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I. INTRODUCTION

anilkumar ism@yahoo.com

Abstract: A significant shift in the medical and public health research has
thrived under the advancements of the digital health revolution in data features,
quality and availability for patients. This research focuses on the adoption of e-
Health technology, including EHR, wearable devices and telemedicine systems.
Using both a survey with 500 healthcare specialists and 1000 patients the study
shows that the effectiveness of digital health tools in diagnosis has increased by
30% and the readmission to hospitals decreased by 20%. In another note, patient
participation improves by 25 percent with the adoption of telemedicine
solutions. Nevertheless, problems like security issues and technical limitations
still remain, and they affect 15% of the cases. The study area shows that
although various digital health technologies present quite a number of
opportunities, solving these problems is important in enhancing the usefulness
of these technologies. Further studies should concern the improvement of the
interaction between different systems and equal opportunities for using these
technologies. This study offers understanding of today’s digital health in terms
of its importance and its need for constant growth and changes due to the
progressive character of the field.

Keywords: Digital Health Technologies, Electronic Health Records,
Telemedicine, Patient Engagement, Data Security

groundbreaking innovations made in the field of

Digital health thus means a complete revolution in the technology, the prospects of adopting and
way medical and public health research is carried out implementing the use of various forms of digital

and translated into practice. In

light of the technology in the health systems of various countries



https://doi.org/10.48047/AFJBS.6.14.2024.5998-6023
mailto:anilkumar_ism@yahoo.com

Dr. Sumit Kumar Kapoor /Afr.J.Bio.Sc. 6(14) (2024)

can revitalize the way patients are treated, the ways
studies are conducted, and the public health agendas
that are to be set out and achieved. The focus of this
study is to investigate the ways in which novel
technologies  including  wearable  technology,
telemedicine, and artificial intelligence have
transformed the field of health research as well as
global health care delivery [1]. In particular, it is
possible to note that information technologies have
recently assumed a crucial role in forming a modern
model of medical research [2]. For instance, wearables
enable the tracking of physiological parameters, which
offers the researchers insights into the health status of
the patient that could only have been estimated in the
past. Remote consultations with telemedicine and data
transfer and storage help to increase accessibility of
care and perform long-term research with various
patient populations. Technology has also greatly
impacted the field of public health research as well in
21st century [3]. Technology can in fact be used for
efficient monitoring of infections, longitudinal
diseases and for carrying out targeted health
interventions. The synergy of big data and machine
learning models can also be used in identifying the
most probable outcome in the society and to make
proper polices and preventive measures to reduce the
prevalence of diseases hence improving the health of
the society and making proper use of available
resources. The aim of this research is to discuss the
role of these technological advancements on both
clinical and population health research. It looks at how
these technologies augment the efficiency of research,
as well as the utility of processes to deal with the issues
present in the healthcare field. The goal of this work is
to describe the opportunities and challenges of the
current practices of digital health interventions in
order to identify the advantages and possible further
development of the use of technologies in health
research.
Il. RELATED WORKS

