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ABSTRACT: Although recognized as effective measures to curb the spread of the COVID19 outbreak, social
distancing and home confinement have generated a mental health burden with older adults who are considered
to be more vulnerable to psychosocial strains. To date, the application of digital technologies in response to
COVID-19 pandemic has been narrowed to public-health needs related to containment and mitigation. However,
information and communications technology (ICT)-based initiatives directed toward prediction and prevention
of psychosocial support are still limited. Given the power of digital health solutions to allow easy and accurate
characterization and intervention for health and disease, as well as to flatten the COVID19 incidence curves in
many countries, our ECLB-COVID19 consortium is highlighting the importance of providing innovative ICT-based
solutions (ICT-COVID-Companion) to improve elderly physical and mental health, thereby preventing/dampening
psychosocial strain during pandemics. Based on innovative approaches (e.g., emotional/social computing, open
social platform, interactive coaching, gamification, fitness-tracker, internet of things) and smart digital solutions
(smartwatch/smartphone), smart companions must provide safe personalised physical, mental and psychosocial
health surveillance. Additionally, by delivering personalised multi-dimension crisis-oriented health recommendations,
such innovative crisis-oriented solutions would help (i) facilitate a user’s adherence to active and healthy
confinement lifestyle (AHCL), (ii) achieve a rapid psychosocial recovery in case of depression issues and (iii) enhance
preparedness for eventual future pandemics.
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Received: 2020-09-15; Reviewed: 2020-10-06; Re-submitted: 2020-10-08; Accepted: 2020-10-08; Published: 2020-10-25.

Key words:
SARS-CoV-2
Information and communications
technology (ICT)
Digital health
Physical activity
Mental health
Home confinement
Psychosocial strain
Seniors

BACKGROUND
On December 31, 2019 the first case of a new coronavirus

societies. The virus has rapidly spread around the world, with the

(SARS-CoV-2) detected in Wuhan (China) was reported to the World

number of infected pneumonia patients far exceeding that of SARS

Health Organisation (WHO) country office in China. The disease

(severe acute respiratory syndrome) in 2003.

called “COVID-19”, was declared by the WHO as global pandemic
th

on March 11 , 2020, and presented a serious challenge facing all

In only 9 months, COVID19 affected nearly 30 million people (up
to September 30, 2020), including more than 1 million deaths [1].
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Due to the ever-growing number of confirmed cases and in order to

Physical inactivity is well recognised as a modifiable risk factor for

decelerate the rapid overwhelming of health systems, lockdowns

several chronic diseases [10]. A previous large-scale global investiga-

with home-confinement and social distancing measures were imple-

tion reported that physical inactivity causes 9% of premature mortal-

mented by public health authorities around the world [2]. Home

ity and 6–10% of the major non-communicable diseases (i.e., 5.8%

confinement has been utilised previously to combat infectious dis-

of coronary heart disease, 7.2% of type 2 diabetes, 10.1% of breast

eases (e.g., cholera, SARS, Ebola) and, along with hygiene care, has

and 9.4% of colon cancers) [11]. Additionally, physical inactivity is

been identified as the best non-pharmacological prevention solution.

suggested to contribute to one third of global Alzheimer’s disease

However, the level of confinement applied to the global population

cases [12]. Similarly, social inactivity relates to higher rates of mortal-

during COVID19 is considered to be the most severe in history and

ity, morbidity, and lower quality of life [13]. Fortunately, physical ac-

has disrupted normal lifestyles, generating psychosocial strain

tivity and/or exercise is a low-cost intervention for the prevention of

throughout the population [3,4].

numerous chronic diseases [14], while participating in personal leisure
activities (a form of social participation) is of high importance for

Psychosocial consequences of the COVID-19 pandemic for the
public

physical health, mental health, and improved quality of life [15].

