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Background & objectives: mHealth technologies, with their potential in improving public health, have
recently gained considerable interest in India, offering an opportunity to deliver tailored and low cost
interventions to the selected populations, especially in resource-poor settings. Project Vayoraksha aimed
at developing and pilot testing mHealth technology-assisted strategies (Vayoraksha mobile application
and field Vayoraksha network) to improve healthcare delivery and reverse quarantine at the field level
among the geriatric population.

Methods: This field operational research study was implemented in Pathanamthitta, Kerala, from
October 2020 to July 2021. The Vayoraksha mobile phone application for the geriatric users and a
web interface used by healthcare workers involved in the field Vayoraksha network was developed
with multisectoral expertise. Vayoraksha had facilities for symptom surveillance, teleconsultation and
assessment of needs and included a community-based system to monitor and meet their needs that can
help in reverse quarantine of the geriatric population.

Results: The project was implemented using the field Vayoraksha campaign involving frontline health
workers and community volunteers. A baseline survey of 4782 geriatric population in the study area was
conducted in Phase I, and 2383 (49.8%) had access to a smartphone facility to use Vayoraksha. Of these,
1257 (52.7%) were covered under the ‘field Vayoraksha campaign’ using intersectoral coordination and
community participation. A total of 750 (59.6%) geriatric individuals downloaded the application of
whom, 452 (60.3%) used the services of Vayoraksha. Needs were registered by 56 (12.3%) individuals of
which 46 (82.1%) were medical needs related to the management of chronic diseases. More than 70 per
cent of the needs were met through the Vayoraksha field network under the local primary health centre.
More than 80 per cent of the geriatric individuals reported symptoms related to COVID-19 during
the intervention period. Compliance with quarantine was observed in 77.7 per cent of the geriatric
populations. Among those who used Vayoraksha, 26 (5.7%) availed tele-counselling services, and 3
(0.6%) used teleconsultation facilities. It was observed that Vayoraksha users had a higher proportion
of the geriatric population who were young, educated, having chronic morbidity and living with family.
Regular symptom surveillance was done within this group; only 12 (2.6%) of them tested positive for
COVID-19 during this study.
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Interpretation & conclusions: Results of this pilot study are promising, with 60 per cent of the geriatric
population downloading and using Vayoraksha within a short time. Technology-assisted interventions
can supplement the existing system for improved healthcare delivery among the vulnerable groups and
have good potential for scale-up in the near future in developing countries.
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The COVID-19 pandemic resulted in a global
health crisis which has profoundly impacted
individual lives across the globe, including India'.
With the first reported case of COVID-19 being from
Kerala, India in January 2020, several strategies
were implemented for the prevention and control of
COVID-19 in this State. Studies have shown that
people in older age groups with comorbidities are
at a higher risk of severe disease and mortality due
to COVID-19. According to the last census done in
20112, the geriatric population (=60 yr) in India was
8.6 per cent, which was projected to go over 10 per
cent by 2020, and Kerala State houses the maximum
proportion of the geriatric population in the country®*.
This poses a greater challenge to the government
given the significant resources that were required
for protecting this vulnerable group during the
pandemic®®. The situation was expected to be worse
after the lockdown when the international and State
borders were opened. A large number of non-resident
Keralites were returning to Kerala, which was one
of the factors associated with a spurt in the number
of cases in the State. One of the strategies proposed
to protect the geriatric population and those with
comorbidities in this context was the implementation
of reverse quarantine in the field’. Reverse quarantine
typically keeps vulnerable individuals from the rest
of the population, thereby reducing the chance of
infection’®. However, it was challenging to implement
this in the community during the pandemic; therefore,
novel unique strategies for successfully implementing
reverse quarantine were crucial.

