as agreed by
(Filippi et al., 2019; Hakonen, 2022).

Telemedicine explores informatic, [oMT
(internet of medical things), and medical
procedures to provide full performance to the
favourable positions of medical/therapeutic
centres with progressive medical knowledge
and apparatus. Healthcare system have long
been plagued and overwhelmed a plethora of
issues from medical equipment to untimely
patient data and lack of personnel to monitor
patients (Ojugo, Akazue, Ejeh, Odiakaose, et
al., 2023; Ojugo, Allenotor, et al., 2015;
Ojugo & Eboka, 2019; Zawislak et al., 2022).
With the growth rate of patients in rural areas
seeking medical attention — diagnosis and
discussion now create a practitioner-patient
bond, so that patients can receive attention,
remedy or cure remotely; And in turn, also
effectively reduce cost and time economy for
both medical practitioners and patients
(Charan et al., 2020; Chevalier et al., 2003;
Ojugo & Yoro, 2020b; Yuan & Wu, 2021).

A telemedicine monitoring model cracks
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the available data of patients in real-time,
discerns information of chronic diseases and
store their information into their databases.
Telemedicine compares accessed symptoms
(heart rate, blood pressure, blood sugar level)
and environmental factors with the standard
values. Human body sensors can be driven on
human body such as tiny covers or veiled
users’ clothes. Normally, the sensors are
placed purposefully on the human body
permitting always-present health monitoring
in their natural environment for lengthy
periods of time. The patient's quality of life
offers freedom of flexibility. Analyzed data is
uploaded to the web (Ojugo & Yoro, 2020b).
An increasing of hyperglycemia patients leads
to a rise in patients’ emergency especially in
remote areas. This creates a consequent issue
in accommodating all patients and handle
different clinical workflows, along with
administrative and medical control.

2. LITERATURE REVIEW

2.1. Telemedicine: A New Frontier
Telemedicine, as a nascent field is slowly

gaining worldwide adoption as it seeks to

bring healthcare services closer to its patients.

This knowledge can be applied to several
situations; it allows the provision of health
services at home or during emergency cases
(Yu et al.,, 2019). A modern replacement for
conventional healthcare is telemedicine via
the use of informatics. Clinical data and care
services are delivered remotely in order to
enhance, maintain, or help patients' health
state. Thus, telemedicine helps to monitor
and retrieve vital patient data using medical
sensor devices (Ma et al., 2020) — and then
sent to a databank for analysis and storage.
These can then be later accessed via smart
devices. Telemedicine thus, alerts a patients'
healthcare providers of emergency.
Advancements in medicine and
informatics — have aided people globally to
live better and longer. The management and
inventory of medical supplies, administration
of patient records, medical diagnoses, and the
delivery of patient services all benefit greatly
from advancements in medical technology

and new information systems (Aslan et al.,
2022; Mahmad et al., 2020). To assess if and
when health indicators are in range — requires
constant physiological data monitoring is
necessary for patients with critical conditions
and those requiring urgent medical attention
who have disabilities. The creation of a new
system to aid nurses and patients in critical
states has become imperative. It requires the
automatic monitor of vital signs, alert system,
data integration and connections of various
sites to ease coordination of medical facilities
(Paliwal et al., 2022; Yang, 2013).

The nuclear nature in traditional care
systems does not ease access to patient data
access across numerous healthcare facilities
and care providers working at separate sites.
Also, these traditional health systems employ
distinct formats to describe data — and these,
prevents integration across various health-
care systems used at various locations. Thus,
the birth of e-health system. E-health allows
for practice of medicine over great distances
in addition to information integration from
many sources. Today's e-health solutions
range from online consultations to remote
surgical operations (Fatima & Pasha, 2017;
Oyewola et al., 2021).

2.2. Related Literature(s)

Al-Qatf et al., (2018) studied how well
telemedicine works from an expert providers’
standpoint and how its operational use and
impact could be improved in Indonesia.
Consequently, this research aimed to examine
their fulfilment, supposed benefits and
obstacles, and recommendations for eventual
development. They used diverse procedures
with questionnaires and interviews, and used
a purposive sampling mode. The clinicians in
the environment of this study were common
experts, nurses, and midwives that were using
telemedicine equipment in primary care
centres in and around Makassar City. With a
response ratio was 76.9%, they noted the lack
in direct portion of number of referrals rising
before and after system was implemented.
Some respondents stated their uneasiness and
unwillingness to the idea of telemedicine.
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They further examined clinicians’ perception
on telemedicine implementation and enablers
and barriers to use, and did not look into
precise matters concerning any specialization
in telemedicine or procedures of diagnostic or
appointment accuracy (Al-Qatf et al., 2018;
Bhavani & Mangla, 2023).

