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ABSTRACT 

Every facet of the healthcare industry, including e-consultations, health surveillance, health education, and other services, is moving toward digitization. Growing 

infrastructure is lacking in nations like India, making it difficult to carry out research to determine how these e-health services affect patient outcomes. Electronic 

health records are widely available in developed nations, which greatly simplifies the assessment of patient outcomes. This essay seeks to assess the impact of e-

health on patient outcomes in the context of Indian healthcare as well as the long-term effects of these e-health offerings. Several databases, including PubMed, 

Google Scholar, and the SCC Web Edition, were used for the integrative literature searches. Keywords such "e-health," "telemedicine," "mhealth," "electronic 

health records," "patient outcomes," and "data protection laws" were used. Just a small number of the publications that were found examined how e-health services 

affected patient outcomes. Other studies evaluated e-health based on its practicality, accessibility, and educational medium in clinical practice. It was determined 

that electronic health services, such diagnostic  patient outcomes are improved by telemedicine services including teleopthalmology and teleECG, remote specialist 

consultations via telemedicine, and adherence tools like voice reminders and visual messaging. E-health services can benefit us in many ways, but they will also 

create new challenges when it comes to protecting personal data. There are several ambiguities in India's IT regulations regarding the security of digital data.In the 

future, we will need to review the legal framework for data protection in addition to enhancing the information system's data content to analyze the effects of 

different patient services.  

INTRODUCTION 

For the most part, digital health consisted of media and apps with an online focus that enhanced connectivity, commerce, and medical content.1 

Furthermore, a far wider range of medical applications—including diagnosis, treatment, clinical decision support, care management, and care delivery—

are being made possible by digital health technologies. 2 

Changes in healthcare delivery and medical practice were sparked by a new phenomenon we refer to as "digital health," which we define as "the cultural 

transformation of how disruptive technologies that provide digital and objective data accessible to both caregivers and patients leads to an equal level 

doctor-patient relationship with shared decision-making and the democratization of care."3 

The decade of the 2010s saw the inevitable digitalization of healthcare, a rapid expansion in medical knowledge, and a shift in patient empowerment at a 

time when stakeholders were ill-prepared. 4 

In the twenty-first century, life expectancy is increasing, the number of patients with chronic diseases is growing, the costs of modern treatment are rising, 

and the World Health Organization projects that there is a global shortfall of 4.3 million health workers. Concurrently, technology is developing at a 

never-before-seen rate. The healthcare industry is undergoing a revolution in hardware and software.5 

The term "e-patient" was first used by Dr. Tom Ferguson, and interest in it began to grow in 2009. Patients who feel empowered regard themselves as 

engaged, equal, and desire to actively participate in choosing their own medical care. They seek a second opinion, consult with other caregivers and 

                                                                        
1 West MA, Farr JL. Innovation at work. In: West MA, Farr JL, and editors. Innovation and creativity at work: psychological and organizational 

techniques, Chichester: John Wiley & Sons Ltd., 1990, pp. 3-13. Google Scholar’ 
2 M. A. West, N. R. Anderson Innovation among the senior management team J. App. Psy. (1996), p. 81. Available at CrossRef and Scopus.Google 

Scholar. 
3 M. du Plessis The Role of Knowledge Management in Innovation J. Knowledge 

Management, 11 (2007), pp. 20–29. View the publisher's CrossRefView in ScopusGoogle Scholar 
4 R. Casadesus-Masanell & F. Zhu Business model innovation and competitive imitation: A case study of sponsor-based business models S. Management 

Journal, 34 (2013), pp. 464– 

482. View the publisher's CrossRefView in ScopusGoogle Scholar. 
5 J. Looney Assessment and Innovation in Education OECD Working Paper, 24 (2009), pages. 
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patients, gather data, make decisions, and assess how the treatment will affect their lives. 6Six we must develop the necessary knowledge and mindset for 

digital health to fill in the gaps and operate as intended. As a result, helping patients and caregivers integrate digital health into routine treatment is one 

of the most important responsibilities of the healthcare industry's stakeholders.7 