The mHealth technologies are thought to have
considerable potential in improving public health and
have shown improving health outcomes in India®'.
These technologies provide an opportunity for delivery
of tailored interventions to the population at low cost,
especially in resource-poor settings. A recent trial used
aweb-based application as ajob aid to frontline workers
in the community to improve maternal, neonatal and
child care services among the tribal population in
Gujarat™'°, Similarly, another study explored the effect
of mHealth voice message services among women

from low-income backgrounds and showed a positive
impact on maternal health outcomes''. Although a
few studies are currently exploring the effectiveness
of mHealth-based interventions, there is no published
literature on implementing similar interventions among
the geriatric population during COVID-19 from India.
Kerala State set an exemplary model initially with the
lowest mortality and highest recovery rate compared
to many other States. Pathanamthitta district of Central
Kerala was one of the initial cities impacted by the
COVID-19 outbreak in our country. Given that the
State’s biggest concentration of elderly people resided
in this district, numerous innovative measures, such
as mapping of vulnerable populations that involved
a powerful local self-government and health system,
were carried out. In this context, Project Vayoraksha
was conceptualized to develop novel cost-effective
mHealth technology-assisted strategies to improve
healthcare delivery and implement reverse quarantine
effectively and to pilot this at the field level in the
Pathanamthitta district in the context of the COVID-19
pandemic.

Material & Methods

This pilot project was a field operational research
study done in collaboration with the district
COVID-19 control team, Pathanamthitta, Kerala, for
improved healthcare delivery among the geriatric
population from October 2020 to July 2021 after
procuring the Institutional Ethics approval. A
participant information sheet was given in the local
language, and informed consent was taken from all
the participants.

The study was conducted in two phases. The
initial Phase I included ward-wise enumeration of
the geriatric population (=60 yr) by field-level
workers with data on accessibility to smartphone
facilities (either their phone or a phone belonging to
a family member) and development of the Vayoraksha
application. A multisectoral project team, which
included representatives from various departments
such as District Administration, Health, Information
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Technology, Engineering, Local Self-Government
(LSG), National Health Mission (NHM), Social Justice
Department and co-ordinators of all field-level workers
was formed, and intersectoral meetings were conducted
along with training sessions. The study area selected
was Pathanamthitta Municipality for this pilot project.

Field-level workers such as Anganwadi workers
(AWW) and Accredited Social Health Activists
(ASHAs) were the nodal persons at the division level to
coordinate activities related to the geriatric population.
Trained counsellors under the NHM were also
mobilized to monitor the planned activities. Baseline
data were incorporated into the application using a
unique identification number for anyone >60 yr.

Phase II included the implementation of Vayoraksha
on a pilot basis. Project Vayoraksha included two
components, the Vayoraksha mobile application and
the field Vayoraksha network. The first step was the
development of mHealth technology, a mobile phone
application that can be used by the geriatric population
and a web interface used by healthcare workers
involved in the field Vayoraksha network. Tutorial
videos on using the application and the process flow
with benefits were prepared.

Process flow in Vayoraksha: Vayoraksha includes a
participant-facing Android mobile application (to be
downloaded and used by participants) and a web portal
to generate reports and enable inter-departmental co-
ordination for service delivery. Once downloaded
and installed, the participants could log onto the
application using the unique identification number.
Once the backend server verified the ID, participants
could use the mobile application. All data related to
the project were stored in a cloud-based system with
encryption. Data were secured by login credentials
and accessible only to the investigators. No public
web interface was provided to the study participants.
Each participant could log onto the portal using their
registered mobile phone numbers through an OTP
generated on a real-time basis. Once the participant
logged into the application, he/she was provided
access only to their information which was input
voluntarily by the study participant after an informed
consent process. The Health Department and Local
Self-Government Department (LSGD) were provided
access only to the information that would enable them
to meet the needs of the study participants. Officials of
the health department could view only the participant’s
name, address, phone number and reported symptom

or health need to facilitate fulfilment of the need.
Similarly, officials of the LSGD could view only
the participant’s name, address, phone number and
reported non-medical need to facilitate fulfilment of
the need. Login credentials were provided for users
from the health department and LSG to prevent
unauthorized access of data. The mobile application
provided a facility for daily symptom monitoring (to
monitor symptoms compatible with COVID-19) based
on a self-administered questionnaire and requests for
any medical or non-medical needs to be fulfilled. It
also provides relevant information on COVID-19,
daily updates from District COVID-19 Cell and phone
numbers of services (e.g., home delivery of household
provisions and emergency transportation) (Fig. 1).

