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Abstract

The COVID-19 pandemic is worsening loneliness for many older people through the
challenges it poses in engaging with their social worlds. Digital technology has been offered
as a potential aid, however, many popular digital tools have not been designed to address the
needs of older adults during times of limited contact. We propose that the Social Identity
Model of Identity Change (SIMIC) could be a foundation for digital loneliness interventions.
While SIMIC is a well-established approach for maintaining wellbeing during life transitions,
it has not been rigorously applied to digital interventions. There are known challenges to
integrating psychological theory in the design of digital technology to enable efficacy,
technology acceptance, and continued use. The interdisciplinary field of Human Computer
Interaction has a history of drawing on models originating from psychology to improve the
design of digital technology and to design technologies in an appropriate manner. Drawing on
key lessons from this literature, we consolidate research and design guidelines for
multidisciplinary research applying psychological theory such as SIMIC to digital social

interventions for loneliness.

Keywords: wellbeing; loneliness; digital connections; user-centred design; social cure; social

identity; multidisciplinary



The World Health Organization declared COVID-19 a pandemic in March 2020
(WHO, 2020). Over the course of the pandemic, governments have applied differing
containment strategies, often enforcing social restrictions — including quarantines, self-
isolation, lockdowns, travel bans, closure of public services and third sector provisions, and
social or physical distancing rules. These restrictions have been met with concerns about the
health and wellbeing impacts of isolation, including increased loneliness (Brooks et al., 2020;
Galea et al., 2020; Klein, 2020), which already imposes a large public health burden
(Banerjee & Rai, 2020; Holt-Lunstad et al., 2015; Lim et al., 2020). Even when the
immediate health risks of COVID-19 have passed, there may not be a return to ‘normal’ for
some people due to permanent changes to social networks, support services demand, and
health detriments such as functional decline (De Biase et al., 2020; Lorito et al., 2020; Talbot
& Briggs, 2021). Considered together, the economic and social toll of the pandemic will
likely require collective efforts from social, behavioural, and technology sciences for years to

come.

In this review we focus on older people who are subject to a series of pandemic-
related vulnerabilities such as serious health risks from COVID-19 (WHO, 2019), age-related
social restrictions (Previtali et al., 2020), the health impacts of chronic loneliness (S.
Cacioppo et al., 2015; Luo et al., 2012), and restricted adoption of digital technology. Whilst
technology has emerged as a vital lifeline during the pandemic there can be functional and
technological barriers to adoption amongst older populations (Ehni & Wahl, 2020;

Hebblethwaite et al., 2020; Jetten et al., 2020a; Shah et al., 2020).

In section 1, we outline psychological theories of loneliness and how loneliness
interacts with ageing related challenges that might be exacerbated during the pandemic. We
then advocate for the Social Identity Approach to Health (C. Haslam, Jetten, et al., 2018;

Jetten. et al., 2012), and the Social Identity Model of Identity Change (SIMIC, C. Haslam,



Steffens, et al., 2019; Jetten. et al., 2012), as a theoretical foundation for understanding
loneliness as a lack of social group-belonging, and for identifying how people can maintain
resilience during crises. We identify an opportunity for technology-supported, digital

interventions for loneliness based on this SIMIC model.

In section 2, we review relevant work on digital interventions from the Human-
Computer Interaction (HCI) literature and methods of designing usable and effective digital
products that meet user needs, and are therefore more likely to achieve long-term adoption.
Section 3 outlines our argument for bringing together the psychology of loneliness and social
identity theory and HCI design research to build digital interventions that enable older people
and their social networks to socially engage in ways that are meaningful to them, thus
addressing loneliness created by social isolation. We conclude by providing some design
guidelines that employ Social Identity principles to suggest ways in which digital

interventions can be developed to address the social needs of older adults.

1. Loneliness Theory and the Legacy Impacts of the Pandemic for Older People

In this section, we define loneliness and theories of loneliness, review evidence on the
impacts of epidemics/pandemics on loneliness and identify why the pandemic has created a
need for distanced, technology-supported communication and support to help mitigate
loneliness. We then advance a particular approach to identifying and intervening in

loneliness.

Understanding Loneliness

Loneliness is the distressing feeling experienced during perceived social isolation,
akin to thirst or hunger pangs (Hawkley & Cacioppo, 2010). Loneliness varies in intensity,

duration, and frequency (Barreto et al., 2021) and is usually distinguished between either a



perceived lack in close relationships and feelings of emptiness (emotional loneliness), or a
perceived lack of belonging to larger networks/groups/communities (social loneliness)

(Russell et al., 1984; Weiss, 1973).

Loneliness results in a number of cognitive effects resulting in hypervigilance for
social threats (such as hostility) and negative cognitive biases about social relationships
(Hawkley & Cacioppo, 2010). This results in difficulty generating satisfactory social
connections (S. Cacioppo et al., 2015; Heinrich & Gullone, 2006), and a reduced ability to
understand emotions, engage in emotion regulation, and other self-control behaviours
(Hawkley & Cacioppo, 2010; Lim et al., 2020). Qualitative research suggests loneliness is a
profoundly subjective experience (Cohen-Mansfield, 2020), lonely individuals often report
feeling unhopeful that they will get better (Taube et al., 2016), and feel trapped and
disconnected from the outside world (Barke, 2017; Hauge & Kirkevold, 2012). In turn, this
can reduce feelings of self-worth, power, and initiative. That is not to say that loneliness is a
fixed state, rather it is fluid and changes over time (C. Victor et al., 2015). Therefore,
interventions hold great potential to reduce loneliness by targeting this complex set of

cognitive, emotional, and social factors.