On the other hand, widespread m-health adoption represents advances in innovative digital health in low- and middle-income countries. The global 

expansion of mobile technologies is largely to blame for this.8 

Technology that uses mobile telecommunication infrastructure to improve health is referred to as m-health. Its uses extend beyond smartphones to smart 

gadgets, which, through the use of telecommunication technology, have enabled m-health solutions for data gathering and monitoring in both personal 

and medical contexts. As a result, m-health innovation's potential and reach are constantly expanding. Strengthening supply and demand are two 

examples.9 

Technology that uses mobile telecommunication infrastructure to improve health is referred to as m-health. Its uses extend beyond smartphones to smart 

devices, which through the use of telecommunications technology have enabled m-health technologies to monitor various parts of the health systems and 

to create sizable datasets to enhance the delivery of healthcare. and the creation of data, in both private and medical contexts. As a result, m-health 

innovation's potential and reach are constantly expanding. Examples include building large databases to enhance health delivery and bolstering the supply 

and demand sides of the health systems.10 

Technology that uses mobile telecommunication infrastructure to improve health is referred to as m-health. Its uses extend beyond smartphones to smart 

gadgets, which, through the use of telecommunication technology, have enabled m-health solutions for data gathering and monitoring in both personal 

and medical contexts. As a result, m-health innovation's potential and reach are constantly expanding. Examples include building large databases to 

enhance health delivery and bolstering the supply and demand sides of the health systems.11 

The term "big data in healthcare" describes the vast amounts of health information gathered from various sources, including as payer records, medical 

imaging, genetic sequencing, and electronic health records (EHRs).12 

Wearable technology, medical devices, and pharmaceutical research are a few examples. It differs from conventional electronic medical and human health 

data utilized in decision-making in three ways.13 

It spans the vast digital world of the health business, travels at a fast pace, and is incredibly abundant. Its structure and nature are also highly varied due 

to its multiple sources.14 

DEVELOPMENT IN MEDICAL DEVICES AND ALLIED TECHNOLOGY TOWARDS DIGITAL HEALTH 

Medical Devices 

Medical devices that use digital technology to enhance healthcare and well-being are known as digital health-focused gadgets. Through the provision of 

remote patient monitoring, increased accessibility to medical services, and decreased healthcare expenses, these technologies are becoming more and 

more crucial to the improvement of healthcare delivery. They also provide the opportunity for better patient outcomes by making it possible for medical 

issues to be detected and treated early.15 

Wearable devices 

                                                                        
6 Chellaiyan VG, Nirupama AY, Taneja N: Telemedicine in India: Where do we stand? . J Family Med Prim Care. 2019, 8:1872-6. 

10.4103/jfmpc.jfmpc_264_19 
7 Alshareef M, Alsaleh S, Albaharna H, et al.: Utilization of telemedicine in rhinologic practice during COVID- andemic. Am J Otolaryngol. 2021, 

42:102929. 

10.1016/j.amjoto.2021.102929. 
8 Rylski B: Mobile medical technology: the revolution in medicine is in your smartphone . Eur J Cardiothorac Surg. 2016, 50:52. 10.1093/ejcts/ezw031. 
9 West MA, Farr JL. Innovation at work. In: West MA, Farr JL, and editors. Innovation and creativity at work: psychological and organizational 

techniques, Chichester: John Wiley & Sons Ltd., 1990, pp. 3-13. Google Scholar’ 
10 Isakadze N, Martin SS: How useful is the smartwatch ECG?. Trends Cardiovasc 

Med.2020, 30:442-8.10.1016/j.tcm.2019.10.010 Mauldin TR, Canby ME, Metsis V, Ngu AH, Rivera CC: SmartFall: a smartwatch-based fall detection 

system using deep learning. 

Sensors. 2018, 18: 3363. 10.3390/s18103363 
11 Waller M, Stotler C: Telemedicine: a primer. Curr Allergy Asthma Rep. 2018, 18:54. 10.1007/s11882-018-0808-4 
12 Waller M, Stotler C: Telemedicine: a primer. Curr Allergy Asthma Rep. 2018, 18:54. 10.1007/s11882-018-0808-4 
13 Hurst EJ: Evolutions in telemedicine: from smoke signals to mobile health solutions . J Hosp Librariansh. 2016, 16:174-85. 