Data entered by participants (symptom status and
medical/non-medical needs) were assessed through
the web portal by designated district-level officers.
Depending on the symptom status and self-reported
needs, the information was communicated to relevant
stakeholders at the field level (local body level) for
necessary action. Anganwadi workers coordinated with
ASHAs, primary health centres (PHCs) field teams and
LSG to ensure that the various needs of participants
were met.

Monitoring of symptoms and quarantine status: Daily
monitoring of symptoms compatible with COVID-19
of the geriatric population and quarantine status of
the geriatric population was collected. Urban PHC,
Pathanamthitta, was catering to the medical needs
and symptom surveillance of the population. Persons
who reported symptoms compatible with COVID-19
diagnosis were mobilized for COVID-19 testing as
per State government protocols. Participants self-
reported this using a web form available in the
mobile application. The mobile application prompted
participants to report symptom status daily. In addition
to self-reporting by the geriatric population, a random
check for the quarantine status in a sample of the
geriatric population was conducted by staft involved
in the field Vayoraksha network. Reasons for the
quarantine break were explored, and appropriate
actions were taken to reduce the quarantine breaks.

Facilities to report medical and non-medical needs:
These facilities were provided in the Android
application and web portal of the coordinators of the
field Vayoraksha network. The needs were sorted, and
appropriate actions like home delivery of drugs by
field-level workers, (Junior Health Inspector/ASHAs/
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Fig. 1. Process flow in the field Vayoraksha network.

AWWSs) were undertaken. LSG were catering to the
non-medical needs of the population. Those unable to
meet food requirements were provided food through
community kitchens and budget hotels run by the local
body. One coordinator was assigned to monitor and
ensure the smooth functioning of the project.

Results

Development  of the Vayoraksha application:
Vayoraksha was designed to help improve healthcare
delivery and in an effort to promote self-quarantine
among the most vulnerable sections of the population.
Vayoraksha was designed as a novel [T-based solution
to integrate care provision for the geriatric population
and ensure doorstep service delivery. Vayoraksha
portal interfaced with LSGs, district administration
and health department to meet the felt needs of the
persons enrolled. These included, but not limited to,
healthcare follow up for chronic illnesses, provisions
for home, food supply, purchase and doorstep delivery
of medicines. The services/facilities incorporated into
the Vayoraksha application are shown in the Box.

Implementation of project Vayoraksha:

Strategies used: Being a pilot study undertaken in a
selected area, a wide publicity exercise could not be

Box: Details of the services incorporated into Vayoraksha
application

1. Symptomatic surveillance to assess the presence of
symptoms similar to COVID-19

2. Needs assessment of the population (medical and non-
medical needs)

3. Information regarding nearby services, including medical
and non-medical services

4. Daily updates from the District Administration/Health
Department about the COVID-19 situation in the district

5. Provision for meeting the needs of participants through
field Vayoraksha network and access to services of trained
counsellors

6. Assessment of quarantine status of geriatric population

7. Geriatric helpline number

COVID-19, coronavirus disease 2019

undertaken. At the same time, details of the project
had to be communicated to the target population in
sufficient detail. Using the trial and error method, a few
strategies were deployed in the field

Strategy 1: One-to-one communication through phone:
Considering the COVID-19 situation and to minimize
the risk of contact with the target population, the initial
strategy was to call the geriatric population who had
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Fig. 2. Details of the geriatric population covered in different phases of project Vayoraksha.

access to a smartphone facility to sensitize them on the
project and the benefits of using Vayoraksha. Tutorial
videos on application usage were sent to the users
through social media.