Kim et al., (2020) asserted that Remote
Patient Monitoring Systems (RPMS) for e-
health, nurse navigators (NNs) and patient
engagement can improve patient follow-up
and have a positive impact on quality of care
(limiting adverse events), and costs (reduces
readmissions). They noted its impact depends
on effective implementation, which is often
restricted due to lack of attention to RPMS
design phase prior to implementation. Also, a
carefully designed RPMS provides insight to
its effective management. With data collected
based on Medical Research Council (MRC)
framework, result showed NNs yields regular
follow-up to easily manage patients with care
and treatment compliance. Patients contacted
NNs via a secure messaging system. Eighty
clinical decision support tools enable NNs to
prioritise and decide on the course of action
to be taken (Drummond et al., 2003; Ileberi
et al., 2022; Joshi et al., 2021; Kim et al.,
2020; Leira et al., 2021).

Huang et al., (2021) investigated a high-
efficiency telemedicine with the international

standard exchange formats via a study design.

Clinicians expressed satisfaction as system
was found to be quick and effective. There is
an absence of the sum of appointments really
happening earlier and afterwards with the
system activated. There were no precise
issues concerning specialism in telemedicine
or methods of problem-solving or medical
appointment truth (Hosseini et al., 2016;
Huang et al., 2021).

Amalraj and Lourdusamy (2022)
investigated the innovative and improved key
management strategy that attempts to address
the difficulties associated with the security
and privacy concerns of patients' sensitive
information through a strong encryption
management is provided. Though their
research was a well-designed and compact

key management system that maintains a
high level of security, a prototype was not
developed and tested in a real environment.

2.3 Study Motivation
Study seeks to address issues associated

with patients’ health emergency management

for Government and Private Hospitals within
and outside Ughelli, which include (Aghware
et al., 2023a; Akazue et al., 2022, 2023; Og

& Ying, 2021; Oyemade et al., 2016;

Oyemade & Ojugo, 2020, 2021; Pearson et

al., 2007; Peterson, 2006):

1. Inaccessibility of healthcare services for
patients in emergency situations in rural
and remote locations without having to
visit the hospital. Thus, delays treatment.

2. Inadequate storage and retrieval of
healthcare data for patients to support
prompt access to patients’ medical history
during emergency situations.

3. Inability of doctors at various hospitals to
share patients’ records on real-time (even
with referrals) in emergency cases. All of
which delays treatment

4. Increased possibility of losing patients in
emergency situations due to delayed
diagnosis and treatment.

Study seeks to achieve security, privacy
of user data, prompt access to medicine and
improved user confidence via the deployment
of a telemedicine application for Ughelli.

3. MATERIALS AND METHODS
3.1. System Design

Study uses a store-forward telemedicine
mode to search for two types of services: tele-
ECG and tele-USG. The tele-ECG is used in
early prognosis of suspected patients with
heart diseases, and follow-up exams; While,
Tele-USG is used in obstetrics. Both the
(tele)-ECG/USG records patients’ data and
the clinician in the primary care clinic uses
the apps to send the data via the internet to a
professional. The specialist receives reports,
and then access the patients’ data anywhere
via smartphone and other gadgets with
internet connectivity access.

Fupre Journal 8(3), 233 - 247(2024)

236



Idama and Oyemade (2023)/ FUPRE Journal, 8(3):233-247 (2024)

The system to be developed is a Web
Based Health Tele-Monitoring System for
Emergency Management that will help the
hospital to bridge the gap caused by time and
space between doctors and patients. The
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Figure 2. Proposed telemedicine for hyperglycaemia framework

3.2. Data Collection Mode and Sampling
Data from respondents and interviewers
were inferred in Microsoft Excel. A warm
analysis was commenced to categorize the
important subjects from respondents’ replies
in questionnaire and respondents’ comments
from interviews. Participants’ observations
were categorized into 3-classes as inspected
namely: constructive aspects; adverse aspects,

and future recommendations for upgrading of
telemedicine (Eboka & Ojugo, 2020; Yoro,
Aghware, Akazue, et al., 2023; Yoro,
Aghware, Malasowe, et al., 2023).

