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ABSTRACT

“No man is an island unto himself ” – John Donne

According to the World Health Organization, health is “a state of complete physical, mental and social well-
being and not merely the absence of disease and infirmity.” Our healthcare industry, public behaviors, and 
environment have grown exponentially with digital technologies in the era of the 4th industrial revolution. 
Due to rapid digitalization and easy availability of the internet, we are now online round the clock on 
our digital devices, leaving behind digital traces/information. These digital footprints serve as an increasingly 
fruitful data source for social scientists, including those interested in demographic research. The collection 
and use of digital data (quantitative and qualitative) also present numerous statistical and computational 
opportunities, further motivating the development of new research approaches to address health issues. 
In this paper, we have described the concept of digital well-being and proposed how we can use digital 
information for good health.
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1. Introduction
The World Health Organization (WHO) defines 
health as “a condition of complete physical, mental, 
and social well-being and not only the absence 
of disease and infirmity.”1 In the 4th industrial 
revolution, our healthcare industry, public behavior, 
and environment have all changed swiftly because 
of the rapid advancement of digital technologies.2-4 
We are now attached to our digital devices, leaving 
behind digital traces/information because of growing 
digitalization and the easy availability of the internet. 
There has been a recent boom in the use of web 

data by social scientists, particularly those interested 
in demographics. Various statistical, computational, 
and ethical difficulties arise from the acquisition and 
use of digital data, and these issues are driving the 
development of new research methodologies. The 
healthcare industry could benefit from this.5

Being away from our electronic gadgets causes 
us to experience FOMO—fear of missing out, a 
condition caused by the pervasiveness of digital 
technologies in our daily lives. A well-known 
example of FOMO is a psychiatric ailment known 
as Nomophobia (fear of being cut off from mobile 
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phone connectivity).6-8 For us to evolve as human 
beings, we need the company of others. In other 
words, social interaction can alleviate stress, worry, 
and depression; on the other hand, social isolation 
can be extremely harmful to one’s mental health. 
Many people spend a significant amount of time each 
day on popular social media apps and websites such 
as messenger, Instagram, and Facebook.

Additionally, in 2019, there were 3.484 billion 
social media users globally, an increase of 9% over 
the previous year. Many lives have been transformed 
by social media. The impact of social media and its 
applications on a wide range of lives is being studied 
by researchers and intellectuals.9 Now that we are 
living in a digital world, exposure has an impact on 
our social lives and health-related behaviors. The way 
people seek medical care has also changed due to this 
enormous shift in the external world and social media 
contacts. The recent pandemic has made us more 
comfortable with using social media to communicate 
with our loved ones rather than meeting them face-
to-face. Metaverse, Second Life, and The Sims are 
popular social media apps for millennial and Gen Z 
members to develop intimate relationships and to 
create the ideal virtual life that they are unable to 
achieve in the real world. For example, LIKE emojis 
can convey happiness and acceptance of successes, 
while sad emojis can be used to show sorrow or 
dejection on the internet.10 Some individuals post-
inspirational quotations on social media when they 
have had a bad day, when they have had a good day, 
or when they are feeling down.9 We should not be 
surprised that people’s health-seeking habits have 
shifted so dramatically because of their extensive 
use of the internet. When people notice a symptom, 
they are now more likely to turn to Google rather 
than their primary care physician. It is crucial that the 
general population should seek health information 
from reliable sources, such as their primary care 
physician due to the increasing prevalence of false 
and misleading materials on the internet.10

There have been changes in health-seeking 
behavior, as well as gadgets and software that collect 
and store these data. A wide range of wearable 
devices, such as live cameras and gaming interfaces, 
and mobile phone applications, record a wide range 

of basic health data in the era of the fourth industrial 
revolution. Data include pulse rate, heartbeat, oxygen 
saturation, and calorimeter readings, as well as more 
complex health information, such as measuring the 
intraocular pressure,11-13 the fetal heartbeat,14 and 
gait recognition.15

Virtual hospitals have been strengthened by the 
pandemic because patients can plan consultations 
with professionals worldwide to discuss their health, 
get an opinion on tests, and receive treatment 
recommendations via a virtual hospital network. 
A virtual hospital has been shown to be a godsend in 
the pandemic because of its accessibility, affordability, 
ease of doing, vast reach, and money generating. The 
preceding statements supported how our health and 
behavior are being affected by the digital ecosystem, 
making it impossible to separate from our daily lives.16

