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Abstract

Intergenerational engagement (IE) interventions can benefit health and
wellbeing in an ageing population and lead to a range of benefits in
individuals and the larger community. Although potential positive impacts of
IE for both older adults and younger generations have been demonstrated
and promoted in past research, high quality and conclusive evidence
regarding potential positive or negative impacts on older people is still limited.
Therefore, this pilot study was conducted to 1) assess the potential impacts
of intergenerational engagement on older adults’ cognitive, social and health
outcomes over 6 months; 2) explore benefits and challenges associated with
intergenerational engagement from the volunteers’, teachers’, and pupils’
perspective; and 3) evaluate perceptions of school climate over time from
intervention vs control school staff’'s perspective. Generation for Generation
IS a moderate-intensity, IE intervention designed to promote cognitive, health
and social function in older adults while also benefiting schools. Older adult
volunteer participants assisted primary school teachers in the classroom by
helping pupils aged 4-8 with reading, writing and numeracy tasks. They were
asked to commit eight hours per week for six months during 2018-2020. A
mixed-method design including a concurrent nested approach was applied in
this project. The study consisted of 1) a pilot randomised controlled trial
(RCT); 2) a qualitative component (a volunteer diary and focus groups); and
3) a pre- and post-intervention school climate survey. The pilot RCT was a
mixed factorial design in which older adult volunteers (control or active
condition) were assessed on three occasions (baseline, then at 3- and 6-
month follow-ups). In total, 36 older adults aged 60-80 years were recruited
from the Lothians area in Scotland on three occasions and allocated to three
cohorts. Overall, older adult intervention participants, but not control
participants, showed improvements in working memory, episodic memory,
auditory verbal learning, daytime dysfunction (sleep quality domain), cross-
age attitudes, and generative achievement. Reliable difference in the pattern
of outcomes over time tended to be observed at 3 months and maintained at

6 months. Thematic analyses of older adults’ diary and focus group data

15



revealed a range of intra- and inter-personal benefits and challenges of IE
including regaining a sense of purpose, a sense of belonging, building new
social connections, physical demands, financial issues, and fear of
overstepping. Focus group data from teachers’ and pupils’ focus groups
demonstrated additional potential benefits of IE on pupils’ attainment and
behaviour, and teaching efficiency. Finally, during the first school year of the
intervention, five out of eight sub-domains of school climate (i.e., school
satisfaction, parental involvement, creativity and the arts, learning climate,
and school resources), as well as overall school climate, were maintained
amongst staff in interventions schools, as compared to declines indicated by
staff in comparison schools. The quantitative results of this pilot study offer
promising, preliminary evidence suggesting that a 6-month, moderate-
intensity engagement between younger and older generations can be an
effective health promotion initiative. In addition, explanatory qualitative
findings defined the context of IE and explored experiences of participating in
the programme from different perspectives, indicating potential for future
implementation and further development of the intervention. However, given
the pilot nature of this study, all findings should be treated with caution and

re-assessed in the context of a full trial in future.
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CHAPTER 1. Impacts of ageing on cognition, health and

social function, and the role of engagement.

1.1 Chapter overview

This chapter will provide an overview of the key changes that are associated
with ageing. First, an overview of global population ageing and the
implications for society will be provided. Then, the effects of ageing on
cognition, health and wellbeing, and social functioning will be outlined. In
addition, various ageing processes associated with those effects will be
discussed in theoretical context and a description of the strategic capacities
individuals use to modify or adapt to the age-related transformations
provided. Finally, intergenerational engagement (IE) will be described as an
example of a practical approach to health promotion and social participation
in older adults, by outlining its purpose, strategies, and requirements.

1.2 Global population ageing - implications and opportunities

Ageing is a dynamic phenomenon associated with a number of changes
that occur in a person’s health and functioning (World Health Organisation,
2015). Despite attempts at defining ageing, there seems to be no method
that is universally successful. Ageing is by definition a continuous process
that may include decline, stability and/or growth, which can be caused or
explained by a number of factors ranging from biological to social (Dixon,
2011). In other words, chronological, biological or functional changes that are
typically considered in association with the ageing process are only a few
indices that determine its trajectories, and chronological age itself is
particularly problematic through the adult lifespan. For example, cultural and
social differences can influence the views of ageing, encompassing its either
positive, negative or neutral characteristics (Heckhausen et al., 1989; Kite et

al., 2005). Cultural values and beliefs can possibly promote positive attitudes
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and high esteem for older adults (e.g., common in Asian cultures) or
undermine their societal status (e.g., more youth-oriented societies;
Lockenhoff et al., 2010), potentially causing prejudices and negative
stereotypes (Clarke & Griffin, 2008). From the social perspective, ageing can
also be perceived as a transition in an individual’s roles and relationships,
which requires adaptation and adjustment. Thus, this transition may involve
losing a work-related role, but strengthening family member or community
member roles (Barnes-Farrell, 2003); narrowing social networks, but
strengthening those that are stable and reliable (Charles & Carstensen,
2010).

The trajectories of those changes may vary over time for individuals.
Given its complexity and variability, ageing can be best explained and
understood by looking at the processes that may affect people’s general
functioning as they grow older (Stuart-Hamilton, 2012). These age-related
changes or transformations can include gradual declines in neurological,
physiological, physical, and mental functioning (WHO, 2015). However, there
is also inter-individual variability in the degree to which decline might be
experienced, explained by genetic and environmental influcences that are
modified over time (Birren & Schroots, 2001). In fact, growing research
evidence suggests that the functional capacity of older adults can be
maintained or even enhanced by individual behaviour (e.g., Baltes, 1987; Li
& Lindenberger, 2002). For example, fitness-training or physical activity in
general, as well as social engagement were found to have positive influence
on cognitive function, by either slowing the rate of cognitive decline or
improving the performance (Bassuk et al., 1999; Colcombe & Kramer, 2003;
Sturman et al., 2005). Further, engaging in mentally stimulating/ demanding
activities are associated with a reduced rate of cognitive decline (e.g.,
Schooler & Mulatu, 2001). Conversely, however, engaging in unhealthy
behaviours such as smoking, excessive drinking, having a poor diet or
sedentary lifestyle (e.g., watching television, physical inactivity) can
contribute to an increased risk for mortality, a decline in health status and