While social isolation is by itself associated with poorer health outcomes, the
psychological experience of loneliness makes an additional, unique contribution to illness and
mortality, comparable to that of smoking and greater than that of obesity (Holt-Lunstad et al.,
2015). Loneliness predicts specific declines in physical, cognitive, and emotion regulation
capabilities (J. T. Cacioppo & Hawkley, 2009). With an ageing global population, loneliness
in older people increases health care costs as it is a risk factor for cognitive decline,
cardiovascular disease, reduced immunity, and other physical health problems (S. Cacioppo

et al., 2015). The resultant individual and multiple complex health needs place a burden on



healthcare systems and, combined with social vulnerability during COVID-19, loneliness in
older people is a now a burgeoning public health issue (Banerjee & Rai, 2020; Robb et al.,

2020).

Evidence of Older People’s Loneliness during the Pandemic

There is a need for solid evidence to determine if loneliness is indeed increasing as
was expected early in the pandemic (e.g. Klein, 2020). On one hand, evidence from prior
epidemics suggests that loneliness can be increased by periods of involuntary social isolation
(Cava & Et al, 2005; Digiovanni & Et al, 2004; Maunder, 2004; Pan et al., 2005; Pellecchia
et al., 2015). On the other hand, initial studies in the early weeks of the pandemic showed
mixed results (EI-Zoghby et al., 2020; Luchetti et al., 2020; Shrestha et al., 2020; Weinstein
& Nguyen, 2020; Y. Zhang & Ma, 2020). Later explorations have shown a general increase
in loneliness during the pandemic (Dahlberg, 2021), although the pattern varies from country
to country (Lieberoth et al., 2021). For example, In the UK, double the number of people
reported depressive symptoms compared to 2019, and a majority of people with depressive
symptoms reported feeling lonely often or always (Office for National Statistics, 2020).
Further cross-cohort analyses found that people most at risk of loneliness were already

socially vulnerable (Bu et al., 2020).

While there was an initial expectation that older adults would experience a high
degree of loneliness as a result of the pandemic, the evidence has been unclear. Population
studies such as those of the ONS suggests no specific age-related effect, while others such as
that by Dahlberg (2021) does suggest some specific effects on older adults. The lack of
clarity is likely due to the complexity of age-related loneliness and the challenges in
accurately capturing its effect. There is a need for a nuanced understanding of the ways in

which ageing exposes people to certain vulnerabilities relating to isolation and how this



impacts on loneliness over time. For example, it may be that older adults who had previously
adapted well to living alone fared well under the COVID restrictions while those older people
who were already lonely, unwell, or living with other restrictions on their freedom may be
more vulnerable to intensification of loneliness (Hanna et al., 2021; Talbot & Briggs, 2021).
More recent longitudinal evidence suggests that COVID-related restrictions among older
adults do indeed predict loneliness and negative mental health effects in the longer-term
(Mayerl et al., 2021). However, much loneliness research has been cross-sectional, short-
term, or atheoretical (Lim et al., 2020), meaning that the causes and effects of loneliness
occasioned by epidemics or pandemics remains unclear (Dahlberg, 2021). Further, there are
concerns that studies have underrepresented the oldest old, those not experiencing good

health, and those not independently using the internet (Dahlberg, 2021).

How can the pandemic impact on loneliness?

Given the limitations of current evidence, we need theory on how the pandemic might
create loneliness for some older people. Following Lim et al.’s conceptual model of
loneliness (2020), in Table 1 we set out what we expect are the main COVID-19 specific 1)
triggers, 2) risk factors and correlates for loneliness, 3) how they combine to increase
loneliness, and 4) the types of solutions that can be adapted to the pandemic - including

digital technology.



Table 1.

The expected triggers, risk factors, and solutions for loneliness during the pandemic.

Lim et al., 2020 map of
loneliness aspects

Potential application to older people during COVID-19
pandemic

1) Known triggers of
loneliness (situation,
environment)

2) Risk factors and
correlates that predispose
people to loneliness or
exacerbate it

3) How triggers + risk
factors (above)
create/increase loneliness
for older people

-Restrictions on interactions and movement imposed by
governments and organisations during COVID-19 including
quarantines, lockdowns, self-isolation, shelter-in-place, and family
bans at care facilities.

-Changes to support network: if an older individual or someone they
know contracts COVID-19 or is otherwise impacted by the
pandemic the individual may be cut off from their usual interactions
and supports.

-Discrimination and prejudice: If virus containment policies and
media target older people by socially excluding them (Ehni & Wahl,
2020; Previtali et al., 2020).

-Age: While age is not a risk factor alone, it coincides with isolating
factors including deteriorating health and smaller social networks,
greater caring responsibilities and living alone (Bu et al., 2020; van
Tilburg, 1998; Vasileiou et al., 2017; C. R. Victor & Bowling,
2012).

-Health: Declines in health, either from COVID-19 or other causes,
restricting opportunities to engage socially (Lim et al., 2020),
digitally (Coelho & Duarte, 2016) or receive regular treatments (De
Biase et al., 2020).

-Inequality: Effects of minority group status or poverty creates
lifelong stress that impacts on health and wellbeing (e.g. Chang et
al., 2010; Gonyea et al., 2018; Kuyper & Fokkema, 2010; Mereish
& Poteat, 2015).

-Culture: norms around not seeking or prioritising help, stigma and
loss of dignity and agency when revealing and speaking about
loneliness as an older person (Eden et al., 2020; Rook, 1984). Also
collectivist cultures more associated with loneliness in older age
than in individualistic societies (Fokkema et al., 2012).

-Isolation: Existing social/geographical/digital isolation makes
loneliness more likely.

-For older people with some/all of the risk factors, the subjective
experience of loneliness (e.g. feeling trapped and empty) will be
exacerbated by the shutdown of services, activities, shops, routines,




etc., and policies that directly impact upon older people (e.g.
“shielding”).

-Due to reduced social contact and being left behind by technology,
many older people may be unable to adapt to moving to new forms
of online contact, increasing shame and distress.

4) Potential solutions for Primary strategies older people tend to use (Kharicha et al., 2018):
loneliness 1) engaging socially with people and community, including the
physical world.
2) cognitive coping strategies (e.g., acceptance, distraction).
3) managing loneliness privately/on their own.