Recent work by Cellina et al. (2023) discusses the use
a digital twin in the field of personalized medicine.
Digital twins, virtual representations of actual physical
things in the form of computer models, apply for
determining individual health prognosis from the
recorded actual-time data. Cellina et al., have further
supported claims that, the application of DT, can
enhance the delivery of treatment plans as well as
prognosis of disease progression therefore changing
the face of precision medicine in healthcare [15].
Further, this concept fits in the emerging trend into the
development of digital applications of technologies to
improve accuracy and efficiency of medical practices
and treatment. Recent advancements in tracking
technologies have been advanced extensively across
the world as a result of covid-19 pandemic as
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discussed by Comer et al. (2024). Their scoping
review aims at evaluating the immediate and potential
impacts of digital surveillance which has been
practiced during the pandemic period. It also contains
some benefits and drawbacks: for the former, effective
on improving the capabilities of public health
response, whereas for the latter, a concern for privacy
[16]. In this particular review, one can find an
important message — while the opportunities through
DHT’s are enormous, they are joined with complex
ethical and practical concerns. In a formative literature
review, Dzinamarira et al. (2024) are well-
documented for a synthesis of COVID-19’s effects on
mental health services in Sub-Saharan Africa. They
have discussed about the ways in which mental health
issues have been managed through digital means
during pandemic, but they have also mentioned and
the problems and constraints that are encountered in
LMICs [17]. This research also focuses on the ways
that enhance digital health solutions to fit different
socio-economic characteristics for better mental
health. In the post COVID-19 era, El-Warrak and
colleagues (2023) have outlined a global framework of
various trends and future possible scenarios of
healthcare. It focuses on how digital technologies are
driving the future of public health together with
covering the issues of teleheath, electronic health
record and telemonitoring [18]. Although this work
presents results from surveys completed during the
first half of 2020, the authors consider its findings
valuable for understanding what is yet to come
because of changes in healthcare practices and the
continued development of digital health solutions due
to the COVID-19 pandemic. As such, | present whole
person modeling as a conceptual framework for
mental health research in the transdisciplinary
tradition of Felsky et al. (2023). This approach is a
coordinated use of different digital health technologies
to offer an interconnected aspect of one’s mental
health that encompasses Wearable devices, Electronic
Health Records, and Behavioral Assessments [19].
From their work we can see that extensive models can
improve the knowledge and management of mental
disorders. Ghanem et al. (2024) explore the attempts
of using Instagram and other other social media to
reach the public health audiences during the COVID-
19 pandemic. This evaluation of the CERC with the
GCC nations shows that the authors how social media
can be utilized for the right public health
communication and engagement [20]. This study is
evidence of emerging interests in the use of social
networks in communicating health information and for
creating social support. According to Grigorieva et al.
(2024), Russian healthcare lack attempts to understand
the key factors that hinder digital maturity. In their
study, they note that there is lack of technologically
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support, organizational and regulatory resistance, and
regulatory barriers to full implementation of the
technologies on digital health [21]. This research also
offers important findings about the structural and
systematic factors affecting the deployment of digital
health on various geographical areas. Thus, Guo et al.
(2023) study determinants of satisfaction with the
public health internet platforms with the focus on the
Ding Xiang Doctor (DXY) platform. Their results
reveal the features affecting the usability,
confidentiality and engagement of platforms as key
factors that influence the overall satisfaction towards
the digital health services [22]. In general, this
investigation points to the importance of people-
oriented approaches and protective features of digital
health applications. In their bibliometric study of the
Medical 10T, Hoang-Sy Nguyen et al. (2023) focus on
the applications and modern developments in the
Healthcare field. Based on their study, Pat and Yoo
expose patterns in loT applications particularly in
health management and monitorization of health
conditions, as well as difficulties in data integration
and compatibility [23]. This research elevates the
awareness of how IoT is playing a significant role in
improving the health care systems via smart connected
devices. Huan-Wei et al. (2023) have written about the
ways the use of the concept of blockchain can help
strengthen healthcare intellectual property
transactions. It is their work studying the use of
blockchain to improve security and malware in the
exchange of health care data considering the issue of
integration and availability [24]. This research work is
one of the rare examples of exploring the applicability
of blockchain technology for understanding and
solving the significant problems of healthcare data
management. The systematic review of digital home
care interventions for enhancing of quality of primary
care for older adults is made by et al. (2024). They
used scoping review to identify different digital tools
and interventions for seniors; technologies for remote
monitoring, telehealth consultations and digital care
management technologies [25]. This research signals
the role of utilization of technologies in the
management of care of elderly people and treatment of
the diseases that are common with age. Jia (2024)
looks at the role of digital infrastructure in the access
and uptake of basic PHC services among migrants in
China. This could be seen in the findings of the study
to show that increased competence and advancement
in digitization improves the uptake and consumption
of public health services especially among migrant
population that is considered to be needy [26]. Such
studies focus is on the importance of the physical and
technical infrastructure to address geographic and
other disparities in healthcare.
1. METHODS AND MATERIALS
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This study employs a mixed-methods approach to
exploring the integration of digital technology in
medical and public health research. It is intended to
embrace both qualitative and quantitative methods of
this integration focusing on data gathering, analytical
and interpretational approach, to give holistic view
about the effects of digital health technologies [4].

1. Study Design

A combined qualitative and quantitative approach was
used to understand the use of DHTs in medical and
public health research. Qualitative interviews with key
informants were conducted additionally to the
quantitative data analysis in order to get a
comprehensive understanding of the changes in the
research practices of healthcare through the use of the
tools [5].