10.1080/15323269.2016.1150750 
14 Sood S, Mbarika V, Jugoo S, Dookhy R, Doarn CR, Prakash N, Merrell RC: What is 

telemedicine? A collection of 104 peer-reviewed perspectives and theoretical underpinnings. Telemed J E Health. 2007, 13:573-90. 

10.1089/tmj.2006.0073 
15 Jahn SW, Plass M, Moinfar F: Digital pathology: advantages, limitations and emerging perspectives . J Clin Med. 2020, 9:3697. 10.3390/jcm9113697 
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Recent years have seen many advancements in the active field of wearable technology research. These gadgets, which include fitness trackers and 

smartwatches, keep an eye on a number of health-related variables, including heart rate, sleep habits, and physical activity.16 

Wearable technology with augmented reality (AR) incorporated It's a sector that's grown significantly in the last few years. In order to improve user 

experience, researchers are looking for ways to incorporate augmented reality technology into wearable technologies. This could involve adding more 

context to the real environment or displaying information directly in the user's field of vision. 17 

Wearable technology with integrated artificial intelligence (AI) Wearable technology is also incorporating AI to give people access to more sophisticated 

features and functionalities. Wearable technology, for instance, might employ AI to evaluate information from numerous sensors, forecast a user's health, 

or offer tailored advice.  

Wearable technology that harvests energy This is an additional field of wearable technology study. Researchers are working on creating gadgets that can 

produce energy from other sources, like as movement or body heat, to increase their self-sufficiency and decrease the need for charging. 

DIAGNOSTIC DEVICES 

These include diagnostic tools including portable ultrasound equipment, respirometer devices for pulmonary function tests, and glucose meters for 

diabetic patients. Here are a few of the most recent advancements and trends in this field. 18 

These include diagnostic tools including portable ultrasound equipment, respirometer devices for pulmonary function tests, and glucose meters for 

diabetic patients. Here are a few of the most recent advancements and trends in this field. 

Non-invasive medical examinations The development of non-invasive diagnostic tools will give patients a more convenient and comfortable testing 

experience. For instance, technology is being developed to identify ailments using skin sensors or breath analysis, doing away with the need for intrusive 

procedures like blood tests. 19 

Diagnostics based on nanotechnology More sensitive and effective diagnostic tools are being developed thanks to nanotechnology. For instance, 

technologies based on nano particles are being developed to identify particular biomarkers in bodily fluids like blood, enabling the early identification of 

diseases like cancer.  

THERAPEUTIC DEVICES 

These are medical gadgets, like deep brain stimulation machines, insulin pumps, and implanted cardiac pacemakers. Here are a few of the most recent 

advancements and trends in this field.  

⮚ Wearable medications Since they enable ongoing, non-invasive treatment, these devices are growing in popularity. For instance, wearable 

technology is being developed to administer medication directly to the location of an injury or electrical stimulation to the brain to treat diseases 

like depression.20 

Non-intrusive stimulants Trans cranial magnetic or electrical simulators are examples of non-invasive stimulation devices that are being developed 

to treat a range of disorders, such as chronic pain, anxiety, and depression. These gadgets offer a secure and non-invasive substitute for conventional 

therapies by stimulating particular brain regions with magnetic or electrical fields.  