The ability to engage in 1) seems particularly impacted by COVID-
19.

As displayed in Table 1, the pandemic has several situational and correlational factors
that will likely both cause increases in loneliness and complicate loneliness interventions. For
many older people, mitigating loneliness is already challenged by the often-irreplaceable
nature of lost social contacts in later stages of life (e.g., death of a spouse), feeling trapped at
home alone if chronically ill (Bennet & Victor, 2012), and the effects of being left behind by
digital technology (Coelho & Duarte, 2016; Lim et al., 2020). Combined with COVID-19
restrictions limiting older people’s ability to engage in typical social activities, visit locations
that alleviate loneliness (Schellekens & Lee, 2020), or access social services (Giebel et al.,
2021), making many established coping strategies untenable. However, that is not to say that
older adults are a homogenous group, there is considerable variation in people’s cognitive,
physical, and social health (Stone et al., 2017), and the ways in which older adults engage
with digital technologies is equally varied (Hanninen et al., 2021; Taipale & Hanninen,
2018). Instead, there are a range of risk factors in later life that may predispose some older
adults to loneliness or exacerbate it. By facilitating social connection and providing access to
meaningful activities, digital technologies hold potential to combat loneliness. While this

may be true for the general population, older adults face unique barriers when accessing and
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using technologies. Below, we discuss these barriers and the opportunities of technologies for
older people.
The Need for Technology-Facilitated Social Connections

As identified in table 1, the strategies used by older people to manage loneliness are a
combination of: engaging with the social and physical world, cognitive coping strategies, and
private strategies that they do not disclose to anyone (Kharicha et al., 2018). The pandemic
has made the first strategy especially challenging. Some people have turned to the
possibilities of the internet, and video technology in particular, to bridge social distances
during the pandemic (Banskota et al., 2020; Galea et al., 2020). However, there has been
some discussion that video calls and other digital technologies have not been a panacea for
pandemic-related loneliness because digital interventions are frequently considered to be ill-
suited for older adults due to decreased internet access and lack of digital communication
skills (Coelho & Duarte, 2016; Office for National Statistics, 2020). Moreover, while there is
some evidence that older adults may have increased their usage of communicative
technology, this may be linked to increased rather than decreased loneliness (Choi et al.,

2022; Holaday et al., 2021).

Some research on older people’s experiences of using technology for social
connections has found that they primarily use technology to maintain in-person relationships
— for example, using messaging to make plans to meet, or video calls to check in on family
who live far away (Liddle et al., 2020). Digital technology is reportedly less often used by
older people to make new connections (Liddle et al., 2020). While online contact is generally
not considered by older people to be a good replacement for face-to-face contact, it can
enhance social connections by keeping people feeling connected even when they are apart,
and potentially preserving connections and non-technology based ways of connection (Liddle

et al., 2020), through providing ways of getting information or planning use of safer ways of
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gathering, including open spaces within neighbourhoods (Dahlberg, 2021). However, lonely
people may be less likely to seek out contact — online or in person (Lim et al., 2016; van
Breen et al., 2020). Furthermore, there is mixed evidence as to whether online behaviour is
caused by, or causes loneliness (Boursier et al., 2020; Cikrikci, 2016; Lim et al., 2020;
Morahan-Martin & Schumacher, 2003; Song et al., 2014). This means that digital loneliness
interventions could potentially introduce risks to wellbeing. Gardiner et al. (2018) noted that
many loneliness interventions have been implemented atheoretically (without deriving or
testing formal hypotheses), and as a result have had mixed success, and could even cause

detriments to wellbeing.

In this paper, we seek to advance a specific type of theoretical and evidence-based
approach to designing digital loneliness interventions. We suggest a type of social facilitation
intervention, in which the primary purpose is to facilitate social interactions in order to
reduce loneliness, in distinction from, for example therapy, social, or technical skill
development (Gardiner, 2018). Social facilitation is suited to the present crisis because older
adults and their wider social networks and communities have had their social contacts and

social capital diminished, thereby requiring collective intervention.

There are prior success cases in both introducing and training older adults in the use
of digital social interventions (Blazun et al., 2012; Ibarra et al., 2020). For example, Morton
et al (2018) trained older adults in technology use for social purposes, and found improved
cognitive capacities in the trainees, supported by maintenance of self, improved self-
competence, and increased social engagement. In part, the efficacy of the intervention
derived from its ability to address the needs and vulnerabilities inherent in the ‘social
identity’ of older adults. It sought to understand how the experiences of older adults were

informed by their understandings of what it is to be a member of this social category. This



12

and other studies which take the identity of older adult as its focus allow us to consider how

loneliness may be understood and addressed as an identity-related phenomenon.

A Social Identity Approach to Loneliness Intervention Methodology

Several prominent theoretical approaches can apply to loneliness and social
facilitation interventions. For instance, social network research enables the understanding of
the role of network typologies and network structures in social capital and health and
wellbeing outcomes including loneliness (Wenger, 1997). The strength of ties between
network members, the long-standing-ness of the relationship, and pre-existing norms of
support exchange between network members facilitates the transition of some members of a
social network, into a support network for older adults (Keating et al., 2003; Peek & L.in,
1999). Interventions premised in social network theory are designed to bring together people
with similar backgrounds, demographics, and localities (e.g. through befriending, support
groups) (Lester et al., 2012; South et al., 2017).

In this paper we adopt a complementary theory for the purposes of designing a digital
loneliness intervention - the Social Identity Approach to Health (SIAH, also referred to as
“the social cure”, C. Haslam, Jetten, et al., 2018; Jetten et al., 2012, 2020b). SIAH is a socio-
cognitive psychological theory that focusses on the internalisation of social identities
associated with social network/group memberships, and the role these identities play in health

and wellbeing, via feelings of resilience, meaning, and belonging.