Strategy 2: One-to-one communication (interpersonal
communication) in_the community with the help of a
multisectoral team — field Vavoraksha campaign: As
many challenges were encountered with the initial
strategy and had suboptimal results, we launched
a ‘field Vayoraksha campaign’. As the project
involved a technology-related intervention, young
college students more familiar with technology were
mobilized from the COVID-19 volunteer group of the
district administration, trained and sent to the selected
community along with field workers. To address the
trust issues about the project, a participant information
letter on Vayoraksha, explaining the project and its
benefits to participants, was prepared in the local
language (Malayalam), authorized by the district
collector and disseminated in the community. Two
volunteers accompanied two field workers to cover
the target population in each of the 32 wards in the
Pathanamthitta Municipality area.

Other strategies used: Anyone in the family with a
facility for installing and using the Vayoraksha mobile
application on behalf of a geriatric person in his/her

household was included to improve the feasibility of
implementation. Volunteers were recruited to monitor
the project at the community level.

District helpline number for psychological support:
Psychological support was provided by trained
counsellors of the NHM in association with a
professional organization of psychologists under
the technical supervision of the Nodal Officer of the
District Mental Health Programme. These services
were integrated with the geriatric helpline. The whole
process was integrated and monitored using the
mHealth technology.

A total of 4782 geriatric individuals from 32 wards
were included in the baseline survey. Of these 2383
(49.8%) had access to smartphone facilities. Nearly
50 per cent of the eligible participants were covered in
the field Vayoraksha campaign. Details regarding the
pattern of use and user statistics in Project Vayoraksha
are shown in Figure 2.

Details of beneficiaries of project Vayoraksha: A
total of 750 geriatric individuals downloaded the
Vayoraksha mobile application. Nearly 60 per cent
of this population used the services of Vayoraksha.
A comparison of sociodemographic variables based
on the use pattern of Vayoraksha is shown in Table 1.
Users of Vayoraksha comprised a higher proportion
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Table I. Comparison of sociodemographic details based on the pattern of the use of Vayoraksha
Variables Vayoraksha users Vayoraksha non-users
(n=452), n (%) (n=298), n (%)
Age groups (yr)
60-69 243 (53.8) 147 (49.3)
70-79 142 (31.4) 108 (36.2)
>80 67 (14.8) 43 (14.4)
Gender
Male 250 (55.3) 180 (60.4)
Female 202 (44.7) 118 (39.6)
Educational status
Uneducated 26 (5.8) 15 (5)
<10" standard 330 (73.1) 235 (78.9)
>10" standard 96 (21.2) 48 (16.1)
Possession of a ration card
APL 340 (75.2) 225 (75.5)
BPL 112 (24.8) 73 (24.5)
Marital status
Currently married 270 (59.7) 171 (57.4)
Widow/widower 177 (39.2) 121 (40.6)
Others 5(1.1) 6(2)
Geriatric population availing social security schemes 377 (83.4) 242 (81.2)
Geriatric population living with family 435 (96.2) 277 (93)
Presence of chronic morbidity 309 (68.4) 195 (65.4)
APL, above poverty line; BPL, below poverty line

of young, completed high school education, having
chronic morbidity and the geriatric individuals living
with family. Among those who used Vayoraksha, >80
per cent reported symptoms related to COVID-19
(Table II). The common symptoms reported were
loss of taste and smell. However, only 65 (14.3%) of
these fulfilled the WHO criteria for a suspected case
of COVID-19 (Table II). A majority of the participants
suffered from chronic diseases, and medications for
chronic diseases were the most common medical
need registered by users. Non-medical needs included
the purchase of essential grocery items and supply
of meals which community kitchen/budget hotels
provided. Nearly 75 per cent of the needs were
addressed through the field Vayoraksha network.
However, a few needs registered, such as doctor’s
consultation at home, requests for a particular brand
of medications for chronic diseases and requests for
non-essential commodities were not addressed. More
than 75 per cent of the geriatric population followed
compliance to quarantine.