cognitive function (Cadar et al., 2012; Haveman-Niels et al., 2003).
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Despite there sometimes being an often overly negative image of ageing,
growing older can also be viewed in the context of positive changes observed
in older people’s lives. For example, older adults often show greater ability to
regulate their emotions (Carstensen et al., 2003) and consequently, are less
confrontational and minimise the likelihood of conflict (Magai & Passman,
1997). Older adults also appear to have greater self-acceptance (Ryff, 1991)
and acceptance of their present situation (Carstensen et al., 2003). After
experiencing loss, an inevitable part of ageing, they learn how to adapt
quickly by accepting the new situation, protecting their self-esteem (Heidrich
& Ryff, 1993), and concentrating on emotionally-rich and supportive
relationships (Carstensen, 1995). They can also actively seek generative
goals and actions by providing care to their children and grandchildren, as
well as, by involvement in community-based activities such as
intergenerational engagement (Cheng, 2009). Thus, older adults can use
their accumulated experience and wisdom to ‘give back’ to society and
younger generations. By engaging in meaningful, nurturing, and productive
activities, they can help alleviate specific challenges that may exist within
communities, such as limited resources within schools (Rebok et al., 2004).

In recent decades a greater proportion of people have been reaching
older ages and their number is increasing faster than the rest of the
population (Cowgill, 1974). An unprecedented situation occurred in 2018
when the number of people aged 65 and older exceeded the number of
children under five years of age (United Nations Population Division, 2019). It
is estimated that by 2050 one in six people globally will be 65 or above
(United Nations Population Division, 2019; Figure 1.1). This new
demographic transition is also apparent in the UK. There are currently nearly
12 million people aged 65 and over living in the UK and it is estimated that in

50 years this population will increase by 8.6 million (Age UK, 2019).
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Figure 1.1

Young children and older people as a percentage of global population: 1950-
2100.
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Note. The figure reprinted from World Population Prospects 2019: Volume II:
Demographic Profiles, by Department of Economic and Social Affairs
Population Division. Reprinted with permission of the United Nations.

The recent trends associated with population ageing result mainly from
declines in mortality rates and decreased fertility rates (ONS, 2018b). These
two demographic trends can be perceived as measures of progress, and the
current trend towards increasing lifespans as “the greatest triumph our
species has achieved” (Kirkwood, 2001, p.5). This “triumph” was possible
because of reductions of infectious diseases, improvements in consumption
of nutritious food, improved health care, and declining mortality at young
ages (WHO, 2015; UNFPA, 2012). Thus, increased longevity should be
celebrated and the social and human capital of the older adult population
perceived as relevant resources for societal growth (WHO, 2015). However,
it is acknowledged that living longer is also associated with challenges for
older people and for society as a whole.
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Although people are living longer, they are likely to spend many of those
‘extra’ years in poor health (Public Health England, 2018; ONS, 2018c). For
example, men aged 65 and over living in the UK might expect to live a further
19 years, with about 10 of those years being disability-free; for 65-year-old
women, 10 years of disability-free living are also expected, but that is in the
context of a further 21 years of life expectancy (ONS, 2018d). In Scotland in
2017-19, life expectancy was 77.1 years for males and 81.1 years for
females (The National Records of Scotland, 2020), of which 61.9 years for
males and 62.2 years for females might be spent in good health (ONS,
2018d). Furthermore, in the UK, more than half of the older population have
at least two chronic health conditions (Kingston et al., 2018). Increasing
disability and morbidity can profoundly affect older adults’ daily functioning,
and ultimately their independence, quality of life, and autonomy (Wittenberg
et al., 2018).

Challenges of an ageing population can be considered in the context of
economic and heath-related implications, as well as at the individual and
societal level. At the individual and health-related level, living longer is
associated with: 1) a decreased ability to perform activities of daily living
(Wittenberg et al., 2018); 2) developing long-standing ilinesses (e.g.,
diabetes, cardiovascular diseases; Melzer et al., 2015); 3) multi-morbidity
(Kingston et al., 2018); 4) frailty (Gale et al., 2015); and 5) declines in mental
health and wellbeing (Royal College of Nursing, 2018). At the societal level, a
decreased level of health and wellbeing and higher dependency of the older
adult population means that more formal and informal care services are
required (Kelly & Kenny, 2018), which can present a profound challenge for
health and social care systems (WHO, 2018). In terms of implications for
economic development, the imbalance between populations in employment
and those in older age dependency may lead to using existing economic
reserves to support the pension and care system, instead of enhancing
economic growth (Rutherford & Socio, 2012). At the individual level, living
longer may mean, for many older adults, being supported by the low state

pension and living in poverty (Department for Work and Pensions, 2019).
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The emphasis on the economic impact of population ageing appears to
be based on the assumption that old age is synonymous with increases in
health care costs and challenges for welfare system. However, ageing does
not need to imply burden to the social security system or increasing
dependency on it (Spijker & Maclnnes, 2013). Prevalence of late-life disability
rates are declining due to advances in medical care as well as changes in
social, environmental and economic factors (Schoeni et al., 2008). For
example, early diagnosis and treatment can delay the progression of
disease; and a higher educational attainment or income may help prevent
onset (e.g., associated with avoidance of risky behaviours such as smoking
or drinking) or manage the disabiliy (e.g., rehabilitation, treatment; Zimmer &
House, 2003). Moreover, reaching older age and longer life expectancy can
bring more opportunities than challenges. Older adults are often proactive
and valued contributors to society and their own families. By perhaps
providing unpaid care to their relatives or by volunteering in their
communities, they not only enhance their wellbeing and reduce the risk of
mortality (Okun et al., 2013), but also promote a sense of generativity and
supportive, sometimes intergenerational relationships (Fried et al., 2004;
Weiss, 2014).

Therefore, the health-related decreases associated with ageing are not
inevitable and their level can differ across the older adult population.
Substantial cross-sectional and longitudinal evidence suggests that
maintaining an active lifestyle, engaging in occupations of high complexity,
and higher levels of educational attainment can delay the onset of any age-
related changes and contribute to healthy ageing (e.g., Stern, 2009, 2012;
Valenzuela & Sachdev, 2006). Those factors seem to impact greatly the
interindividual differences in ageing trajectories and predict which individuals
will be more susceptible to age-related brain changes or neurodegenerative
deseases (e.g., Jones et al., 2011; Scarmeas et al., 2001; Stern et al., 1994).
In that regard, life experiences may contribute to developing cognitive
(physiological robustness within functional brain networks) and social (e.g.,

social relations, social support) reserves that help maintain health and
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functioning in older age (e.g., Cabeza et al., 2018; Ihle et al., 2019).
Moreover, these two domains that can serve as buffers against decline, can
be continuously accumulated with increasing age, by engaging in various
cognitively and socially stimulating activities (e.g., intergenerational
engagement, late life education, leisure activities; Fried et al., 2004; Hertzog
et al., 2008).