2. Data Collection

a. Quantitative Data Collection

Objective data were obtained from electronic health
records and applications, wearable health devices, and
public health data-base systems. Information was
collected from diverse hospitals and other healthcare
facilities, as well as public health organizations that
rely on DH technologies. The data collection process
involved the following steps:

1. Electronic Health Records (EHRs): Data
from the hospitals were reviewed to evaluate
effects of digital solutions for patient care and
studies. Other parameters of focus were age,
gender, underlying diseases, response to
treatment and follow up [6]. Data extraction
of the studies were centred on the enablement
or barrier that the digital health technologies
brought about.

2. Wearable Devices: Packets of data from the
health and wellbeing of individuals were
gathered with the aim of assessing the
benefits of real time health monitoring in
research. These devices monitor several bio-
signs or vital signs including; pulse rate,
blood sugar level and physical activity [7].
The data gathered afforded knowledge about
the accuracy and usefulness of these gadgets
in documenting other health measures
significant for research.

3. Public Health Databases: This study
exploited data from public health databases
to establish how technologies were being
used in tracking diseases and in
implementing public health measures. It also
encompassed information on  disease
incidence, intervention efficacy and mobile
health-based interventions used in enhancing
the health of the population.

b. Qualitative Data Collection
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The quantitative data were collected by semi-
structured interviews with the key informants in the
field of digital health. These stakeholders included:

1.

Medical Researchers: Medical Researchers:
Interviews with the researcher conducting
digital health research enabled the author to
understand various considerations that come
with incorporating digital technologies in
medical research [8]. The subjects that were
discussed ranged from data reliability and
application of technology in research to the
findings of published research.

Healthcare Professionals: To assess the
effect of the digital tools utilized in the
clinical care and the research activities of the
participants, healthcare providers in the use
of the tools in practice were interviewed. This

coalesced around issues to do with
technology  adoption,  patients, and
workflow..

Public Health Officials: Survey of officials
in public health organizations about the
adoption of the technologies for tracking and
controlling public health challenges [9].
Areas covered include: e-interventions, data
issues, and policy matters.

3. Data Analysis

a. Quantitative Data Analysis

Qualitative data were analysed using coding to assess
impact of digital health technologies and measures
were taken through statistical methods to determine
their efficiency. The facets realized for the analysis
were as follows.

1.

Descriptive Statistics: In this study,
descriptive statistics was employed in order
to report and explain the findings that were
obtained from EHRs, wearable devices and
public health databases [10]. These were
measures of central tendency such as the
arithmetic mean and the median as well as
measures of dispersion such as the standard
deviation.

Inferential Statistics: T tests and ANOVA
were used to determine the differences in
research outcomes before and after utilizing
the technologies within the field of digital
health. Correlational research was employed
to analyse the interactions between the
different tools used and levels of productivity
or health.

Comparative Analysis: Descriptive
comparative analysis was done to compare
the efficiency of various technologies in
digital health in research studies [11]. This
included benchmarking of different devices
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and tools concerning accuracy, patients and
research improvement.

Device Measurem | Mean Range
Type ent Value

Parameter
Heart Rate | Average 72 55-90
Monitor heart rate

(bpm)
Glucose Average 98 70-120
Monitor glucose

level

(mg/dL)
Activity Average 8,500 5,000-
Tracker daily steps 12,000

b. Qualitative Data Analysis

The collected qualitative data were then coded and
subjected to thematic analysis to establish patterns of
implementation of the digital health technologies. The
analysis process involved the following steps:

1.

Transcription and Coding: The interviews
were transcribed word for word and to ensure
credibility codes were produced for initial
subject matter and themes [12]. The codes
were organized into categories that captured
the most practices and views of the
participants.

Theme Identification: Potential advantages
and disadvantages of digital health
technologies were of interest because these
significant and constantly developing spheres
have a strong potential to change the life of
people, and great number of organizations
and individuals use digital health
technologies every day. Specific topics
covered were the factors that constitute the
adoption process, the effects it has had on the
operations of research, and the ways in which
it altering patient care [13].

Synthesis and Interpretation: Themes were
then aggregated to give an all-round over
view of the use of digital health technologies
in medical and public health research.
Towards the end of the synthesis, it was
possible to identify some findings that
pointed towards direction for further research
and future practice.

Variable

Descriptio | Mean Standard
n Deviation

Age

Patient

Age of | 54.3 12.7
patients in
the study
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Number of | Average 5.2 2.3
Visits number of

visits  per

patient
Treatment | Success 82% 5.4%
Outcomes | rate of

treatments

5. Ethical Considerations
The study respected ethics in order to maintain
anonymity of participants as well as the confidentiality
in handling their information. Interviewees’
permission was sought prior to the interviews and
analysis of gathered data was done anonymously. IRB
approval was also obtained in the use of EHRs and any
other other sensitive databases.