2. Health and Well-Being in the Digital 
Age
People throughout the world have never been more 
linked than they are today, thanks to the widespread 
use of digital health and digital technologies. An 
unparalleled level of technological advancement is 
taking place. Despite this, there is still a great deal of 
potential for digital health solutions to improve the 
health of populations. To hasten the global attainment 
of health and well- being, international organizations 
like WHO are turning to digital technology to exploit 
their full potential.17 Everyone, everywhere, and at any 
age can benefit from the World Health Organization’s 
Global Strategy on Digital Health 2020-2025. Digital 
Health efforts must be directed by a comprehensive 
plan that incorporates financial, organizational, human, 
and technological resources to achieve their full 
potential, whether at the national or regional levels.18 
As part of India’s Ayushman Bharat Digital Mission 
(ABDM), the nation’s digital health infrastructure will 
be given the foundation it needs to thrive. It will be 
possible in the future to use digital highways to connect 
the many players in the healthcare ecosystem.19

Different authorities have described the concept 
of digital well-being, fueled by new technology, in 
different ways it is emerged as a medium for enhancing 
and improving human well-being over the last decade 
(UNESCO). When digital technology helps people 
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achieve their goals, they feel “satisfied” (Google) in 
an atmosphere characterized by excessive digital 
communication, a state in which one’s subjective well-
being is maintained. When people are in a state of 
digital well-being they can use digital media in a way 
that makes them feel comfortable, secure, content, and 
fulfilled (Gui Fasoli and Carridore). The ideal balance 
is an individual’s subjective perception between 
the benefits and drawbacks of mobile connectivity. 
A combination of emotional and cognitive responses 
to the integration of digital connectivity into everyday 
life constitutes this state of mind.

The hallmarks of digital well-being include 
maximum enjoyment and functional support with 
little loss of control and functional impairment (Mariek 
Vanden Abeele). Now it is clear that the concept of 
DIGITAL WELLBEING will play a significant role in 
moving forward in terms of public health. Due to 
many restrictions, digital technology is now part of 
our daily lives like never before. Work from home 
and online education have become commonplace in 
our daily lives, which are increasingly dependent on 
digital technology.20 Home confinement, grief, lack of 
human contact, and many other factors are leading 
to increased depression and mental health issues 
in post-pandemic settings.21 Even if these problems 
are the result of technological developments, the 
concept of “digital well-being” suggests that they can 
be addressed in the same way.

Any time a person uses a digital device, whether 
intentionally or unintentionally, a digital trace or a 
footprint is left behind.5 Health programs (e-health 
applications) are pre-installed on various mobile 
phones that record our vitals, which is a fact that 
few people are aware of. However, the device still 
has the health information saved on it.22 Users who 
are aware of the various health-related programs 
installed the applications on their digital devices and 
keep track of health-related events or data on a 
personal basis. Doctors can use these measurements 
(such as blood pressure, pulse, respiratory rate, and 
oxygen saturation) during routine physical exams to 
make inferences about a patient’s health. Even though 
this is not widely practiced due to a variety of factors, 
the most prevalent of which is the digital divide and 
sub-optimal digital and health literacy (Table 1).23

In addition to keeping track of vitals, this data 
can be used to monitor medication compliance or 
to prescribe health promotion actions indirectly.24 
Using a patient’s smartwatch, pedometer app, or 
smartphone application, a doctor can double-
check the recommended amount of walking for a 
diabetic patient. Similarly, oscillometric techniques 
can be used to track changes in blood pressure in 
hypertension patients, especially if the medicine 
is not taken as prescribed. Indirect proof of non-
compliance will be sent to the treating physician 
because of this. New opportunities for innovation 
and technology have been created by the recent 
pandemic. Digital devices have been used by patients 
around the world to monitor their oxygen saturation, 
which has helped to identify the deterioration of a 
COVID-19-positive patient’s condition by watching 
any dip in the oxygen saturation.25 As a result of the 
epidemic, virtual wards have been established. The 
COVID Oximetry Home service and post-hospital 
assessment models are headed by primary care 
in the United Kingdom’s virtual ward for remote 
monitoring of COVID-19 patients.25 We can utilize 
digital data as an analog to get a sense of a patient’s 
“DIGITAL WELLBEING” prior to examination by 
using it with proper permission/consent. Analyzing 
digital applications using numerical data can assist 
patients and doctors in detecting any deviations 
from normal health and provide remedies in the 
form of feedback or warning signals.26 With the 
patient’s permission, the patient’s social media 
posts, and chats can also be obtained and analyzed 
to provide insight into the patient’s mental health. 
Social media is now being utilized to model 
mental well-being and to understand the results 
of healthcare interventions. Psychological diseases 
including depression, suicidality, and anxiety may now 
be accurately predicted by computers, thanks to 
quantitative methods developed by the field’s leading 
researchers. When someone uses certain trigger 
phrases in a comment on social media, an alert can 
be sent, and immediate action is taken to save a 
life. It is hoped that the review above would aid in 
mental health monitoring, diagnosis, and treatment 
planning in the future. The validity of these reviews 
cannot be evaluated using a standardized procedure, 
hence more research is required. It is possible to 
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analyze and predict future health and illness patterns 
based on digital data, which may then be used to 
make changes in the healthcare system to meet 
those needs.26 To make use of the digital well-being 
component, health metrics can be matched from a 
variety of sources, including personal digital devices, 
physical exams and laboratory studies. This allows 
for a more comprehensive assessment of health.