However, the challenges resulting from population ageing can be
addressed by first celebrating ageing, acknowledging the many important
contributions older adults already make to society, and increasing
opportunities for more older adults to contribute to their local communities
and society in general (WHO, 2015). It is essential to create supportive
environments that promote active ageing, which is defined as “the process of
optimising opportunities for health, participation and security to enhance
quality of life as people age” (WHO, 2002, p.12). Remaining active does not
only mean working for longer or maintaining physical ability to do so, but
being active contributors to family and community, despite any illness or
disabilities. The majority of older adults are active contributors to family care,
especially to grandchildren (Glaser et al., 2013), or to society as volunteers
or in the paid workforce, which is increasing (Centre for Ageing Better, 2019).
This active involvement of older adults can be further facilitated by new
policies and community-based programmes (WHO, 2002). By promoting
social connections, and health and wellbeing in the older adult population,
the challenges of population ageing upon social and health services and
national economy could be reduced (WHO, 2002).

In sum, in order to help maintain health and wellbeing in the ageing
population and society as a whole, opportunities must be created to
encourage older people to participate in, and contribute to, their communities
(WHO, 2015). Community engagement can potentially provide older adults
with more cognitive and physical activity, and social connectedness, while
enhancing their health and independence. Enabling people to do meaningful

work more flexibly in later life may also reduce demand on care and health
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services, and contribute to the economy (Government Office for Science,
2016).

1.3 Impacts of Ageing on Health, Wellbeing and Social function
1.3.1 Ageing and Cognition

Cognitive ageing research has primarily focussed on understanding normal
cognitive changes that occur across the lifespan. Identifying the determinants
of those changes was considered to be crucial for identifying processes that
are abnormal or pathological (Craik & Salthouse, 2011). However, those
cognitive declines associated with the healthy ageing process are still not
fully understood (Harada et al., 2013). Although aspects of cognitive change
as a normal process of ageing has been well-documented in the scientific
literature, there is still a number of methodological limitations that are
inherent in studying normal cognitive ageing. For example, recruitment bias
may lead to under- or over-estimation of the degree of cognitive decline, if
older adults are deemed too ill or too healthy to participate (Minder et al.,
2002), or if ‘healthy’ participants have in fact undetected, pre-clinical
neuropathology such as the early stage of Alzheimer’s disease development
(Boyle et al., 2013). Further, longitudinal data can be influenced by practice
effects which can inflate subsequent scores, whereas cross-sectional
assessments can be confounded by cohort differences (e.g., the cross-
sectional age differences) that may potentially overestimate the effects of
ageing (Salthouse, 2009).

Age-related changes in cognition are determined by the complexity and
heterogeneity of patterns of cognitive declines across individuals (DeCarli,
2003; Geda, 2012; Hofer & Alwin, 2008). Thus, although gradual declines in
cognitive functioning during adulthood are typically observed, they can follow
different trajectories and involve only certain aspects of cognitive domains
(Harada et al., 2013). The most noticeable age-related declines in cognitive
functioning occur within the domain of ‘fluid’ abilities such as speed of

information processing, working memory, and problem solving (Horn &
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Cattell, 1967; Salthouse, 1996; Salthouse & Babcock, 1991; Reuter-Lorenz &
Lustig, 2016). Fluid cognitive abilities involve dynamic processing of incoming
information, reasoning, or manipulating mental representations, and tend to
be most affected by ageing (Craik & Bialystok, 2006). After rapid
development until the mid-20s, these cognitive operations typically show
linear decline until early old age (60-65 yrs) and possibly steeper decline in
late old age (Christensen, 2001; Figure 1.2).

Conversely, crystallised abilities involve storing and maintaining
knowledge acquired during the lifetime, through the process of learning and
experience. These abilities are positively associated with ageing and can
remain intact or even continue to increase through to later life (Craik &
Bialystok, 2006; Park et al., 2002). As compared to decreases in fluid
cognitive abilities, the relative stability of crystallised abilities can even be
observed even in people with dementia (McGurn et al., 2004) or depression
(Crawford et al., 1987). Therefore, crystallised abilities are often measured to
estimate premorbid intellectual ability that can identify the extent of functional
decreases in older adults experiencing cognitive deficits (Crawford et al.,

2001). Specific, core cognitive abilities will now be considered in turn.
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Figure 1.2

Crystallised intelligence (knowledge) usually increases throughout a person’s
lifetime, while fluid intelligence typically begins to decline after early
adulthood.

Crystallized Intelligence

Fluid Intelligence

Intellectual Development
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Adulthood Adulthood

Childhood Middle
Adulthood

Note. Data source based on Cattell (1987); figure reprinted from Johnson, J.,
& Finn, K. (2017). Designing user interfaces for an aging population: Towards
universal design; used with permission from Elsevier. Copyright © 2017
Elsevier Inc.

Processing speed. The speed with which people process incoming
information and act upon it exhibits not only the greatest decline with age
compared to other cognitive domains (Salthouse, 1996; Figure 1.3), but also
considerable variability across individuals (Dykiert et al., 2012). It is
hypothesised that declines in speed of processing are more evident as task
complexity increases (Birren et al., 1980). Thus, general slowing, as
measured by reaction time (RT), increases as processing demands become
more complex and require performing multiple mental operations
simultaneously, up to the available processing limits (Whitbourne &
Whitbourne, 2010). As a result of those limitations of processing capacity or

mental resources when performing difficult tasks, older adults may not be
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able to complete those tasks accurately (Salthouse, 1996). Limited by the
available time, they may become preoccupied by initial operations and have
less time to perform later steps on the task. They may also lose what was
achieved in earlier stages by the time that later task is accomplished
(Salthouse, 1996). It was suggested that this slowed processing experienced
with age could be related to changes in the central nervous system, including
increased neural fluctuations and degradation of white matter that may impair
cognitive functioning (Kennedy & Raz, 2009; Sexton et al., 2014; Welford,
1977).