A social identity is a way of defining ourselves that we share with others - for
example, if my neighbour and | define ourselves as members of our local community, then
we share a social identity and form part of a psychological group. A social interaction
involving people who share a social identity will usually be experienced as more positive and
meaningful compared to an interaction with an outgroup member (e.g., someone from

another community), or member of a group you only weakly identify with (e.g., a community
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you live in but want to leave. The SIAH approach thus emphasises people’s internal identities
rather than their external social categories or shared characteristics that may not always be
meaningful or desired (see Stuart et al., 2022). Interventions premised on the SIAH target
social cognitions and emotions and the role they play in loneliness, potentially enabling more
positive social cognitions and social contact seeking behaviours (C. Haslam, Cruwys, et al.,
2019).

Social identities are key to addressing a lack of social group-based belonging (social
loneliness, S. Cacioppo et al., 2015). Group memberships provide individuals with a range of
social and psychological resources that help them deal with the challenges they face in
everyday life (S. A. Haslam et al., 2009). These include shared materials that enable them to
readily gain access to required advice and support, which provides reassurance, reduces
stress, and enhances feelings of being able to cope (S. A. Haslam et al., 2005). Sharing an
identity also promotes openness, trust, giving support, and receiving support in the spirit in
which it is given (S. A. Haslam et al., 2012). Groups also provide a shared worldview and
imbue the social world with meaning. Together, the feelings of support, communication, and
shared purpose typically contribute to an overall sense of belonging within the group.

In effect, the psychological resources provided by groups include (C. Haslam, Jetten,
et al., 2018):

1. Meaning - people who share an identity (inter)act more frequently and work
towards outcomes together, imbuing meaning to what they do.

2. Connection - psychological closeness to other people, such that they form part
of our self or identity.

3. Support - people who share an identity are more likely to help each other and

perceive that support positively.
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4. Agency (control) - people who share an identity develop collective and
personal agency in their lives.

According to the SIAH, the key to reducing/mitigating loneliness is to help people
find and sustain the group memberships that provide these psychological resources of
meaning, connection, support, and agency.

Moreover, it is better to belong to multiple groups, as this creates resilience, via an
increased chance of positive effects from groups and less impact from the loss of one group
membership (C. Haslam et al., 2016; lyer et al., 2009). For example, one longitudinal study
found that the number of group memberships people possessed exerted a positive effect on
quality of life over 4 months (and was sustained at 6-9 months), via a pathway from
community belonging, to feeling socially supported, and in turn experiencing less loneliness
(Wakefield et al., 2020).

Having multiple group memberships to identify with can imbue wellbeing and reduce
loneliness during life changes or traumatic events (such as this pandemic), as illustrated in the
Social Identity Model of Identity Change, represented in figure 1 below (adapted from
Haslam et al., 2018). Health and wellbeing (including reductions in loneliness) can be
facilitated through multiple group memberships if those memberships are maintained through
an otherwise aversive life change, or if people can use their existing group memberships to

scaffold new group memberships (C. Haslam, Haslam, et al., 2019).
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Figure 1. The Social Identity Model of Identity Change (SIMIC), adapted from Haslam et al.,
2018.

For example, retirement is a life stage that can be detrimental to health and wellbeing
for older adults as it involves the loss of a shared workplace identity (C. Haslam, Lam, et al.,
2018; C. Haslam, Steffens, et al., 2019). However, health and wellbeing can be maintained if
retired people either gain new group memberships (e.g. become a volunteer, take up a new
social hobby), and/or continue to maintain other, existing group memberships (e.g.
connections with family, friends, or social groups) (Haslam, Steffens, et al., 2019; lyer et al.,
2009; Steffens et al., 2016).

The current pandemic with its disruptions to normal daily routine and restrictions on
social interactions appears analogous to life transition or crisis. Therefore, the SIAH provides
a likely evidenced theoretical model for loneliness interventions during the pandemic. A key
characteristic of this crisis, however, is that it is not just an individual life transition, it is
simultaneously affecting older people’s broader social networks, and resulting in social

restrictions that impact upon people’s ability to maintain or gain social identities. We will
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now elaborate on the wellbeing role of specific groups in an older individual’s social network
and establish the vulnerabilities to groups resulting from the pandemic.

Family. Family is arguably the most fundamental psychological group for the health
and well-being of its members. Family identification is associated with lower depression,
lower perceived stress and higher life satisfaction (Miller et al., 2015; Sani et al., 2012), and
lower paranoid ideation (Sani et al., 2017). The ability of families to provide stress-reducing
resources is especially pronounced in more family-oriented cultures (Acero et al., 2017). The
way in which families protect their members adheres closely to the “social cure” model:
families can enhance well-being through participation and belonging. As Hanke et al. (2016)
demonstrate, family identity impacted well-being via increasing family belonging, which was
in turn fostered by participation in family celebrations. In a qualitative meta-synthesis, Acero
et al. (2017) show that, across a range of different social and cultural contexts, an individual
family member falling ill promotes family solidarity, because the illness is experienced

collectively by the whole family.

Friends. Friendships are important across the lifecycle in providing a source of
companionship and support. The loneliness occasioned by a lack of friendship intimacy can
be severe. However, from a “social cure” perspective, friendships are typically collective in
nature, such that the basis on which they occur (age, gender, mutual interests, shared
activities) often have a group dimension. Understanding this ‘peer’ dimension is key to
ascertaining how friendships arise, how they give rise to group memberships and how they
come to provide collective support and guide behaviour. For example, Weisz and Wood
(2005) showed that perceptions that a new friend supported one’s own identifications with
social groups predicted the longevity and intimacy of friendships among college students.
Networks comprised of voluntary friendships are associated with greater wellbeing than

solely family-based support networks (Fiori et al., 2006), and are enjoyable because they are
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based on similar interests and the quality of the relationships (Allan, 1986; Barker, 2002;
Himes & Reidy, 2000; Lubben & Gironda, 2003).