⮚ Regenerative medicine Research in the field of regenerative medicine is expanding, and technologies intended to help injured tissue grow and 

regenerate are being developed. Devices that send growth factors to the site of an injury, for instance, are being developed to encourage tissue 

regeneration and repair.21 

REVIEW OF  LITERATURE 

To find m Health, a literature search was conducted. A thorough search of the literature was conducted using predefined MeSH (Medical Subject Heading) 

terms and keywords, guided by the PICO (Population, Intervention, Comparison, Outcome) framework, on the MEDLINE, PsycInfo, and Embase 

databases on the Ovid platform. Digital health technologies draw attention to the fact that diverse citizens do not have equal access to and usage of 

interventions, which has an impact on population health outcomes.Previous research indicates that there may be no longer be any variations in internet 

                                                                        
16 Dasgupta A, Deb S: Telemedicine: a new horizon in public health in India . Indian J Community Med. 2008, 33:3-8. 10.4103/0970-0218.39234 
17 Brindha G: Emerging trends of telemedicine in India. Indian J Sci Technol. 2013, 6:1-7. 10.17485/ijst/2013/v6isp5.16 
18 Gudi N, Konapur R, John O, Sarbadhikari S, Landry M: Telemedicine supported 

strengthening of primary care in WHO South East Asia region: lessons from the COVID-19 pandemic experiences. BMJ Innov. 2021,7:580-5. 

10.1136/bmjinnov-2021-000699 
19 Ministry of Health. MOH reports first case of coronavirus infection . (2021). Accessed: 15/10/2022: 

https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03- 02-002.aspx. 
20 Dash S, Aarthy R, Mohan V: Telemedicine during COVID-19 in India - a new policy and its challenges . J Public Health Policy. 2021, 42:501-9. 

10.1057/s41271-021-00287-w 
21 Mohan V, Deepa M, Pradeepa R, et al.: Prevention of diabetes in rural India with a telemedicine intervention. J Diabetes Sci Technol. 2012, 6:1355-

64. 10.1177/193229681200600614 

http://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-
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use by gender or ethnicity in the general population. Due to the challenges associated with using the internet in daily life, industry training facilities and 

specialists ought to be assembled to conduct specialized training aimed at enhancing their proficiency with digital health technologies. Medical facilities 

should make it easier for friends, family, and doctors to schedule appointments by streamlining the web-based service process.22 

RESEARCH GAP 

Discovered that there were still some research gaps in the literature this study included. 

The majority of the selected literature confirmed the impact of different characteristics, like age, on health disparities by statistical analysis and a 

qualitative approach.  

Some aspects, such a person's attitude toward the internet and readiness to employ digital health tools, have not been researched.  

The current digital health era has led to a growing desire for more individualized and superior health care services.  

In order to help people access better health care services, the integration of various digital health technologies, such as virtual reality and internet 

multiparty voice call technology, could be used in telemedicine, surgery, disease diagnosis and treatment, and virtual reality in surgery.23 

Research can investigate the effects of more indicators on health inequality, delve deeper into the incidence link between indicators, and then examine 

the causative relationship of associated indicators to suggest more focused countermeasures using machine learning, deep learning, and other techniques.  

OBJECTIVES 

The aim of this systematic review paper is the to find the 

(1) Identify the benefits of the digital health. 

(2) Accepting the challenges of the digital health. 

(3) Mitigate the challenges of the digital health and resolve them for the better result . 

METHODOLOGY 

By using data mining to quickly synthesize the available evidence using a few keywords from PubMed databases, such as "digital health" and "medicine." 

This exercise acted as a first step toward investigating research activities in the relevant fields. By defining arbitrary review parameters that fell within 

the study's time and budgetary constraints, it helped to focus the search. As a result, we arrived at three conceptual frameworks—digital health, medicine, 

and review study—to direct systematic searching for research on digital health on high-quality medical care.  

DATA ANALYSIS 

A systematic mapping of all included reviews based on a standardized data extraction method was created, along with a PRISMA flowchart19 for the 

selection process. For every study goal, data were examined and narrative described using descriptive statistics in tables or graphs. Microsoft Excel20 

was utilized to compute descriptive statistics, and Microsoft Power BI21 was employed to visualize spatial data. 

FINDINGS 

BENEFITS OF DIGITAL HEALTH 

IMPROVE HEALTH CARE ACCESS  

Access to healthcare services has improved because to digital health solutions, particularly in Rajasthan's outlying areas.  

Patients can consult with healthcare providers virtually through telemedicine and mobile health applications, eliminating the need for travel.24 

Increased Productivity and Financial Savings 

Digital health technology result in cost savings by streamlining administrative procedures and minimizing paperwork. 