Figure 1.3

Cross-sectional ageing data showing behavioural performance on measures
of speed of processing, working memory, long-term memory, and world
knowledge.
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Note. Figure reprinted with permission of Annual Reviews, Inc., from Park, D.
C. & Reuter-Lorenz, P. (2009). The adaptive brain: aging and neurocognitive
scaffolding. Annual Review of Psychology, 60, 173—-196; permission
conveyed through Copyright Clearance Center, Inc.

This basic cognitive function is particularly sensitive to age and is also
assumed to be an ability that mediates declines in higher-level cognitive
functions, including memory, reasoning, and attention (Bashore et al., 1997;
Kail & Salthouse, 1994; Lemke & Zimprich, 2005; Salthouse, 1996). That is,

slowed mental operations may not only affect specific information-processing
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components (i.e., initial stimulus encoding, response selection), but also
logical thinking, and the ability to remember or respond to any perceptual
stimuli (Cerella, 1985). This general slowing of information processing is also
considered as a possible explanation of the age-related variance in short-
term (‘working’) memory performance (Salthouse, 1996; see below). For
example, evidence suggests that many age differences in working memory
are particularly apparent on tasks requiring information processing
(Salthouse & Babcock, 1991). More specifically, tasks that require
simultaneous retention and processing of information (i.e., working memory
performance) are typically subject to more reliable decreases (e.g., Bopp &
Verhaeghen, 2007; Salthouse & Babcock, 1991; Brebion et al., 1995), as well
as tasks using free recall of words that may engage long-term memory rather
than working memory to encode or retrieve the required information (Naveh-
Benjamin et al., 2005). Therefore, age-related declines in working memory
appear to be more apparent when tasks are more demanding and rely
heavily on speeded response (Logie et al., 2014).

Furthermore, the interrelationship between processing speed and
working memory appears to predict age-related changes in the higher-level
cognitive domain of long-term memory (Park et al., 1996; 2002). In other
words, speed of processing determines changes in working memory,
whereas the working memory construct relates directly to long-term memory
measured by free recall and cued recall (Park et al., 1996). Several studies
also demonstrated slowing and reduced rate of encoding and retrieval from
long-term episodic memory as a function of older age (e.g., Anders & Fozard,
1973; Bacur et al., 2008; Head et al., 2008). Moreover, the impacts of
processing speed and working memory on episodic memory can be
mediated by inhibitory control (Head et al., 2008).

Although speed of processing is associated with rates of decline with age
(Salthouse, 1996) and in turn seems to predict losses in other cognitive
domains, it seems clear that decline might not be experienced by all
individuals equally. It has been proposed that the rate of decline can be

slower or its onset delayed in those with higher levels of educational
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attainment, for example (Stern, 2002). The protective mechanisms
conceptualised as cognitive reserve was explored in relation to declines in
processing speed in a 5-year randomised controlled trial (Tucker-Drob,
2011). This longitudinal examination provided further evidence for the
relationship between education and long-term differences in level of
functioning. However, while decline may be delayed, it did not reduce the
overall extent of decline. Those findings showed that education aquired over
the lifespan, seemed to be an important factor that benefits individuals until
the late adulthood, although it does not protect against eventual functional
impairment.

Executive function. Normal cognitive ageing is also associated with
declines in executive function, a higher-order cognitive domain responsible
for the control of attentional resources, planning, and monitoring behaviour
(Murman et al., 2015). Thus, advancing age can reduce ability to: 1) inhibit
irrelevant information; 2) shift attention among different sub-tasks; and 3)
update information in working memory (Hasher & Zacks, 1988; Miyake et al.,
2000). Reduced efficiency of inhibitory processes can then lead to decreases
in memory performance due to the prolonged retention and maintenance of
irrelevant information with the loss of primary information. Inhibitory control
can therefore be considered a potential indicator of variability in cognitive
performance (Salthouse et al., 2003; Head et al., 2008). There is also age-
related variability that pertains to selected sub-processes within executive
functioning. For example, differences can be found in processes involving the
maintenance of two distinct mental task sets, showing age-related declines in
the accuracy of maintaining representations (Verhaeghen & Hoyer, 2007).
However, age-differences are not present when switching representations
outside the focus of attention (Dorbath & Titz, 2011). Age-related changes
are also absent in local switching (i.e., the ability to execute the task switch
itself), but they are found in global switching (i.e., maintaining two alternating
tasks; Kray & Lindenberger, 2000).

Working memory. Advancing age is associated with poorer working

memory that deals with the temporary storage, manipulation and integration
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of information (Cornoldi & Vecchi, 2004). For example, the process of
maintaining verbal and visuo-spatial information that occurs within working
memory shows deficits due to age, but the decline for each of the domains is
uneven (Fiore et al., 2012; Park et al., 2002). The existing literature provides
some contrasting evidence regarding the extent of the effects of age-related
differences on visuo-spatial and verbal memory that may indicate a domain-
specific deterioration of working memory (e.g., Bopp & Verhaeghen, 2007;
Vecchi et al., 2005). There is also evidence that deficits in working memory
may vary depending on the information being processed across specific
domains under investigation. That is, tasks that require simultaneous
retention and processing of information have suggested strong decreases in
working memory performance (e.g., Bopp & Verhaeghen, 2007; Brebion et
al., 1995; Salthouse & Babcock, 1991), as well as tasks using free recall of
words that may engage long-term memory rather than working memory to
encode or retrieve the required information (Naveh-Benjamin et al., 2005).
Therefore, age-related declines in working memory appear to be more
apparent when tasks are more demanding and rely heavily on speeded
response (Logie et al., 2014).

Long-term memory. Ageing affects not only short-term but also long-
term-memory storage and recall. Long-term memory involves the potentially
lifelong retention and recollection of: 1) past experiences that are rich in
contextual information (episodic memory); 2) autobiographical information
(autobiographical memory); 3) general knowledge of the world (semantic
memory); and 4) a variety of acquired skills (procedural memory;
Christopher, 2014). Although age-related declines were demonstrated on
tasks assessing different types of long-term memory, not all of them were
equally affected. For example, semantic memory is relatively resistant to
ageing and may even continue to improve with increasing age (Giambra et
al., 1995; up to age 65, Nyberg et al., 2003). Conversely, episodic memory
displays the most consistent and the largest age-related deficits (Nyberg et
al., 2003; Ronnlund et al., 2005; Schaie, 2005). Several studies

demonstrated slowing and reduced rate of encoding and retrieval from long-
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term episodic memory as a function of older age (e.g., Anders & Fozard,
1973; Bacur et al., 2008; Head et al., 2008). However, the accelerating
decline that occurs within this cognitive domain is not homogenous. Evidence
suggests that age differences are more apparent for recall than for
recognition operations, indicating a reduced ability to acquire and recode
information, while the ability to process generic information remains less age-
sensitive (Nyberg et al., 2003; Nyberg et al., 1996). There is also an inter-
individual variability in decline of episodic memory that increases with
advancing age (de Frias et al., 2007).