The study design approach is used with
questionnaires and interviews mode in some
selected government and private hospitals
within and around the Ughelli North Local
Government Area in Delta State. A purposive

Fupre Journal 8(3), 233 - 247(2024)

237



Idama and Oyemade (2023)/ FUPRE Journal, 8(3):233-247 (2024)

sampling technique was used and participants
from environ (i.e. doctor, midwives, nurses,
and patients) selected via random sample.

showing the experts’ opinion.

Table 1: Experts’ Opinion on the

Selected individuals were using telemedicine telemedicine
equipment in primary care centres in and Frequency (%) with n =
around city. 20 primary care centres agreed to Predictors 37
participate with hyperglycaemia patient from Yes No Und.
February to August 2023 prior administering Have you 91.04% | 13.51% | 2.70%
the questionnaire (Akazue et al., 2022, 2023; undergone
Ojugo, Ugboh, et al., 2013; Ojugo & Otakore, training on real
2020; Ojugo & Yoro, 2020a). time

Most facilities had up 40 or more cases a telemedicine?
month, and there were facilities with more Is the system easy | 89.18% | 2.70% | 8.10%
than 60 cases a month. Staff and patients to use?
therefore had regular experience of using the Isthe data inthe | 86.48% | 10.81% | 2.70%
system. Staff and patients from all 20 primary system presented
care centres returned the questionnaires, all clearly and fast?
these regularly carried out teleconsultations. Is telemedicine 94.59% - 5.40%

beneficial to

3.2. Technical Procedure(s) patients?

One hundred and fifty questionnaires In case of 81.08% | 810% | 10.81%
were distributed to 20 health facilities based emergency, do
on the number of clinicians and patients using you find
the system (50 experts and 100 to patients) telemedicine
with 123-feedbacks received (86 patients and applicable?
37 health practitioners). Clinicians from Has telemedicine | 94.59% | 2.70% | 2.70%
health centres were either off duty at that time reduced mortality
or were not interested in completing the rate at
questionnaire while some patients were too emergency?
sick to fill it. Ten (10) of the fifty (50) Does system yield | 83.78% | 2.70% | 13.51%
participants are medical practitioners chosen expected results
for in-depth interviews, which lasted on to patient
average of 31.3 minutes (Ibor et al., 2023). diagnosis?

Each health facility had 2 clinicians and Is system fast for | 37.83% | 56.75% | 5.40%
10 patients trained to use the system and they use on any
could train additional colleagues and patients patient, even at
locally if required. Of the 123 questionnaires emergency?
retrieved (82%) — it implies a mean of 4.1 Are you 78.37% | 18.91% | 2.70%
questionnaires per facility (i.e. clinicians and practically
patients trained locally) and suggests a high contented with
level of interest in the survey. the system?

0 0 0

4. RESULT FINDINGS & DISCUSSION ';rst?(/%‘ied 0 81.08% 8.10% ) 10.81%
4.1. Result Findings g;):tg%u?e with the
Q1: On Health Service Providers Keys: * Und. = Undecided

Table 1 reveals experts’ opinion on the ) '
use/adoption of the telemedicine application.
While, figure 1 is the bar-chart representation
Fupre Journal 8(3), 233 - 247(2024) 238
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Experts’ response to Telemedicine
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HYes HMNo M NoResponse

Figure 1. Experts’ response on Telemedicine

The first part of the questionnaire with

10-questions was evaluated via 4-dimensions:

(1) training, (ii) usage ease of telemedicine
application, (iii) perceived usefulness leading
to reduction of mortality rate, and (iv) user
experience and satisfaction in relation to time
management and the continued intention to
use. Results show 78.37% of health service
providers were satisfied with system; while,
81.08% expressed captivation in continuing
to use it. Thus, from the total participants — it
is gathered that positive recommendation for
the first part of the telemedicine system.

Q2: On Patients with Telemedicine

Services as Provided

Table 2 reveals participant’s opinion on
the adoption and adaptation of telemedicine
application. While, figure 2 is the bar-chart
representation showing the experts’ opinion.

Table 2. Participant response on telemedicine

Can you recommend | 88.37% | 3.49% | 8.14%
it to family/friend in
emergency?