A recent report highlighted the urgent need for research to help

and may be beneficial against viral diseases such as COVID19 [17].

improve our understanding of the pandemic’s mental health con-

A recent report indicates that physical exercise helped promote men-

sequences on the general public [5]. In order to help characterise

tal wellbeing [18] while reducing the severity of acute respiratory

the psychosocial effects of the COVID19 crisis as well as the mod-

infection symptoms and the number of symptom days (-2.24 days)

erators of these effects, our ECLB-COVID19 research group (a con-

during the follow-up period [19]. In light of these data, we recently

sortium including over 60 scientists worldwide) launched a multi-

recommend the inclusion of home-based physical activity and online

language, multi-centre anonymous online survey to assess the

social interactions, among other intervention domains (e.g, recom-

“Effects of home Confinement on psychosocial health status and

mending healthy diet and cognitive training and improving sleep qual-

multiple Lifestyle Behaviors” during the COVID-19 outbreak. Pre-

ity) as part of a multidimension crisis-oriented mitigation strategy to

liminary findings from this project revealed that the COVID19 home

counteract psychosocial strain caused by the COVID19 pandem-

confinement resulted in significant negative effects on mental well-

ic [20–22]. Furthermore, our own systematic reviews revealed that

being and emotional status, with more people experiencing psy-

reduced physical activity levels and social participation are serious

chosocial and emotional distress compared to before the pan-

concerns during home confinement in pandemic times and we further

demic [6,7]. Additionally, unhealthy lifestyle behaviors were

recommended gamification strategies in order to combine social be-

significantly associated with these psychosocial tolls. Our data

longing elements, cognitive training, and home-based physical activ-

have shown an increased number of individuals that are: (i) phys-

ity programs to improve AHCL during pandemics.

Furthermore, physical exercise exerts anti-inflammatory effects [16]

ically (+15.2%) [8] and socially (71.2%) [9] inactive, (ii) experi-

The strengths of our preliminary studies are that the cross-disci-

encing poor sleep quality (12.8%) [6], (iii) exhibiting unhealthy

plinary survey was (i) fully anonymous, (ii) provided in multiple

dietary behaviors (10%) [7], and (iv) dealing with unemployment

languages, and (iii) widely distributed in several continents, thus

(6%) [6]. In addition, participants have demonstrated a higher

enabling the ability to collect the data very quickly. Over 60 interna-

acceptance rate (15%) toward the use of technology-based solu-

tional scientists from different disciplines cooperated to make this

tions during this same period [6].

possible. However, it should be acknowledged that there were limi-

Taking together, these preliminary findings suggest that COVID19-

tations of this strategy in that it did not allow for narrow targeting of

related confinement effects are having a vast negative impact on

specific groups with defined inclusion and exclusion criteria. Addition-

mood-state, well-being and lifestyle behaviors of the general popula-

ally, the moderation effects of demographic and cultural variables

tion [6]. As a result, mitigation strategies are important and should

have not been studied and there was no age-criteria-based sub-

be addressed by all stakeholders. Our research group recently sug-

samples analysis. Consequently, risk-factors relating to psychosocial

gested that engaging in indoor and/or outdoor physical activity, whilst

toll during the COVID19 outbreak among more vulnerable popula-

conforming with distancing and hygiene recommendations, may be

tions, such as older-adults, is still not well understood. As a result,

a preliminary measure for promoting physical and mental benefits [7].

our preliminary recommendations to maintain AHCL during times of

Moreover, as participants in our previous studies showed higher

pandemic mainly target the general population, with no specific

acceptance rates toward the use of technology during this confine-

consideration for more vulnerable populations.

ment period, promoting healthy lifestyle behaviors (i.e., physical and
tion and Communication Technologies (ICT)-based solutions may be

Caring for the physical and psycho-social health of seniors during
pandemics

an efficient approach to foster an Active and Healthy Confinement

COVID19 has been documented to cause respiratory infection with

Lifestyle (AHCL) [6,7].