Neighbours/communities. Much pandemic related media has focused on mobilising
community groups and neighbourhoods (Galea et al., 2020; Marston et al., 2020; Wu, 2020).
Neighbourhoods form another fundamentally meaningful group, providing both a social
environment and a proximal cohort which shapes the everyday lives of residents (McNamara
et al., 2013). Neighbourhoods have been found to be important groups for coping with
economic and social challenges (Elahi et al., 2018; Fong et al., 2019; McNamara et al., 2013)
as well as reducing loneliness (Kellezi et al., 2019; McNamara et al., 2021).

Professional supporters. The relationship between individuals and support services is
also social identity-based depending on the degree to which the services are seen to form part
of the ingroup or outgroup (Stevenson et al., 2014). Inequalities in healthcare access among
vulnerable groups are often directly attributable to feelings of ‘stigmatisation’ whereby the
clientele perceive that their group is perceived negatively by service providers. Stigma has
been found to deter service use among excluded groups including those from ethnic minority
communities (Campbell & McLean, 2002; Mclean et al., 2003) and socially disadvantaged
backgrounds (K. Fong et al., 2016; Warr et al., 2017). The stigma associated with mental
illness has been found to deter people suffering from mental health complaints from seeking
assistance (Ben-Zeev et al., 2012; Clement et al., 2015), specifically to avoid being labelled
as mentally ill (Corrigan, 2004; Vogel et al., 2007). Similarly, the stigma associated with
loneliness has also been found to deter service uptake.

Stigma has its effects on service use though corroding confidence, undermine the
willingness of individuals to engage and result in mistrust, miscommunication and negative
intergroup encounters (Andelic et al., 2019; Ekstrom et al., 2013). Conversely sharing a

common social identity between service provider and user can reverse these effects and foster
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positive therapeutic relationships. Viewing staff as behaving in the interests of clients fosters
openness, trust and adherence to advice (Stevenson et al., 2014).

The impacts on groups during the pandemic. To tackle loneliness and the social
impacts of the pandemic in a systematic and reproducible manner we need to understand how
the above groups have been impacted during the pandemic and employ theory-based
technological design that can address the gaps and vulnerabilities that have been exposed.
Most obviously, the strain placed on health services means that the availability of
professional supporters and their ability to provide quality care has been markedly reduced
(Hanna et al., 2021). Likewise, the ability of families and friends to maintain regular face-to-
face contact has been diminished, especially in relation to cross-generational contact with
non-cohabiting older relatives; the legacy of this reduced contact on loneliness is yet unclear
(Dahlberg, 2021), but may have fractured relationships and resulted in chronic loneliness
fears and cognitions (<anonymised>). Neighbourhoods which may once have been the sites
of social activities and frequent casual contact encounters have also largely been stripped of
these functions. While some communities have strengthened local connections and engaged
in cooperative behaviour, such as voluntary work, donations of food, and offering emotional
support (Bowe et al., 2020; Wolf et al., 2020), not all communities had the resources to do so
(Jetten et al., 2020b). Whilst some groups moved activities online during the pandemic, many
ceased meeting and have not been able to resume activities. Impoverished communities
facing structural inequality and discrimination have been left some neighbourhoods to fend
for themselves (Templeton et al., 2020). Of note is the socio-economic status of
neighbourhood which is associated with both lack of local amenities and stigmatisation of
residents (as outlined in section 1, table 1).

Therefore, the pandemic has diminished the ability of individuals to access the social

and psychological resources afforded by their group memberships and many have been
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prevented from actively maintaining or gaining the group memberships necessary to cope
with this fundamental social change. Through enhancing and enabling older people’s
connections with these different types of social groups (and potentially others not
mentioned), digital interventions could counteract some of the negative impacts created by
the shutdown of social activities and increased social isolation that has occurred and facilitate
the capacity of groups to deliver psychological resources including connectedness, social
support, meaning, and agency. We will next expand on what is needed in digital

interventions.

2. Digital Approaches for Addressing Loneliness

We have considered the serious impact of large-scale periods of isolation, as imposed
during the pandemic, on loneliness. We proposed a theoretical approach to address the
wellbeing of adversely affected older adults and their social groups. We now review digital
technologies as loneliness interventions, design characteristics for effective digital
interventions, and identify research challenges (including understanding and predicting
loneliness trends, building for system adoption and continued use, and integrating theory and
user centred design). This review allows us to locate relevant approaches for applying theory
to digital loneliness interventions. In the final section of the paper, we will consolidate this
work along with design guidelines — thereby building bridges between social/behavioural

theory and HCl/information systems (Hekler et al., 2013).

Digital Technologies as Loneliness Interventions

Technology-supported loneliness intervention studies have utilised diverse
technology-oriented approaches (Khosravi et al., 2016), from training older adults to use the
internet, to interacting in forums and video calls (Neves et al., 2018), social networks (Pauly
et al., 2019), online virtual classes (Isaacson et al., 2019; Tomasino et al., 2017), and

messaging (Ibarra et al., 2020). Most of the reported intervention studies used off-the-shelf
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solutions e.g., Facebook (Cotten et al., 2014; Larsson et al., 2016), Skype (Banbury et al.,
2017), or WhatsApp (Jarvis et al., 2019).

Evidence for the efficacy of some digital loneliness interventions remains
inconclusive particularly amongst older adults living in the community (Vines et al., 2015;
Waycott et al., 2014). Waycott has led several studies looking at social networking (e.g.,
Facebook) amongst lonely older adults, arguing that the results indicate success even
amongst the oldest adults (albeit based on very low participation numbers) (Waycott et al.,
2013). However, they also note that feelings loneliness can be exacerbated by unmet
expectations about the social platform (Waycott et al., 2015), with a conclusion that the
technology itself has got to be a mechanism for connecting people to people, rather than as a
solution or replacement for face to face contact (see also Liddle et al., 2020).