Has telemedicine 83.72% | 9.30% | 6.98%
reduced mortality

rate at emergency?

Does system yield 86.05% | 4.65% | 9.30%
expected results to

patient diagnosis?

Are you satisfied 88.37% | 3.49% | 8.14%
with the system &

its health workers?

Do you wish to 87.21% | 5.81% | 6.98%
continue or with the

system?

Predictors 37

Frequency (%) with n =

Yes No Und.

Have you undergone | 82.56% | 9.30% | 8.14%

training on real time
telemedicine?

Is the system easy to | 88.37% | 8.14% | 3.49%

use?

Is the information in | 88.37% | 8.14% | 3.49%

system presented
clearly and fast?

Is telemedicine
beneficial to you?

93.02% | 4.65% | 2.33%

Particiapnts'response on Telemedicine

100.00%

80.00%
60.00%
40.00%
20.00%
| 1 L1 Ba
1 2 3 4 5 6 7 8 9

0.00%

mYes mNo No Response

Figure 2.
Telemedicine

Participants’ response  on

The second part of the questionnaire (for
patients) contained 9-questions, and was also
evaluated via four (4) dimensions: (i) training,
(11) usage ease of the telemedicine application,
(iii)) perceived usefulness and reduced
mortality and adoption, (iv) user experience,
satisfaction in relation to time management
and the continued intention to use. Results
showed 88.37% of the participants expressed
satisfaction with health service providers on
the adoption of the system; While, 87.21%
expressed interest in its continued use. In a
nutshell, the total participants (patients) also
endorsed and encouraged the continued
patronage of the telemedicine system.

4.2. Discussion of Findings
This study acknowledged five reasons
that medical practitioners and patients adored
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most; And these agrees with (Aghware et al.,

2023b; Akazue et al., 2023; Malasowe et al.,

2023; Yoro & Ojugo, 2019):

1. Quick diagnosis especially in the face
of emergency: Majority stated that even
when the patient’s case is critical and
needs to be attended physically, with
telemedicine model, the patient will still
be undergoing medical examination
either through visually or audibly. So, as
soon as the patient arrives, the situation
must have been arrested reasonably.

2. Reduce Referrals: Referral cases
reduced meaningfully since a patient’s
history is stored and a practitioner can
consult with a more experienced
colleague immediately through the
system. Even, patient can consult another
specialist accessing the patient history.

3. Strengthened Patients’ Confidence:
Patients’ confidence in the health system
is strengthened now due to the fact that
most times they do not need to go to those
health facilities again even in the face of
emergency before receiving attention.

4. Enhance Proficiency and Management:

Most of the respondents (health services
providers) were satisfied how they have
been able to handle difficult cases that
needed urgent attention and such cases
were brought under control even without
seeing the patient physically.

5. Comprehensive and Easy Usage: They
confirmed that it is very clear and easy to
operate. The technical quality was also
commended especially as the visited
health facilities are fully using solar
system. The internet connectivity is also
very good for the period.

Respondents recommended the creation
of relationship between patients with many
professional health workers and the schools
of medicine, in order to build a reporting
standard, and add a supportive feature in the
system to facilitate the patients or medical
professional to establish an uninterrupted
communication via this system/consultation.

5. CONCLUSION

Study unveils that real-time telemedicine
can effectively and efficiently capture both a
medical practitioners and patients’ views and
practices in a locality. Result specified that
the practitioners and patients were satisfied
with the delivery and outcome therein of the
telemedicine app (Ojugo, Eboka, et al., 2015a;
Ojugo & Ekurume, 2021a). In addition, they
acknowledged the benefits of telemedicine in
healthcare practice as assistive technology to
help monitor patients at their comfort. These
benefits includes quick diagnosis, reduce cost,
reduced avoidable referrals, quick retrieval
and access to patients treatment history — to
mention a few. These, were also found to
improve user confidence and support amidst
the growth proliferation of emergency cases
in both rural and urban area (Ojugo et al.,
2021a; Ojugo & Ekurume, 2021b).

The study employed a mix of qualitative
and quantitative research design to increase
the scope and depth of understanding (Ojugo
et al.,, 2021b; Ojugo, Odiakaose, Emordi,
Ejeh, et al., 2023; Ojugo & Otakore, 2018a)
in light of collected and analysed data. With
data analysis, the qualitative data was used to
support/authenticate quantitative conclusions
that were reached.
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