                                                                        
22 Mehta K, Parag C: Telemedicine: a boon and the promise to rural India . J Rev Prog. 2013, 1:1-4. 
23 Bhowmik D, Duraivel S, Singh RK, Kumar S: Telemedicine - an innovating healthcare system in India . Pharma Innovation. 2013, 2:1-20. 

 
24 Hollander JE, Carr BG: Virtually perfect? Telemedicine for Covid-19 . N Engl J Med. 2020, 382:1679-81. 2020, 29:3-9. 10.1177/1357633X20963893 
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Healthcare practitioners can obtain patient information more efficiently and with fewer errors thanks to electronic health records.25 

Improved Illness Control  

Digital health solutions enable proactive illness management by enabling remote monitoring of patients' health problems. 26 

People can track their health data and obtain individualized advice with the aid of wearable devices and smartphone apps.  

CHALLENGES 

The rise of mobile health apps and connected systems raises critical concerns in privacy, security, ethics, interoperability, regulatory frameworks, and 

public awareness. Safeguarding personal health information from breaches and unauthorized access is vital to maintain patient trust and privacy. Ethical 

issues, particularly data ownership, consent, and transparency, question who rightfully owns and can use the health data generated.27 Interoperability 

challenges hinder seamless communication and data exchange between disparate digital health platforms, affecting the quality and continuity of care. 

Regulatory frameworks struggle to keep pace with rapid technological advancements, complicating compliance and governance. Additionally, raising 

public awareness about these issues is essential to ensure informed usage and trust in digital health solutions.28 Addressing these challenges is crucial for 

the safe and effective deployment of digital health technologies. 

CONCLUSION 

As health services increasingly integrate technology and digital communications, it is crucial to consider barriers to accessing digital healthcare. This 

review examines various surveys used to assess digital health literacy, highlighting the need to address digital divides that may affect public access to 

healthcare. 29Among the measures identified, the eHEALS questionnaire is the most commonly used; however, it is limited in scope. Future research 

should explore objective methods or ability thresholds to assess digital health literacy and other factors influencing public engagement with digital health 

services. Identifying individuals who may struggle with digital access is essential for understanding their healthcare needs and guiding resource allocation 

to support equitable access. Ensuring equity in healthcare is fundamental, and failing to address variations in digital ability, digital capital, and digital 

literacy can perpetuate inequities. Therefore, it is critical to consider assessment tools for digital health literacy, their ease of deployment, and practical 

utilization of their results.30 As digital health care delivery continues to evolve, robust assessment and support mechanisms will be vital to ensuring all 

individuals can benefit from these advancements equitably. 

 

 

                                                                        
25 Pierce RP, Stevermer JJ: Disparities in the use of telehealth at the onset of the COVID-19 public health emergency. J Telemed Telecare. 2020, 29:3-9. 

10.1177/1357633X20963893 
26 Swider SM: Outcome effectiveness of community health workers: an integrative literature review . Public Health Nurs. 2002, 19:11-20. 10.1046/j.1525-

1446.2002.19003.x 
27 Athavale AV, Zodpey SP: Public health informatics in India: the potential and the challenges . Indian J Public Health. 2010, 54:131-6. 10.4103/0019-

557X.75735 
28 Romanick-Schmiedl S, Raghu G: Telemedicine - maintaining quality during times of transition . Nat Rev Dis Primers. 2020, 6:45. 10.1038/s41572-

020-0185-x 
29 Telehealth: A quarter-trillion-dollar post-COVID-19 reality? . (2021). Accessed: November 11, 2022: 

https://www.mckinsey.com/industries/healthcare-systems-and- services/our-insights/telehealth-a-quarter- 

trillion-dollar.... 
30 de Zambotti M, Cellini N, Goldstone A, Colrain IM, Baker FC: Wearable sleep technolog in clinical and research settings. Med Sci Sports Exerc. 2019, 

51:1538-57. 10.1249/MSS.0000000000001947. 
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