This reliance on off-the-shelf technical solutions could limit effectiveness as general
technical solutions can be challenging to use for older people (Ibarra et al., 2020), and were
not built for the right domain specific purpose - such as addressing loneliness or facilitating
social support. Solutions that do not consider the unique needs and requirements of older
people may even be detrimental for wellbeing, especially if they have complex or insufficient
privacy controls and are not transparent in their processes (Coelho & Duarte, 2016;
Shrewsbury, 2002).

In addition to studies trialling off-the-shelf solutions for loneliness, many custom-
designed wellbeing digital platforms have been developed. Yet, there is also a lack of
evidence regarding their effectiveness in improving mental health (Goodday et al., 2020).
What the evidence does show to date is that a key criterion of effective technology-supported
interventions is that they are designed with users, to facilitate ongoing participation in the

intervention platform (Gulliksen et al., 2003; Shaw et al., 2018).
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Design Characteristics for Effective Digital Interventions

While the evidence we have outlined is somewhat limited, some lessons have been
learnt about designing apps to improve mental health. Chandrashekar (2018) has reviewed
meta-studies of the use of apps for people with depression, anxiety and schizophrenia; the
key design characteristics of effective apps include the importance of a simple user interface
and the helpfulness of providing a small number of regular usage reminders. In an 8-week
randomized trial of a suite of 13 mental health apps (R. Zhang et al., 2019) found that
participants who engaged in self-tracking experienced reduced depression symptoms. In
reviewing the behaviour of users, Zhang et al. found that there was not a direct relationship
between amount/frequency of engagement and reductions in depression, highlighting that the
digital platform or device does not need to repeatedly harass users to enter data; as long as
they engage with the system, they will receive some form of benefit.

This principle is also evidenced in one of the most widely used apps in the area in the
UK - True Colours; a digital tool for monitoring mood disorders. Used by over 36,000
individuals, it has formed part of 21 unique research and clinical service settings in the
United Kingdom (Goodday et al., 2020). Reflecting on their experiences with the app, the
authors note that the ability to prompt for input is an advantage that apps have over hard copy
symptom monitoring diaries, but that this facility needs to be used with care. These design
insights align with other work in the personal informatics domain (Choe et al., 2015; Ferrario
et al., 2017) which have argued for minimal user interactions with tracking systems to reduce
the potentially high burden of manual tracking, which can lead to high attrition rates (Lazar et
al., 2015).

In short, the design implications for digital loneliness interventions are to balance

users’ needs against the burden that using a digital technology poses. Attrition from digital
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technologies including apps is often very high (Lazar et al., 2015). The challenge of
technology adoption and continued use is one of the key challenges we discuss next.
Identified Research Challenges for Digital Loneliness Interventions
Based on our review above of digital interventions for loneliness and mental health,
we have identified some key challenges requiring further research and applied practice. These
considerations would need to be addressed in future research applying our suggested Social

Identity Approach to a digital loneliness intervention.

Understanding and predicting loneliness trends

In section one we noted that loneliness can fluctuate in intensity, duration, and
frequency of episodes (Barreto et al., 2021). Detecting loneliness and predicting when
loneliness is about to increase or decrease, could enable digital platforms — and their human
users — to recognise meaningful trends, identify risk factors/correlates of loneliness, allocate
resources where most needed, and optimize interventions. There has been some technical
headway made in detecting loneliness, and changes in loneliness intensity, by employing
machine learning techniques to detect loneliness through classification of collected naturally
occurring data. Data have included user entered, and raw data from phones, including GPS
data, screen time, call data, and message data (Doryab et al., 2019; Gao et al., 2016),
information about social media app usage (Pulekar & Agu, 2016), more detailed information
about the type of calls and a limited number of daily activities (Sanchez et al., 2015), or raw
data collected by phones and smartwatches to capture daily activity patterns related to
loneliness (Doryab et al., 2015). Alternate approaches have employed machine learning to
detect loneliness using questionnaire data, such as demographic information and health
related information (Yang & Bath, 2018), or audio data, to analyse speech and recognise

sentiment (Badal et al., 2020).
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These previous studies in machine learning have not yet captured the progression of
loneliness over time, or the comprehensive set of variables involved. Research is needed that
addresses these variables over time to understand the progression of loneliness during and
beyond the pandemic (Luchetti et al., 2020).

Given the need to overcome such design challenges it is crucial to have a
methodological approach translating psychological theory into systems that adequately meet
both system needs and the needs of the user. The next section discusses User Centred Design,
an iterative approach for working with stakeholders to design useful, usable, and effective

products.

Building for adoption and continued use

As we have argued, there are key design criteria that will help make a system
engaging over the long-term. This includes designing such that people are willing to record
their information, and that information is meaningfully used, with any results interpretable
back to users. If users are not willing to adopt a system (particularly when they are not forced
to use it), then the system cannot achieve efficacy. While engaging systems can lack efficacy,
a system must be engaging enough to be used to be effective.

The technology acceptance and adoption literature emphasises many factors
associated with technology adoption and continued use, including ease of use, technology
attributes, agency/control, individual differences, and technology extraction and subtraction
(Shaw et al., 2018). The latter is particularly novel because it centres on the relationship
between humans and technology, and whether technology can help extend the person’s self-
identity or detriment it.

While initial adoption is essential, with systems designed to impact long-term
conditions, such as loneliness, adoption is likely to be needed over months or potentially

years to be effective. This requires people to see the technology as an extension of their self
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and fitting to their needs (Shaw et al., 2018). To make platforms engaging over the longer
term requires public involvement, including the needs and requirements of a broad range of
stakeholders (Coelho & Duarte, 2016; Mitton et al., 2009) — not only the older adult, but also
their support network such as family, friends, healthcare workers, and other groups as
described in section one.

Digital interventions also need to adapt to older users' needs over time to compensate
for age related declines (Coelho & Duarte, 2016; Wagner et al., 2010), whilst gaining their
involvement as active citizens in managing their health and wellbeing (Godfrey & Johnson,
2009). Older adults are frequently excluded in the design process and as a result not using
health and wellbeing technology (Harrington, et al., 2018).