clinical symptoms of viral pneumonia and acute respiratory distress

social activity, healthy diet and good sleep quality) through Informa-
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syndrome in some patients [23]. In addition to respiratory symptoms,

With the widespread availability of smart solutions, wireless internet,

the disease can cause inflammation with associated multiorgan dam-

digitalization, and sensors, ICTs have become an integral part of

age, coagulation abnormalities, acute kidney injury, acute heart fail-

daily life and present an opportunity to facilitate the delivery of health

ure, and rhabdomyolysis [23]. Furthermore, COVID-19 is associated

services and enhance accessibility to personalised prevention and

with several neurological manifestations, including stroke, headache,

intervention programs [28–30]. Being aware of the potential impact

and impaired consciousness [24]. Aging, a highly complex biological

that ICT could have on health-care delivery, the WHO has established

process, is inexorably associated with health declines and frailty,

the Global Observatory for e-Health (GOH) with the objective of

affecting several aspects of cognitive and motor functioning. Aging

improving the evidence base and guiding policies for integrating

is also related to increased vulnerability to non-communicable dis-

e-Health into health systems.

eases and rates of social exclusion [25]. Therefore, elderly are con-

In accordance with this perspective, and due to the lack of an

sidered at high risk of developing severe illness from COVID19 [26].

effective vaccine or therapy against the COVID-19 global pandemic

Indeed, a recent report indicated that the number of hospitalized

so far, digital health technology is suggested as an effective solution

cases per 10,000 people was between 199 and 513 for elderly aged

to facilitate pandemic strategy management based on containment

over 65 years old, while this number only ranged between 27 and

and mitigation [31–33]. Coordinated global government efforts have

136 for young and middle-aged adults [26]. Being aware that they

worked to develop strategies which include early surveillance, contact

are increasingly vulnerable to develop severe illness from COVID19,

tracing, testing, interruption of community transmission, rapid iden-

older adults have also developed the greatest levels of stress, anxiety,

tification of cases, strict quarantine, and clinical care. The scale of

and depression during the home confinement, leading to increased

coordination and data management currently relies on digital technol-

levels of loneliness and social isolation [27].

ogy adoption and policy/ healthcare integration [31–33]. Examples

Consequently, the WHO recommends that particular attention be

of these utilizations are below (Figure 1):

given to alleviate risk factors associated with the negative mental

–– Data dashboards (i.e., visualization, data extraction), machine

health symptoms experienced by older adults during times of pan-

learning, real-time smartphone data, migration maps, and wear-

demics. However, the available recommendations provided by our

able technology that can be used to report symptoms, complete

preliminary work, as well as by many international organisations

online syndromic surveys, and track real time disease activity.

(e.g., WHO, the American Heart Association, or the American College

–– Digital thermometers, medical image analysis, artificial intelli-

of Sports Medicine), mainly target the general population. Therefore,

gence, thermal cameras, mobile phone applications, and sensors

the development of a personalized multidimension intervention for

(wearable, web-based toolkits) used to screen individuals and

use in times of crisis is urgently needed for vulnerable sub-groups to

populations rapidly to detect infection.

prevent this psychosocial toll and augment governmental efforts to

–– Quick response codes, global positioning systems, real-time mon-

provide support for older adults. Additionally, given that policies are

itoring of mobile devices, mobile phone applications, digital re-

different across regions and countries, the categorization of recom-

corders/cameras, and wearable technology with the mobility-

mendations for elderly populations, according to different social-

pattern tools for quarantine implementation and for the

distancing scenarios, is required. By capturing a more holistic view

identification and tracking of infected individuals as well as those

of behavioral changes and the associated consequences on mental

who may have come into close contact.

health among older adults from different regions during the COVID19

–– Artificial intelligence for machine learning, diagnostics, tele-con-

home confinement, such interventions would provide personalised

ferencing, telemedicine and virtual care platforms/services for the

recommendations covering the majority of psychosocial risk factors.