Methodological issues in cognitive ageing research. Inter- and intra-
individual variability in age-related changes in cognitive function can also be
associated with several factors and mechanisms, including lifestyle,
environmental and social factors, genetics and neurobiological processes, or
health (Glisky, 2007; Hertzog et al., 1992; Li & Baltes, 2006). Longitudinal
studies of ageing show that short-term changes in cognitive performance,
such as greater cognitive plasticity (i.e., the brain’s capacity to adaptive
changes to optimise the cognitive performance; Lovden et al., 2010),
decreased cardiovascular liability, or low levels of emotional diversity are
positively related to long-term variability in cognitive abilities (Ram et al.,
2011). In other words, successful cognitive ageing is predictive of and
positively associated with greater cognitive plasticity, lower fluctuations in
resting heart rate and in emotional states.

Variability in cognitive ageing can also be linked or mapped to decreases
in neurobiological function. Structural changes in the prefrontal cortex and
the hippocampus such as loss of volume and density, are associated with
decreases in higher-order cognitive abilities, including declines in executive
function (Raz & Rodrigue, 2006) or deficits in memory performance (Rosen
et al., 2003). Volume shrinkage of grey matter and white matter that occur
with advancing age (Jarnigan et al., 2001) relate to impairment in executive
functioning, processing speed, and long-term memory function (Park et al.,
2001; Ramanoél et al., 2018). However, despite the apparent linkage

between the ageing brain and decreases in cognitive function, some
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neurobiological losses do not map directly onto changes in associated
cognitive processes (Cabeza et al., 2016). This suggests that the brain can,
to some extent, maintain or support its functioning via plasticity, to restructure
neural activity patterns to compensate for age-related neural insults. In the
subsequent subsection, a theoretical model of this adaptive neural
compensation will be described, in relation to age-related changes and

preserved cognitive function in later life.

Ageing and Neurocognitive Scaffolding

Given the cognitive ageing effects discussed above, an important goal is to
identify potential predictors of those changes. Adverse and compensatory
mechanisms associated with the ageing brain are integrated and accounted
for in the scaffolding theory of ageing and cognition (STAC; Park & Reuter-
Lorenz, 2009; Figure 1.4). It was hypothesised that the ageing brain could
compensate for neural changes (primarily structural changes) such as
reduced grey matter volume and thickness, or white matter integrity (Hedden
et al., 2016; Raz et al., 2005) by engaging supplementary neural circuitry, or
scaffolds (Park & Reuter-Lorenz, 2009). This protective mechanism allows
the ageing brain to maintain a higher level of functioning and engage in

mentally challenging tasks.
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Figure 1.4

A conceptual model of the scaffolding theory of aging and cognition-revised
(STAC-r).

A Life Course Model of The Scaffolding Theory of Aging and Cognition (STAC-R)
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Note. Copyright © Reuter-Lorenz & Park (2014). Figure from Reuter-Lorenz,
P. A., & Park, D. C. (2014). How does it STAC up? Reuvisiting the scaffolding
theory of aging and cognition. Neuropsychology review, 24(3), 355-370.
Reprinted with permission.

A key prediction from the STAC model is that various forms of
intervention may positively contribute to scaffolding. In line with this, a
number of cognitive training and engagement interventions have examined
the impact of participating in novel and mentally challenging activities on
different cognitive abilities. Experimental studies focused mainly on untrained
abilities (e.g., learning and using strategy instructions) and used ability-

specific training (e.g., memory training, reasoning training, and speed
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training) to examine changes in neural function and brain structures
(Tennstedt & Unverzagt, 2013; Valenzuela et al., 2003; Lévdén et al., 2010).
For example, the Advanced Cognitive Training for Independent and Vital
Elderly (ACTIVE) trial is a randomised controlled trial that targeted three
cognitive domains — memory, reasoning, and speed of processing - through
instruction and practice in strategy use, solving problems that contained a
serial pattern, or ability to process increasing information in shorter times
(Tennstedt & Unverzagt, 2013). In terms of intensity and duration of the trial,
interventions were conducted in small groups in ten x 60—75-minute sessions
over 5 to 6 weeks. In all three interventions (i.e., memory training, reasoning
training, speed training), sessions 1-5 focused on strategy instruction and
exercises to practice the strategy, while sessions 6—10 provided additional
practice exercises. Content for each of the 10 sessions was scripted in a
trainer's manual. Booster training (four 75-minute sessions) was provided at
11 and 35 months after training with a randomly selected subset of
participants in each intervention arm who completed initial training (defined
as at least 8 of 10 sessions). The trial demonstrated an immediate
improvement in reasoning and speed of processing that lasted across five
and ten years of follow-up (Rebok et al., 2014; Willis et al., 2006).

Other experimental research on cognitive training reported
improvements in memory performance and neurochemistry of the
hippocampus (a brain structure related to learning and memory; Valenzuela
et al., 2003), and increases of the anterior part of the corpus callosum (a
nerve fibre bundle that connects the left and right cerebral hemispheres;
Lovdeén et al., 2010). Thus, this evidence reveals experience-dependent
plasticity of white matter and suggests that the association between mental
engagement and enhancement of cognitive abilities appears to be plausible
and reliable. It demonstrates that neuroplasticity of the ageing brain can be
modified by experience and is amenable to new, challenging tasks. However,
the research is lab-based and perhaps not achievable for/attractive to most
older people or ‘scalable’ to the wider population. Therefore, real-world,

community-based engagement programmes may be a more realistic and
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popular approach to examine the relationship between cognitive ageing and

increased engagement.