User-Centered Design (UCD) is a useful methodology that emphasizes key variables
associated with technology adoption including ease of use, technology attributes such as
simplicity, transparency of state, and clarity of purpose (Norman, 2013; Shaw et al., 2018).
UCD provides a promising conceptual framework for the aforementioned digital design
requirements. UCD asserts that users should be integrated into development, not just for their
observations, but also as contributors of design ideas and solutions as user participation can
help realize products that more accurately respond to user needs (Gulliksen et al., 2003).
Furthermore, since new technologies can impact vital rights such as privacy and autonomy
(Wright, 2011), it is critical that such issues be addressed during the development process to
avoid harm to the user (Wright & Friedewald, 2013). UCD relies on iterative cycles of
design, assessment, and improvement (Gulliksen et al., 2003), meaning that UCD tends to
result in systems which users will more willingly engage (McCurdie et al., 2012). The

challenge is how to integrate psychological theory with UCD.

Integration of theory into interface and interaction design
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A theory driven approach helps understand how technology influences people’s
experiences and how users interpret the role of the technology in behaviour change processes
(Hekler, 2018). As described earlier, the Social Cure and the Social Identity Model of
Identity Change (C. Haslam, Jetten, et al., 2018; Jetten et al., 2012) approach asserts the
necessity of helping older people to adapt to life transitions and crises by engaging them in an
active role of connecting with and adding to their social group memberships over time.

We have outlined the case for using user-centred design methods as key to the
successful adoption, continued use, and efficacy of a digital loneliness intervention. But
given that user-centred design methods work directly with users to gather their requirements,
it is not clear how to integrate this work with psychological theory. The work of Hekler and
colleagues (Hekler et al., 2013; Hekler, Klasnja, et al., 2016; Hekler, Michie, et al., 2016)

suggests roadmaps for such integrative work.

In particular, Hekler et al. (2016) suggest adopting an ‘agile’ approach to science,
where small modular tests of hypotheses are executed through minimally viable software
products that can be rapidly user tested and shared through open science outlets. Once
support is obtained for these minimal viable products, they can be extended to consider
variables ensuring continued use, so as to develop the longitudinal data needed in data
analysis and prediction. Taking up this challenge offers many opportunities but also
challenges, requiring knowledge of how to do ‘transdisciplinary-in-the-small” and
relinquishing some of our disciplinary allegiances (Nuseibeh, 2021).

3. Conclusion, Future Research and Design Guidelines

In this paper, we reviewed evidence and theory on how a crisis such as the COVID-19
pandemic and individual factors might make some older people susceptible to loneliness, and
furthermore, how typical methods of addressing loneliness are difficult under circumstances

where face-to-face social interaction is limited or where support networks and services have
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been severely diminished. There are opportunities and challenges in understanding how
digital interventions can supplement and empower people to enhance their social group
memberships. We put forward an evidence-based theoretical model — the Social Identity
Model of Identity Change - that illustrates how people can maintain wellbeing, and
reduce/protect against loneliness, through maintaining or gaining multiple, important social
group memberships during times of stressful change (Haslam et al., 2018). This approach is
especially relevant to changes associated with ageing, which can be associated with loss of
identity, and impoverished and fragile social connections (Jetten & Pachana, 2012; C. R.
Victor & Bowling, 2012). We argued that the social identity approach should be integrated
into a digital platform to design a social facilitation type of intervention for loneliness
(Gardiner, 2018), which can empower older people and their social groups/networks to
engage in maintaining or gaining multiple group memberships.

In the second section, we reviewed selected research on digital platforms and
highlighted gaps in the suitability of existing platforms (either off the shelf or bespoke) for
detecting and intervening in loneliness. These were, primarily: that current systems do not
combine both detection and intervention in loneliness; there is a lack of longitudinal analysis
of loneliness in all fields we reviewed; and that publicly available solutions (including social
media platforms) are not domain specific or private, nor trustworthy. Our review of the HCI
literature also raised pertinent design issues: ensuring that older people and their support
networks are properly engaged in the design process, that an intervention is easy to use and
not burdensome, and tested for efficacy in the domain intended (and not harmful). For this,
user-centred design (UCD) methodologies are vital for understanding and accommodating
older adults needs and the needs of their social groups/networks.

Psychological and behavioural science can be integrated with computer science

disciplines to inform how to implement theory effectively, to develop design guidelines for
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similar technologies, and to drive further empirical research (Hekler et al., 2013; Waycott et
al., 2019; Waycott & Vines, 2019). The next steps we suggest are in the form of both
empirical research questions and design guidelines. While some of what we suggest is
applicable to many types of digital social facilitation interventions, there are also some
unique and yet to be explored possibilities based on the Social Identity Approach to Health
and the Social Identity Model of Identity Change.

Future research suggestions

A social identity approach to a social facilitation style of digital intervention needs to
facilitate personal reflection and the development of social goals or strategies through a
group-level lens. Online ‘social identity mapping’ exercises can help people raise their
awareness of their existing group-based social networks and resources as well as to set social
goals and goals for joining or sustaining their group memberships (Bentley et al., 2020, in
press). These digital interventions have not yet developed a consideration of the user-design
principles needed to sustain adoption among users, including iterative design and testing of
user interfaces. This is particularly pertinent for the older adult user group for whom
technology usage is often experienced as an age-related threat and have been excluded from
technology design (Harrington et al., 2018). Moreover, online identity mapping tools have
been developed without a consideration of the benefits and challenges of making multiple
groups simultaneously salient to the user — something known to increase psychological
resilience, but also highlight tensions and incompatibility between groups (lyer et al., 2009).