monitoring of clinical status, prediction of clinical outcomes, and

Thus, effectively responding to the need for a multi-dimensional

increase capacity in clinical care.

crisis-oriented approach assessing a range of essential lifestyle metrics (e.g., physical, cognitive and social activities, diet and sleep

–– Social-media, search engines, and chat-bots have use for public
communication.

behaviors, and emotional aspects) is warranted in older adults.
As such an intervention requires accurate user profiling and must

Additionally, in non-crisis times, advances in biotechnology (e.g.,

provide personalised multidomain recommendations to be delivered

wearable and environmental sensors), as well as remote health as-

to end-users via multimodal techniques (e.g., multilanguage vocal and

sessment, are widely applied to promote healthy lifestyle, reduce

chats interaction, interactive coaching), this intervention strategy is

health services utilization, and decrease costs by identifying chang-

only feasible if integrated in an innovative solution based on ICTs.

es in health that can inform early diagnosis, timeliness of care, enhance treatment adherence and improve health outcomes [28–30].

Information and Communication Technologies to support the
crisis-oriented intervention

However, unhealthy lifestyle (e.g., social isolation, loneliness, phys-

ICTs provide a range of technologies for gathering, storing, retrieving,

among the general population [6–9, 34], as well as in older adults,

processing, analysing, transmitting, and receiving data and information.

are considered a global challenge in the context of COVID19 [27].

ical inactivity, poor sleep habits) and the resulting psychosocial strain
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FIG. 1. COVID-19 related public health need and the applied digital technology.
Note: ICT: Information and Communication Technology; AHCL: Active and Healthy Confinement Lifestyle.

The application of digital technologies during the COVID19 pan-

psychosocial strain and related risk factors in older adults. Based

demic management and response was primarily limited to contain-

on innovative approaches (e.g., emotional/social computing, open

ment and mitigation processes while, to the best of the author’s

social platform, interactive coaching, gamification, fitness-tracker,

knowledge, use of ICT-based initiatives directed toward public-health

internet of things etc.) and via smart digital solutions (smartwatch/

psychosocial support have been sparse. The use of digital tools to

smartphone), we recommend the development of an ICT-based

increase healthy behaviors has been already implemented in smart

companion for older-adults. Such device would be highly beneficial

tools (mhealth apps, nutrition apps, fitness track, smart watch, etc.);

in normal times, but especially during pandemic times. In compli-

however, these solutions generally deal with each component indi-

ance with data privacy regulation, this smart companion should

vidually (physical activity, diet, mood, social participation, chat-bot

provide safe personalised physical, mental and psychosocial health

etc.) and to date, no solution is able to provide a personalised crisis-

surveillance, as well as helping facilitate a user’s adherence to

oriented healthy behavior accompaniment.

AHCL by delivering personalised multi-dimension crisis-oriented

Taking into-consideration the emerging evidence for digital health

health recommendations (adapted to end-user’s environment and

solutions to potentially allow easy and accurate prediction and

specific needs) based on cross-disciplinary expert-knowledge (Fig-

intervention in health and disease [35], as well as to flatten the

ure 2). Besides the beneficial effect on an end-user’s behaviors

COVID19 incidence curves in many countries [31–33], it appears

and psychosocial-health, we believe that such smart recommend-

appropriate that, in times of pandemic crisis, applying digital tech-

er/assistant system may also minimize unprecedented pressure on

nology in a mental health dimension may help prevent the

helpline centers during crisis-periods.
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FIG. 2. ICT-COVID-Companion concept.
Note: ICT: Information and Communication Technology; AI: Artificial Intelligence; GUI: Grafic user interface; VUI: Voice User Interface; IoT:
Internet of Things.

CONCLUSIONS
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an affordable user-friendly ICT-based companion for pandemics lockdown could (i) identify the psychosocial and behavioural disorders
and risk factors in the target population, (ii) deliver personalised
recommendations, and thereby (iii) hopefully prevent/dampen psychosocial strain in older adults.
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