The Engagement Hypothesis

An engaged lifestyle during late adulthood has been suggested to be a key
aspect for successful ageing (Rowe & Kahn, 1997). In line with this
recommendation, the engagement hypothesis (Schooler & Mulatu, 2001,
Schooler et al., 1999), one of the major theoretical approaches to cognitive
ageing, seemed to offer a plausible solution to facilitate successful cognitive
and social ageing. According to this theory, participation in socially and
mentally demanding activities could contribute to reduction of age-related
declines in cognitive functioning (Stine-Morrow et al., 2007), which aligns with
STAC predictions on maintaining a higher level of functioning through
engaging in challenging tasks (Park & Reuter-Lorenz, 2009). The
engagement model originated in epidemiological studies on lifestyle
demonstrating that people who engage in complex work (Schooler et al.,
1999), social networks (Bennett & Gains, 2006) or generally stay busy benefit
from enhanced cognition and health (Lévdén et al., 2005). In this sense,
engaged minds are healthy minds.

Although a clear explanation of the correlation between an engaged
lifestyle and a variety of positive effects is still not well established, some
possible mechanisms that could promote cognitive vitality were suggested.
One of the mechanisms, presented by Schooler's engagement hypothesis,
indicated significant associations between substantive complexity of work
and mental flexibility (Schooler et al., 1999; Schooler & Mulatu, 2001). This
substantive complexity of the work environment that required the exercise of
multiple cognitive abilities, including problem solving, verbal reasoning or
immediate recall, could increase the level of individuals’ mental functioning.
Conversely, engaging in activities that were not mentally demanding might
negatively affect their intellectual functioning. Moreover, this positive impact

of participating in complex and cognitively demanding work on intellectual
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abilities was found to be greater for older than younger adults (Schooler et
al., 1999).

Intervention studies that involve holistic engagement provide strong
support for Schooler’s (1999) engagement hypothesis. Designed to be
community-based programmes, cognitive interventions such as the Senior
Odyssey (Stine-Morrow et al., 2008; Stine-Morrow et al., 2007), the Synapse
Project (Park et al., 2014), or Experience Corps (e.g., Carlson et al., 2008;
Fried et al., 2004), showed a clear link between engagement and cognition.
These longitudinal studies involved a variety of cognitively stimulating
activities ranging from problem-solving activities and digital photography
training to providing support to children and teachers in the school
environment. They found that substantive complexity of engagement could
lead to improvements in executive function (Carlson et al., 2008), episodic
memory (Park et al., 2014), speed of processing, divergent thinking (Stine-
Morrow et al., 2008), and reasoning (Stine-Morrow et al., 2008; Tranter &
Kautsaal, 2008).

In summary, most age-related declines in cognitive functioning occur
within the domain of ‘fluid’ abilities such as speed of information processing,
working memory, and problem solving (Reuter-Lorenz & Lustig, 2016).
Although some of these gradual cognitive declines can be associated with
healthy ageing, there is also considerable inter-individual variability in those
changes. Threfore, it is important to understand potential predictors of the
cognitive declines as well as protective mechanisms that allow the ageing
brain to maintain a higher level of functioning (Park & Reuter-Lorenz, 2009;
Schooler & Mulatu, 2001). Experimental studies targeting fluid abilities could
be beneficial in terms of maintaining cognitive health status. However, to
date, limited research has shown evidence of transfer of the exercised skills
to daily living tasks (Rebok et al., 2014). Therefore, we need more
Intervention studies that involve holistic, ‘real-world’ engagement that may
promote not only older adults’ cognition, but also their general health and

wellbeing and social function (e.g., Carlson et al., 2008).
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1.3.2 Ageing, Health and Wellbeing

In essence, health in later life and associated changes can be considered in
terms of three main categories: physical health, mental health and wellbeing,
and health behaviours (WHO, 2015). Age-related changes in these three
categories are often interrelated, however, the direction of any impacts is still
difficult to establish. For example, mental health problems of older adults can
impact physical function, and conversely declines in physical health can
result in mental health problems (Naylor et al., 2016). The links can also be
identified between lifestyle behaviours (e.g., alcohol consumption, physical
activity) and physical and mental health in older age (e.g., Skelton et al.,
2018; RCPSYCH, 2019). Therefore, the mental health of older adults should
be assessed alongside their physical functioning and physical declines due to
their potential interaction (Naylor et al., 2016).

This complex interrelationship or potential coexistence of physical and/or
mental health issues can have an adverse impact on older adults’
functioning. For example, depression, which is the most prevalent mental
health condition in later life, may have a greater impact on the older person’s
functional level if combined with heart disease or cognitive impairment
(Tinetti et al., 2011). Thus, co-occurring depression and chronic physical
conditions can significantly lower the number of activities of daily living (e.g.,
preparing meals, housework, walking) that an older person can perform, as
compared to the effects of the individual health conditions (Tinetti et al.,
2011). Conversely, limited functional ability, including reduced mobility,
limitations in vision and hearing, increased frailty or other age-related health
problems, can contribute to developing or worsening mental health problems
(i.e., depression) and reduced quality of life (e.g., Jaul, & Barron, 2017; Davis
et al., 2016).

The emergence of some of these age-related mental and physical
impairments can also be explained at the biological level. In this sense,
declines in physical and mental capacity are related to the accumulation of
detrimental changes in molecular and cellular function of the ageing body

(D’Onofrio et al., 2018). These gradual deleterious changes can result in an
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increased risk of developing diseases and death. However, as with cognitive
functioning discussed above, the trajectories of these biological changes and
age-related diseases that occur with advancing age are not linear and vary
across the older adult population (WHO, 2015). Furthermore, they can be
influenced by social factors or life transitions such as bereavement, loss of
socialising opportunities, or socioeconomic changes associated with
retirement (Allen, 2018). All these adverse experiences in combination with
mental and physical ill-health can lead, in turn, to social isolation, loneliness,
or engaging in health risk behaviours (e.g., alcohol use, physical inactivity),
which can accelerate the impacts of age-related conditions and functional
declines (e.g., Sutin et al, 2018; RCPSYCH, 2019).

In order to prevent or reduce impacts of age-related transitions and
health conditions, maintaining or changing health-related behaviours is
needed. Healthy lifestyle behaviours such as moderate physical activity,
healthy diet, or sensible drinking can contribute to successful ageing (Sabia
et al., 2012) and decreased mortality risk in older adults (Hamer et al., 2011,
SAPEA, 2019). In terms of healthy ageing, moderate-intensity physical
activity, in particular, can bring substantial benefits for older populations,
including decreased risk of falls (Gillespie et al., 2012), reduced cognitive
decline (Blondell et al., 2014), improved mental health (Schuch et al., 2016),
or even delay in the onset of dementia (Norton et al., 2014; Livingston et al.,
2017).