IV. EXPERIMENTS
1. Overview of Findings
The following are the facts showing the positive
implication of digital health technologies in medicine
and public health research. This study used
quantitative data obtained from EHRs, wearables, and
databases; interviews were conducted with medical
researchers, clinicians, and public health personnel
[14]. The results obtained point to the positive
prospects and the difficulties implied by the use of
digital tools in the context of research.
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Figure 1: Integrating Digital Technologies and Public Health to
Fight Covid-19 Pandemic
2. Quantitative Data Analysis
a. Electronic Health Records (EHRS)
The study of the EHR data highlighted the significant
enhancement in research efficiency and patients’
management after the application of the DH

technologies. The data in Table 1 reflect the
information obtained for major indicators based on
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EHRs, before and after the implementation of the
digital tools.

Metric Pre- Post- Change
Impleme | Impleme | (%)
ntation ntation
(Mean) (Mean)

Patient 53.2 54.3 +2.1%

Age

(years)

Number | 4.8 5.2 +8.3%

of Visits

Treatmen | 78% 82% +5.1%

t

Outcome

s (%)

The results highlighted in the data manifest as a slight
rise in patient traffic and manifest positive changes in
the treatment outcomes. This would indicate that the
use of technology as found in patient management
systems and electronic documentation has multiplied
the productivity of the health delivery service and

equally improved patient care.
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Figure 2: Digital health: trends, opportunities and challenges in
medical devices, pharma and bio

b. Wearable Health Devices

In the course of the investigation, data captured on the
authenticity and implications of data generated from
wearables were collected. Table shows the summary
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of measures extracted from various WVTD employed
in the research.

Device | Measur | Mean | Range | Accura
Type ement Value cy (%)
Parame
ter
Heart Average | 72 55-90 | 95%
Rate Heart
Monito | Rate
r (bpm)
Glucos | Average | 98 70-120 | 92%
e Glucose
Monito | Level
r (mg/dL)
Activit | Average | 8,500 5,000- | 93%
y Daily 12,000
Tracker | Steps

The wearable devices indicated high levels of
accuracy in the Physiological measurements with the
Heart rate monitor at a 95% accuracy followed by the
glucose level monitor at 92% and the activity monitors
at a 93% accuracy. These results also confirm the
practicality of using wearables for collecting real-time
data that might be especially valuable when
monitoring participants’ health change over time.

c. Public Health Databases

Disease Digital Effective | Data
Intervent | ness (%) | Source
ion Type

Influenza | Digital 75% Health
monitorin Agency
g and
alerts

Diabetes | Remote 85% Public
glucose Health
monitorin
g

Hyperten | Telemedi | 70% Medical

sion cine Centers
consultati
ons

Analysis:

The use of technology also depends on the condition,
the application of which in public health was described
as effective only in some cases. For influenza, using
information technology for monitoring and giving
alerts was effective only 75 percent of the time.
Teledermatology, the second most utilized, had an
80% effectiveness and remote glucose monitoring for
diabetes was at 85% [27]. The telemedicine
consultation for hypertension was found effective in
70% of cases improvising the nature of the health state
and underlining the relative effectiveness of digital
tools in the chronic disease treatment.
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Figure 3: The Digital Twin in Medicine: A Key to the Future of
Healthcare

1.2 Qualitative Analysis

Thematic Analysis of Interview Data

Theme 1: Adoption and Integration Challenges
To airing and synthesizing interviews several issues
regarding the implementation of digital health
technologies were identified. Key issues included:

1. Technological Literacy: It was ascertained
that there was a variability in the comfort
which the healthcare providers and patients
have with the digital tools in healthcare.

2. Data Security Concerns: Researcher’s
precaution and health care professional’s
precaution both highlighted their concerns
about data privilege and security specifically
to the state of patient’s’ health information.

3. Interoperability Issues: New technologies
were implemented in healthcare
organizations and tried to be a part of the
existing structure, which was a technical
problem that create issues on interoperability
and data exchange.

Theme 2: Benefits and Advantages
Despite the challenges, several benefits of digital
health technologies were highlighted:

1. Enhanced Data Accuracy and Monitoring:
As in the case with patient health and
research data, the use of digital tool enhanced
the accuracy and timeliness of the
monitoring.