Discussion

This study describes developing and implementing
anovel mHealth-assisted strategy — Project Vayoraksha
among the geriatric population in a community setting
in Kerala. This is one of the few studies that explored
mHealth in improving healthcare delivery in India, and
to the best of our knowledge, the only study conducted
among the geriatric population during COVID-19
from Kerala. The ubiquitous nature of mHealth
enables the opportunity to augment healthcare service
delivery to all, especially vulnerable groups such as
the geriatric population'>". According to the WHO
reports, the proportion of the world’s population >60
yr is to expectedly double between 2015 and 2050™.
More than 80 per cent of these will be in developing
nations like India'*. These demographic changes call
for new strategies involving technology to remould
these nations into digitally empowered populations.
The results of this study show that nearly 60 per cent
of the geriatric population used services of Project
Vayoraksha, which aided in the decentralization of
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Table II. Distribution of the study population based on the use of Vayoraksha services

Variables n (%)
Geriatric population who have registered needs in Vayoraksha 56 (12.3)
Type of need

Medical 46 (82.1)
Non-medical 9 (16.1)
Both 1(1.8)
Primary medical needs identified (numbers not mutually exclusive)

Medications for chronic diseases 34 (7.5)
Medical consultations at home 6(1.3)
Other medications (Vitamin supplements and painkillers) 15(3.3)
Geriatric individuals who have reported having followed quarantine in the intervention period 351(77.7)
Quarantine break 101 (22.3)
Reasons for quarantine break identified (numbers not mutually exclusive)

Purchase of medications of particular brands 64 (14.1)
Visit friends and relatives 12 (2.6)
Attend family functions 6(1.3)
Others 47 (10.3)
Geriatric individuals who reported symptoms (numbers not mutually exclusive)

Geriatric individuals who reported symptoms 392 (86.7)
A suspected case of COVID-19 65 (14.4)
Fever 27 (6)
Cough 43 (9.5)
Breathing difficulty 35(7.7)
Sore throat 11 (2.4)
Headache 25(5.5)
Loss of smell 363 (80.3)
Loss of taste 387 (85.6)
Geriatric individuals who availed counselling services 26 (5.7)
Geriatric individuals who availed teleconsultation facility 3(0.6)
Geriatric individuals who became COVID positive during the intervention period 12 (2.7)

activities, near real-time monitoring of symptoms,
needs, coordination, effective management of resources
and delivery of health services without the barrier of
proximity in the context of the pandemic.

Existing literature has also highlighted the
efficient role of digital tools and mHealth applications
in assisting older people with independent living'.
Evidence from recent systematic reviews suggest
that mHealth interventions can improve health
behaviours such as healthy eating, physical activity,
and medication adherence and is a potential tool for
disease prevention among the geriatric population'®!7,
However, the uptake of mobile phone technology

among the geriatric population from developing
countries is low compared to developed countries®'®!,
At this stage of understanding, we speculate that the
significantly higher uptake of the Vayoraksha project
in this maiden attempt was primarily due to the early
involvement of local stakeholders, participatory
management and quick adaptation to field-level
challenges. Project implementation was aided by
the involvement of frontline healthcare providers in
the field Vayoraksha network and the mobilization
of young community volunteers. Participation of the
District Health department, the district administration
and LSG was a crucial element in the swift and
effective implementation of COVID-19 control
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activities in the district. A similar project done in 2019
involved frontline workers in improving maternal and
child outcomes using mobile phones and web-based
applications among the tribal population in India'.
In contrast to the study mentioned above, where
the intervention is mHealth application enabled by
community workers, project Vayoraksha was a direct
participant-centred application, making it unique.