3. Conclusion and Global Health 
Implications
To summarize, the concept of “DIGITAL WELL-
BEING” is very important to consider in the future 
and it should be incorporated into our healthcare 
system. It is high time now to redefine Health 
by incorporating the “DIGITAL WELL-BEING” 
component- “a state of complete physical, mental, 
social well-being, digital wellbeing and not merely the 
absence of disease and infirmity.”

Compliance with Ethical Standards

Conflicts of Interest: The authors declare no competing interests. 
Financial Disclosure: Nothing to declare. Funding/Support: There 
was no funding for this study. Ethics Approval: Not applicable. 
Acknowledgment: None. Disclaimer: None.

References
1. World Health Organization. Constitution. WHO. Accessed 

January 30, 2022. https://www.who.int/about/governance/
constitution

2. Chiles RM, Broad G, Gagnon M, et al. Democratizing 
ownership and participation in the 4th Industrial Revolution: 
challenges and opportunities in cellular agriculture. Agric 
Hum Values.2021;38:943-961. https://doi.org/10.1007/
s10460-021-10237-7

3. Bhattacharya S, Pradhan KB, Bashar MA, et al. Artificial 
intelligence enabled healthcare: a hype, hope or harm. J Fam 
Med Prim Care. 2019;8(11):3461-3464. doi:10.4103/jfmpc.
jfmpc_155_19

4. Bhattacharya S, Hossain M y, Juyal R, Sharma N, Pradhan KB, 
Singh A. Role of public health ethics for responsible use of 
artificial intelligence technologies. Indian J Community Med. 
2021;46(2):178. doi:10.4103/ijcm.IJCM_62_20

5. Cesare N, Lee H, McCormick T, Spiro E, Zagheni E. Promises 
and pitfalls of using digital traces for demographic research. 
Demography. 2018;55(5):1979-1999. doi:10.1007/s13524-
018-0715-2

6. Farooqui IA, Pore P, Gothankar J. Nomophobia: an emerging 
issue in medical institutions? J Ment Health Abingdon Engl. 
2018;27(5):438-441. doi:10.1080/09638237.2017.1417564

7. Rodríguez-García AM, Marín-Marín JA, López-Núñez 
JA, Moreno-Guerrero AJ. Do age and educational stage 
influence no-mobile-phone phobia? Int J Environ Res Public 
Health. 2021;18(9):4450. doi:10.3390/ijerph18094450

8. Bhattacharya S, Bashar MA, Srivastava A, Singh A. 
NOMOPHOBIA: NO MObile PHone PhoBIA. J Fam 
Med Prim Care. 2019;8(4):1297-1300. doi:10.4103/jfmpc.
jfmpc_71_19

9. Karim F, Oyewande AA, Abdalla LF, Chaudhry Ehsanullah R, 
Khan S. Social media use and its connection to mental health: 
a systematic review. Cureus. 12(6):e8627. doi:10.7759/
cureus.8627

10. van Veen T, Binz S, Muminovic M, et al. Potential of 
mobile health technology to reduce health disparities 

Key Messages
► Digital Wellbeing is very important to consid-

er in the future, and its implications for access 
to healthcare are far-reaching.

► It is high time that public health practitioners 
redefined Health by incorporating the “Digital 
Well-being” component into the overall defi-
nition of health and well-being.

Table 1:  Attainment of digital well-being

Data Types Sources Types of Health Information 
can be Gathered

Health Implications

Quantitative Digital wearable-examples-smart 
watches, mobile phones with 
inbuilt health applications

Blood pressure, pulse rate, heart 
rate, rhythm abnormality, oxygen 
saturation, physical exercise/
calories burnt, respiratory rate

•  Identifying the early warning 
health-related signals/signs 
and correction to attain 
digital well-being.