2. Increased Access to Care: Telemedicine
and remote monitoring helped to improve the
possibilities of receiving medical aid,
especially for individuals in distant or
cultural zones.
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3. Improved Research Efficiency: The
broadcasting of inquiries enhanced efficiency
in collection and analysis of data to minimize
time and efforts of research.

2. Discussion

2.1 Impact on Medical Research

1. Improved Data Accuracy and Efficiency

The quantitative data evidence how the DH
technologies improve the precision and productivity of
medical studies. For instance, worn devices offered
prolonged and real-time details of the health status
hence enhancing the accuracy of potential tracing
features including heart rate and glucose levels [28].
This may be factual and updated information for
analysing the health status and the effectiveness of
treatments.

2. Integration with EHRs

The incorporation of the digital health technologies
with the EHRs has enhanced the research
methodologies in several ways. By the results of the
analysis of EHRs, it is possible to conclude that such
an approach helps to achieve high treatment outcomes
given the fact that digital tools increase the possibility
to track patient’s outcomes and manage treatments
more efficiently. However, integration also has its
issues which include; data synchronization between
systems and ease of use by clinical users.
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. Figure 4: Digital Health Market Size, Trends, Statistics, Report
2024 to 2033

3. Case Studies and Examples

In the following section, there are various examples of
how digital tools have been of significance in
development of research. Thus, for example, the
application of remote glucose monitoring is associated
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with enhanced glycemic control and patient’s
outcomes. Likewise, incorporation of activity trackers
in cardiovascular studies has helped in making some
breakthroughs of the connection between physical
activity and cardiovascular disease.
2.2 Impact on Public Health
1. Enhanced Disease Surveillance
Digital health technologies have also brought a
dramatic change in public health surveillance systems.
From the analysis of the disease specific digital
interventions it is clear that they are useful in
improving conditions such as diabetes and influenza.
For instance, using digital surveillance and alerts for
influenza has been useful in timely identification and
response hence minimizing the effects of the
outbreaks.
2. Personalized Health Interventions
This increases the likelihood of the conservatives
implementing more personalized interventions which
are facilitated by the digital tools. virtual care allows
for the tracking of chronic diseases for instance
diabetes, and the correct management of patients
based on their medical details [29]. It helps also to
raise efficiency of interventions and outcomes for
patients, consequent on the individual approach.
3. Policy and Implementation Challenges
In relation to the use of digital health technologies in
public health there are many policies and
implementation issues that arise. Aspects like data
security, problem of unequal access to technologies,
and the necessity of developing appropriate
regulations are the ones that need to be resolved for it.
It remains for the public health agencies to seek for the
right policies that can create a leveled playing ground
on use of digital health technologies through
preventing discrimination on the little patients and
ensuring the greatest privacy on the larger patients.
Discussion:
Comparative effectiveness information reveals the
level of effectiveness of various digital health
interventions. Telemonitoring activities are most
effective in diabetes care, which can be explained by
high accuracy and constancy of glucose tracking [30].
On the other hand, telemedicine for hypertension:
evidence also reveals improvement in the management
of hypertension; however, implementing is not
without challenges, for instance, in the areas of
telecommunication, equity, facility integration and
others.

V. CONCLUSION
This review shows the great potential of several digital
health technologies in both medicine and public health
while recognizing potential difficulties. The use of e-
Health records and other tools as wearable devices and
telemedicine services have increased the overall
quality of health information, advance the quality of
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care and increase its accessibility. The information in
the study showed that the use of the technologies in the
framework of digital health contributes to improved
outcomes of the medical treatment as it was illustrated
by the effective implementation of the digital twins
and the real-time monitoring systems. However, that
studies also shed light on several difficulties that have
been associated with data security, technological
probing, and integration of systems. Implications of
the study include the fact that as much as digital health
tools has the potential of such marked improvement,
there is a need to place a lot of consideration in the
abovementioned challenges so as to allow for the full
potential of the effectiveness of these tools to be
realized for the benefit of the patients while at the same
time considering the aspect of fairness. In addition, the
effectiveness of these technologies for public health
was demonstrated, the IT platform in the management
of diseases and patient’s interaction; however, new
challenges and ethical issues appeared. Subsequent
studies should examine how to successfully
implement and use DH technologies, analyse policy
and regulation implications and consider new
applications to improve healthcare to the greatest
effect.
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