Adapting technology considering the
characteristics of end users helps in improving the
acceptability of the intervention. It was noticed in this
study that the geriatric population <70 yr, currently
married and those with higher educational status were
more receptive to technology-based intervention,
which ties well with the existing literature®!>!8:19,
The geriatric population staying with their family
members was found to use Vayoraksha as per other
study findings. Constant motivation and support from
family members to learn and use technology could
be the reason for compliance with the intervention.
Family support, especially from young grandchildren,
emerged as a significant factor in the uptake of
technology-based interventions in a recent study done
among the geriatric population in the United States,
which supports this finding?®. A higher proportion
of the geriatric population with chronic morbidity
was observed among users of this application. The
use of digital tools has proven to be effective in
monitoring the geriatric population with chronic
morbidity and multiple needs. In this study, more
than 80 per cent of the needs reported were medical,
especially medications for chronic diseases, which
aligns with the available literature. Technology-based
interventions provide autonomy-preserving tools to
the geriatric population for monitoring and managing
disease conditions?'-2,

In this study, more than 75 per cent of Vayoraksha
users reported compliance with reverse quarantine,
which was higher than the 61 per cent reported in the
existing literature®. Owing to the potential limitation
of this being a pilot study, widespread awareness
could not be given to project Vayoraksha, which might
have had less than expected awareness regarding
the benefits. Furthermore, the short implementation
period, owing to the pilot nature of the project, was
inadequate for a community-based, technology-related
project. There was no reliable or feasible mechanism to
capture information on reverse quarantine among non-
Vayoraksha users to make comparisons.

This study implies that it can facilitate policymakers
and healthcare workers to improve health outcomes

using technology-based interventions and can also act
as a model to be followed in similar settings. Even
though just a few field techniques were unsuccessful,
even those examples can be used to plan future
technology-based community interventions. When
integrated into programmes like National Programme
for Prevention and Control of Non-Communicable
Diseases or National Programme for Health Care of the
Elderly with the help of community-based healthcare
workers, a comprehensive platform like Vayoraksha
can significantly improve healthcare delivery among
the vulnerable populations, even beyond pandemics.

Although the results of this pilot study are
promising, with 60 per cent of the geriatric population
downloading and using Vayoraksha within a short
time, considering the low technology penetration
among the geriatric population in a developing country
setting and the challenges identified in this study, this
technology cannot fully replace the existing system but
can aid the health service delivery during pandemic
situations.

Overall, the cost-effectiveness of mHealth-based
interventions among different population groups
could be explored. Technology-related projects have
great scope for further development and application
to a larger population if implemented using strategies
tailored to the population’s needs.

Financial support & sponsorship: This study received
financial support from Department of Biotechnology, Ministry of
Science and Technology, Government of India (No- BT PR 40698/
BID/7/981/2020).

Conflict of interest: None.

Use of Artificial Intelligence (AI)-Assisted Technology

for manuscript preparation: The authors confirm that there
was no use of Al-assisted technology for assisting in the writing of
the manuscript and no images were manipulated using Al.

References

1. Goel I, Sharma S, Kashiramka S. Effects of the COVID-19
pandemic in India: An analysis of policy and technological
interventions. Health Policy Technol 2021; 10 : 151-64.

2. Vaishnav LM, Joshi SH, Joshi AU, Mehendale AM. The
national programme for health care of the elderly: A review of
its achievements and challenges in India. Ann Geriatr Med Res
2022; 26 : 183-95.

3. Rajasi RS, Mathew T, Nujum ZT, Anish TS, Ramachandran
R, Lawrence T. Quality of life and sociodemographic factors
associated with poor quality of life in elderly women in
Thiruvananthapuram, Kerala. Indian J Public Health 2016;
60 : 210-5.



10.

11.

12.

MATHEW et al: mHEALTH FOR HEALTHCARE DELIVERY AMONG ELDERLY 297

Rajan SI, Shajan A, Sunitha S. Ageing and elderly care in
Kerala. China Rep 2020; 56 : 354-73.

Roupa Z, Marios N, Gerasimou E, Zafeiri V, Giasyrani L,
Eunomia K, et al. The use of technology by the elderly. Health
Sci J2010; 4 : 118-26.

Chimento-Diaz S, Sanchez-Garcia P, Franco-Antonio C,
Santano-Mogena E, Espino-Tato I, Cordovilla-Guardia S.
Factors associated with the acceptance of new technologies for
ageing in place by people over 64 years of age. Int J Environ
Res Public Health 2022; 19 : 2947.