Methods for detecting or accommodating identity change or changes in loneliness,
through data science/machine learning, could more fully realise the Social Identity Model of
Identity Change (SIMIC) as a tool for digital intervention. Longitudinal machine learning
techniques are currently insufficient for longitudinal detection or prediction of loneliness over

time. The innovative development of such techniques could be used in adaptive software
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engineering to deliver micro-interventions for loneliness (Klasnja et al., 2015). For example,
interventions for acute loneliness may need to be different to when loneliness is becoming
chronic due to identity change or identity losses that are permanent. Such detection systems
would require continued use by older adults and their social networks in longitudinal self-
report, thus needing to provide value for use, such as self-reflective data (Isaacs et al., 2013;
Pennebaker, 1997) or the ability for sharing self-report data with others in their support
network, in a controlled and meaningful way (Kanis et al., 2015; Riva et al., 2016).

Further research is needed to explore how to balance individual agency, personal
control, and empowerment of individuals (see Greenaway et al., 2016; Haslam et al., 2016;
Shaw et al., 2018), with sharing and connecting mechanisms. In particular, older people who
are lonely (or who require greater solitude) need to feel empowered and in control of their
social engagements (Stuart et al., 2022), including being able to keep some of their group
memberships separate across multiple social domains (Stuart et al., 2019; Stuart & Levine,
2017). This would allow people to enact their different identities and roles within their group
memberships, varying the levels of support they both give and receive from others as we have
described - such as from family, friends, or professional healthcare relationships.

Additionally, the types of support that people pre-pandemic usually received from
face-to-face groups can be partially replicated through online experiences, with some
synchronous aspects, to maintain continuity to group membership during disruptions and to
support with transitions between face to face and online experiences. Further research is
required on how to make these online experiences sufficient and acceptable to users. We
suggest iterative user-centred design methods combined with psychological theory could
explore how to balance these needs. Commercial platforms have not typically provided
accessible support and inclusive experiences — and in fact their reason for existing may be

opaque and unacceptable to users.
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Finally, we raise some points specific to addressing the societal inequalities that can
give rise to loneliness in some older adults (e.g. discrimination, stigma, and lack of
representation of cultural diversity, see Table 1). Inequality is a risk factor for loneliness and
therefore something that needs to be more closely considered in a loneliness digital
intervention. We also mentioned ageism during COVID-19, in that messages about health
vulnerability were sometimes extended to include discriminatory age-based stereotypes
(Previtali et al., 2020), which have the potential to undermine older adults self-worth and
contribute to poorer wellbeing (C. Haslam et al., 2014). There are several ideas that could be
carried forward in future research around applying the SIAH and SIMIC to address inequality
and discrimination issues in the design of digital loneliness interventions. One idea is to
create opportunities for older people to use digital technology to organise their own groups
and engage in activism and awareness raising for social good. Another consideration is to
promote agency for maintaining positive social identities. Technology that does not draw on
the skills of older adults has a potential to reduce perceived agency and frame older
adulthood within a negative aging stereotype (Barrie et al., 2021). Finally, groups of older
adults with existing marginalised identities e.g. people living with chronic illness, may have a
greater need for loneliness interventions as these characteristics can be loneliness risk factors.
However, they can also have challenging barriers to interacting with digital interfaces, for
example if they have mobility or motor control issues. Digital interventions for older adults

need to be cognisant and design to adapt to these needs, in order to be suitable.

Design guidelines
Based on our review, we suggest these guidelines for a social facilitation digital
intervention for loneliness reduction among older adults based on the Social Identity

Approach to Health and multidisciplinary methods of research and design.
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Design should be grounded in facilitating awareness of social groups, social goals,
and strategies to enhancing collective or group activities.

Design needs to allow maintenance of multiple existing groups, ideally making
multiple group memberships salient to the users.

Enable older adults to join / add new group memberships over time, to strengthen
their social networks and provide resilience to social disruption or threats.

Enable self-report, active engagement with reporting and reflecting on identity,
loneliness, and wellbeing.

Enable mutual social support mechanisms where they are desired (including both
the giving and receiving of support) to enhance a feeling of reciprocity and self-
worth.

Facilitate agency, by giving people control over their engagement and use of
digital interventions. This also means giving people the option to separate groups
from each other.

Help reduce the heightened social threat and anxiety accompanying chronic
loneliness by supporting and scaffolding social interactions and enabling users to
gradually build a positive sense of shared identity with new contacts.

Ensure that the intervention is non-stigmatising, and non-detrimental to wellbeing
by heeding human rights principles in the development and deployment of the
intervention, including consideration of accountability, equality, non-
discrimination, accessibility and availability (Human Rights and Technology Final
Report, 2021).

Create opportunities for older people to use digital technology to organise their

own groups and engage in activism and awareness raising for social good, which
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could enhance agency and work towards reducing stigma (Liddle et al., 2020) and
rebuilding communities after COVID-19.

e Design must manage the burden of use that can be created by technology by using
an interface suitable to older adults, and nudging reminders that suit the schedule

and levels of technology use of older people.

Conclusion

We have argued that there is a need for theoretically driven methods for tackling
COVID-19 related loneliness with digital interventions; this need will extend beyond the
pandemic, due the social and economic ramifications resulting. We have suggested the Social
Identity Approach to Health because of the need to target cognitive and emotional effects of
loneliness and the detriments caused to community and social groups during the pandemic.
The Social Identity Model of Identity Change (SIMIC) offers both explanation of older
adults’ experiences of loss and loneliness, as well as insight into intervention for older adults
experiencing these stressful life transitions. By employing multidisciplinary methodologies,
researchers can combine psychology/behavioural theory, machine learning methods for
advanced data analysis, and user-centred technology for designing a usable, engaging, and
effective digital loneliness intervention. Testing such digital interventions requires engaging
with factors predicting technology adoption and continued use so as to collect the
longitudinal data necessary to complete a feedback loop to theory verification and
generalisation (see Hekler et al., 2013). Filling in this theory-application loop would ensure
that the vulnerabilities in older people’s social networks that have been exposed by the
pandemic can be holistically addressed, and that the true opportunities of digital interventions

for reducing social isolation and loneliness can be realised.
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