Physical activity has also the potential to improve social outcomes by
maintaining community engagement and establishing new social ties.
However, level of physical activity decreases substantially in later life,
specifically in the population of 85 years and over, of which 71% are inactive
(active for less than 30 minutes/week; Sport England, 2018). This very low
activity level can greatly affect older adults’ healthy life expectancy (Sport
England, 2016), predict disability (Sj6lund et al., 2015), and ultimately
increase mortality risk (Win et al., 2011). Particularly disadvantaged are older

adults living in rural and deprived areas with limited access to community-
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based services and activities, which in turn leads to social isolation and
reduced mobility (UNECE, 2017).

Despite declining health, positive trends in three psychological aspects of
subjective wellbeing including life satisfaction, worthiness (of things in life),
and happiness observed among older adults indicate that psychological
wellbeing may be influenced by factors other than health (Blanchflower &
Oswald, 2008; Steptoe et al., 2015). In the UK, people aged between 70 and
79 indicate the highest satisfaction with life amongst other older adult age
groups, but also as compared to young adult populations (ONS, 2018e).
People aged 65 and over also score very high when rating that the things
done in life are worthwhile, with the group 65-69 years of age giving the
highest ratings across all age groups (ONS, 2018e). The same survey shows
that the older adult population is also the happiest age group, with happiness
peaking between 70 and 74 years. These findings can be explained by “the
potential of recovery, adaptation and psychosocial growth in older age”
(WHO, 2015, p. 64) or, alternatively, by a decreasing pattern of stress (Stone
et al., 2010) and socio-emotional selectivity (Carstensen et al., 1999, 2003).
According to the socioemotional selectivity theory (Carstensen, 1991;
Charles & Carstensen, 2010), as people age and perceive their time left as
more limited, they become less future- and more-present oriented. That can
be observed in terms of prioritising present-oriented emotion-based close
relationships over knowledge-related social contacts to maximise emotional
satisfaction and wellbeing. Furthermore, older adults appear to proactively
reduce the size of their social networks to people who promote their present
wellbeing and are best able to influence their emotional states (Lang &
Carstensen, 1994). This strategy reflects the increased importance of
emotionally meaningful relationships and goals in older adulthood.

Conversely, the overall life satisfaction of older people can be affected by
frailty (Wilhelmson et al., 2013), potentially debilitating conditions such as
arthritis or heart disease, as well as sleep insufficiency, depression, pain, and
anxiety (Strine, 2008). Higher levels of life dissatisfaction are also related to

the prevalence of health risk behaviours, including heavy alcohol use,

39



smoking, and physical inactivity (Strine et al., 2008). These discrepancies in
findings on older adults’ self-rated health and wellbeing may reflect the
variability of their life experiences and how they cope with change and loss
(Nybo et al., 2001). In other words, the extent to which disability or other age-
related changes affect older persons’ wellbeing (e.g., life satisfaction) can
depend on resources to cope such as social network/support or resilience
(Silverman et al., 2015).

Close relationships can play an important role in maintaining health and
wellbeing in older age and loss of such relationships can affect various
aspects of people’s quality of life. Bereavement is one of the leading risk
factors that has the potential to impact adversely older adults’ mental health
and wellbeing (Buchan et al., 2015; Cole & Dendukuri, 2003). The loss of
loved ones can elicit in older adults difficult to modulate emotional responses,
which may reduce physiological flexibility (e.g., increased blood pressure)
and delay recovery from the event (Charles, 2010). Research shows that
widowhood can lead to psychological distress including depression and
anxiety, unhealthy behaviour changes (i.e., smoking and drinking alcohol;
Stahl & Schulz, 2014), poorer physical functioning and increased risk of
mortality (including suicidal ideation; Buchan et al., 2015; Wilcox et al., 2003).
The post-bereavement period is also associated with financial vulnerability
that disproportionally affects older women (Gillen & Kim, 2009). The loss of a
spouse produces a decrease in income that can be an important risk factor
for transition into poverty, which in turn can lead to adverse health and
psychological distress in late life (Darin-Mattsson et al., 2017). Economic
insecurities affect not only bereaved older adults, but the older populations in
general (DWP, 2021; Rank et al., 2014). The average old-age poverty rates
for women and men in the OECD (2021) equal 16.2% and 11.6%,
respectively. Lower earnings-related pension income and longer life
expectancy are among the main predictors of higher poverty incidence
among women as compared to men.

Finally, all the adverse factors including social losses, vulnerability to

economic disadvantages and poor health can be associated with deficiencies
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in social contacts (Age UK, 2019; Grenade & Boldy, 2008; Stewart et al.,
2009). Although the direction of causality is still not well understood, a
number of studies demonstrated an relationship between social isolation
(and/or loneliness) and mental illness (e.g., depression; Bodner & Bergman,
2016), health deterioration (Victor et al., 2005), and poverty (Stewart et al.,
2009). Overall, declines in social engagement in later life can be related to
limited opportunities for social contact and changes (e.g., losses) in
relationships. However, social isolation can also result from negative social
image and stereotypes about ageing (Coudin & Alexopoulos, 2009) that can,
in turn, be associated with an increased level of psychological distress
(Rahman & Jahan, 2020) and decreased self-esteem (Bergman, 2022).
Considering the complexity of interactions between various mental and
physical health problems and lifestyle behaviours that affect older adults’
quality of life, both physical and psychosocial interventions are required.
Therefore, in order to address some of the co-existing health and behavioural
iIssues, more comprehensive approaches need to be developed, identifying
potential comorbidities, their impacts, and best treatments for older adults
(WHO, 2015). With this approach is in place, mental and physical health and
wellbeing can be promoted and, consequently, healthy ageing maintained by
creating community-based age-friendly programmes. These initiatives or
services may not only strengthen older adults’ physical and mental health,
but also build new social relationships. The latter could help decrease the risk
of disability (De Leon et al., 2001), and fight loneliness and social isolation
(Dickens et al., 2011), that are major risk factors and predictors of the onset
of dementia (Holwerda et al., 2014). Furthermore, they can also benefit wider

society, due to facilitating a greater contribution from older adults.