Raveendran AV, Jayadevan R. Reverse quarantine and
COVID-19. Diabetes Metab Syndr 2020; 14 : 1323-5.

Shati M, Alami A, Mortazavi SS, Eybpoosh S, Emamian MH,
Moghadam M. Adherence to self-isolation measures by older
adults during coronavirus disease 2019 (COVID-19) epidemic:
A phone survey in Iran. Med J Islam Repub Iran 2020; 34 :
152.

Prinja S, Nimesh R, Gupta A, Bahuguna P, Gupta M, Thakur
JS. Impact of m-health application used by community health
volunteers on improving utilisation of maternal, new-born
and child health care services in a rural area of Uttar Pradesh,
India. Trop Med Int Health 2017; 22 : 895-907.

Modi D, Dholakia N, Gopalan R, Venkatraman S, Dave K,
Shah S, et al. mHealth intervention "ImTeCHO” to improve
delivery of maternal, neonatal, and child care services-A
cluster-randomized trial in tribal areas of Gujarat, India. PLoS
Med 2019; 16 : €1002939.

Murthy N, Chandrasekharan S, Prakash MP, Ganju A, Peter J,
Kaonga N, et al. Effects of an mHealth voice message service
(mMitra) on maternal health knowledge and practices of
low-income women in India: Findings from a pseudo-
randomized controlled trial. BMC Public Health 2020; 20 :
820.

Kruse CS, Mileski M, Moreno J. Mobile health solutions
for the aging population: A systematic narrative analysis. J
Telemed Telecare 2017; 23 : 439-51.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Nebeker C, Zlatar ZZ. Learning from older adults to promote
independent physical activity using mobile health (mHealth).
Front Public Health 2021; 9 : 703910.

World Health Organisation. Ageing and health. Available from:
https://www.who.int/news-room/fact-sheets/detail/ageing-
and-health, accessed on December 14, 2022.

Wildenbos GA, Jaspers MWM, Schijven MP, Dusseljee-Peute
LW. Mobile health for older adult patients: Using an aging
barriers framework to classify usability problems. Int J Med
Inform 2019; 124 : 68-77.

Buyl R, Beogo I, Fobelets M, Deletroz C, Van Landuyt P,
Dequanter S, et al. e-health interventions for healthy aging: A
systematic review. Syst Rev 2020; 9 : 128.

Changizi M, Kaveh MH. Effectiveness of the mHealth
technology in improvement of healthy behaviors in an elderly
population-a systematic review. Mhealth 2017; 3 : 51.

Berkowsky RW, SharitJ, Czaja SJ. Factors predicting decisions
about technology adoption among older adults. Innov Aging
2018; 2 : igy002.

Lee OE, Kim DH, Beum KA. Factors affecting information
and communication technology use and eHealth literacy
among older adults in the US and South Korea. Educ Gerontol
2020; 46 : 575-86.

Portz JD, Fruhauf C, Bull S, Boxer RS, Bekelman DB, Casillas
A, et al. “Call a teenager...That’s what I do!” Grandchildren
help older adults use new technologies: Qualitative study.
JMIR Aging. 2019; 2 : 13713

Daniolou S, Rapp A, Haase C, Ruppert A, Wittwer M,
Scoccia Pappagallo A, et al. Digital predictors of morbidity,
hospitalization, and mortality among older adults: A systematic
review and meta-analysis. Front Digit Health 2020; 2 : 602093.

Klaver NS, van de Klundert J, van den Broek RJIGM, Askari
M. Relationship between perceived risks of using mHealth
applications and the intention to use them among older adults
in the netherlands: Cross-sectional study. JMIR Mhealth
Uhealth 2021; 9 : €26845.

For correspondence: Dr Aby Dany Varghese, Department of Paediatrics, KS Hegde Medical Academy, NITTE (Deemed to be University),

Mangaluru 575 018, Karnataka, India
e-mail: abydany@gmail.com