Qualitative Social media use/reactions (icons), 
social media chats/contents, type 
of social media use duration 
of use

Motivational/spiritual posts 
during the crisis phase of life, 
negative thoughts during the 
depression

•  Time trends and forecasting 
of individuals’ health status 
and taking appropriate 
actions.



5 of 5 Int J MCH AIDS 2023;12(1):e588. https://doi.org/10.21106/ijma.588 www.mchandaids.org

Digital Well-being

in underserved communities. West J Emerg Med. 
2019;20(5):799-802. doi:10.5811/westjem.2019.6.41911

11. Satpute DA, Patil PH, Kuchake VG, Ingle PV, Surana SJ, 
Dighore PN. Assessment of impact of patient counselling, 
nutrition and exercise in patients with type 2 diabetes 
mellitus. Int J PharmTech Res. 2009;1(1):1-21.

12. Patil RM, Kulkarni R. Universal storage and analytical 
framework of health records using blockchain data from 
wearable data devices. 2020 2nd International Conference 
on Innovative Mechanisms for Industry Applications 
(ICIMIA). 2020:311-317. Accessed June 5, 2022. https://
www.semanticscholar.org/paper/Universal-Storage-and-
Analytical-Framework-of-using-Patil-Kulkarni/05d10be50e
eb95090efd02f9489c60473ae18c39

13. Liu X, Zhao C, Zheng B, et al. Wearable devices for gait 
analysis in intelligent healthcare. Front Comput Sci. 2021;3. 
doi:10.3389/fcomp.2021.661676

14. Pevnick JM, Birkeland K, Zimmer R, Elad Y, Kedan I. Wearable 
technology for cardiology: an update and framework for 
the future. Trends Cardiovasc Med. 2018;28(2):144-150. 
doi:10.1016/j.tcm.2017.08.003

15. Warrington DJ, Shortis EJ, Whittaker PJ. Are wearable 
devices effective for preventing and detecting falls: an 
umbrella review (a review of systematic reviews). BMC 
Public Health. 2021;21(1):2091. doi:10.1186/s12889-021-
12169-7

16. Hermes S, Riasanow T, Clemons EK, Böhm M, Krcmar H. 
The digital transformation of the healthcare industry: 
exploring the rise of emerging platform ecosystems 
and their influence on the role of patients. Bus Res. 
2020;13(3):1033-1069. doi:10.1007/s40685-020-00125-x

17. World Health Organization. Digital Health. WHO. Accessed 
January 30, 2022. https://www.who.int/health-topics/digital-
health

18. Ventola CL. Mobile devices and apps for health care 
professionals: uses and benefits. P T. 2014;39(5):356-64.

19. Ayushman Bharat Digital Mission. National Health 
Authority. Accessed January 30, 2022. https://abdm.gov.in

20. Whitelaw S, Mamas MA, Topol E, Spall HGCV. Applications 
of digital technology in COVID-19 pandemic planning 
and response. Lancet Digit Health. 2020;2(8):e435-e440. 

doi:10.1016/S2589-7500(20)30142-4

21. World Health Organization. Mental Health and COVID-19. 
WHO. Accessed January 30, 2022. https://www.who.int/
teams/mental-health-and-substance-use/mental-health-
and-covid-19

22. Marley J, Farooq S. Mobile telephone apps in mental health 
practice: uses, opportunities and challenges. BJPsych Bull. 
2015;39(6):288-90. doi: 10.1192/pb.bp.114.050005

23. Hossain MM, Tasnim S, Sharma R, et al. Digital 
interventions for people living with non-communicable 
diseases in India: a systematic review of intervention 
studies and recommendations for future research and 
development. Digit Health. 2019;5:2055207619896153. 
doi:10.1177/2055207619896153

24. Greenhalgh T, Knight M, Inda-Kim M, Fulop NJ, Leach J, 
Vindrola-Padros C. Remote management of COVID-19 
using home pulse oximetry and virtual ward support. BMJ. 
2021;372:n677. doi:10.1136/bmj.n677

25. Hallberg D, Salimi N. Qualitative and quantitative analysis 
of definitions of e-health and m-health. Healthc Inform Res. 
2020;26(2):119-128. doi:10.4258/hir.2020.26.2.119

26. Kaushik S, Choudhury A, Sheron PK, et al. AI in healthcare: 
time-series forecasting using statistical, neural, and 
ensemble architectures. Front Big Data. 2020;3:4. doi: 
10.3389/fdata.2020.00004