1.3.3 Ageing and Social functioning

Social networks, social inclusion, and social support appear to play a central
role in age-related transitions such as retirement, or coping with

biopsychosocial changes (Huxhold et al., 2014). Friendships and family
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relationships serve a protective function when mental and physical health of
older persons is challenged by age-related illnesses, disability, and the loss
of professional identity and of significant others (e.g., Chen & Feeley, 2014;
Kwag et al., 2011). Thus, social relations and social engagement are key to
healthy ageing (Whitley et al., 2016) and to recover from losses associated
with ageing, for example after retirement (Topa et al., 2017) and after
bereavement (Utz et al., 2002).

However, maintaining relationships or establishing new ones can
constitute a challenge in later life, including losing family members and
friends, as well as redefined post-retirement roles within the family and
society in general (Coleman & O’Hanlon, 2017). An accumulation of these
often co-occurring events or circumstances can create an extreme strain for
an older person’s health and wellbeing (Cesari et al., 2013). For example,
age-related declines in social interactions and the transition into retirement
can result in loneliness (Segel-Karpas et al., 2018), which, in turn, is
associated with the risk of developing cardiovascular disease (Xia & Li,
2018), poorer sleep efficiency (Cacioppo et al., 2002), impaired executive
functioning (Cacioppo & Hawkley, 2009), increased levels of depression
(Cacioppo et al., 2010), and mortality (Tilvis et al., 2011).

Thus, age-related loneliness can have detrimental effects on health and
functioning. Approximately 10% of the older population report feeling
severely lonely and 30-40% occasionally lonely (Victor et al., 2005; Victor &
Bowling, 2012). According to Age UK (2018), the main reasons for loneliness
in older adults are perceived lack of people to open up to, widowhood, ill
health, feeling disconnected from the community, living alone, or inability to
do things one wants. Research on loneliness in later life has offered several
possible explanations that depict the potential barriers of connecting with
other people and the community. In terms of social barriers, older adults may
avoid opportunities for fear of rejection or being stigmatised as old and
dependent (Goll et al., 2014). Physical barriers such as lack of transport to
social events or information about them can also prevent social participation

(Coleman & O’Hanlon, 2017). Many of these barriers are transient and can
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be overcome by developing age-friendly (i.e., more accessible and receptive
to the needs of the older population) communities that help combat ageism
and increase social inclusion (WHO, 2015). Making cities more age-friendly
is one of the WHQO’s (2015) initiatives that promotes active participation in all
areas of community life as well as independence and health of older people.
However, there are also barriers that are prevalent and difficult to change.

Common barriers that increase the likelihood of social disengagement
and isolation are stereotyped attitudes towards ageing and older individuals.
Ageist attitudes are often based on the presumed or observable declines
associated with older age and can include overprotection, ageist humour, or
excluding them from society due to their perceived limitations such as
physical restrictions (Palmore, 2001; Huang et al., 2014). Some older adults
may also struggle with social “invisibility” that can be considered as a unique
form of age-related discrimination that gradually excludes them from social
life (McGuire et al., 2005, p. 444). In addition, health and social care
personnel that should provide help and prevent declines in the most
vulnerable patients, can also foster ageist perceptions (Gallagher et al.,
2006). These negative attitudes towards older adults can make them feel
passive, inferior, and isolated (Ekman et al., 1999), and ultimately lead to
“self-stereotyping” (Swift et al., 2016, p. 21). Thus, older adults may start
feeling and behaving according to social labels attached to them, which is in
itself detrimental to health and wellbeing (Levy et al., 2020).

Despite various age-related social challenges, the majority of older
adults (approximately 89%) in the UK report that they have regular contacts
with and can rely on their close family and friends (Centre for Ageing Better,
2009). This shows that older adults try to maintain social relationships that
have a protective value and, in light of age-related transitions, ensure
external continuity in their lives (Atchley, 1989). The protective function of
long-term social relations is of particular importance due to a range of
physical and mental health challenges that occur in later life (Coleman &
O’Hanlon, 2017). They also provide older individuals with an opportunity to
fulfil their generative need to support the next generation, which in turn,
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contributes to their emotional wellbeing and continued development (Erikson
et al., 1986).

Continuity versus generativity

Lifespan theorists and researchers emphasise that development does not
end in early adulthood, but extends across the entire life course and is
associated with different manifestations of continuity and change (Baltes et
al., 1998). This interplay between change and continuity is crucial for
understanding the psychosocial nature of ageing process and its implications
for successful development in later life. Two theoretical explanations — the
continuity theory of healthy ageing (Atchley, 1981; 1999) and the concept of
generativity (Erikson, 1951; 1982) — address the interaction between change
and continuity, by looking at dilemmas of mainaining pre-retirement level of
activity or disengagement, generativity or stagnation, that older adults are
faced with. They also suggest how those dilemmas may be resolved by
defining the meaning of older individuals’ lives, despite age-related and
sociocultural demands.

The core assumption of Atchley’s continuity theory is that maintaining
continuity in late life constitutes the first adaptive strategy that middle-aged
and older adults use in the face of developmental discontinuity (Atchley,
1999). The view of continuity in this theory is both coherent and dynamic.
The coherent aspect of continuity refers to applying familiar patterns of
behaviour, familiar strategies, or personal values that are unique for
individuals and based on their lifetime experiences. The dynamic view of
continuity, on the other hand, occurs within the context of experience-based
persistent patterns, in the form of a variety of changes. Thus, for Atchley
(1999, p.3) change and continuity “exist simultanously in people’s lives”, but
the change needs to be incorporated into one’s pre-existing structure without
causing a crisis or disequilibrium.

Atchley (1999) describes dynamics of internal and external continuity
that older adults are predisposed to or motivated towards, depending on their

preferences and capabilities. According to his theory, internal continuity
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refers to the preservation of consistent frameworks of individual competence,
ego integrity, self-esteem, or ideas of social reality. External continuity
involves engaging in past social roles and activities, in familiar environments,
using professional or personal skills, and maintaining social relationships
(Atchley, 1999). For example, engagement in volunteer roles allow older
adults short-term involvement around their skills, preferred activities and
environments (Tang et al., 2010), while re-establishing a sense of control
over life (Thoits & Hewitt, 2001), developing new skills (Hong et al., 2009),
providing meaningful contribution (Fried et al., 2004), or gaining a sense of
accomplishment (Hood et al., 2018). Applying this type of pro-active
approach in the face of developmental challenges and losses, creates
opportunities to preserve personal integrity and goals, and prevent crisis
imposed by age-related changes (Boling, 2006) such as retirement or
widowhood (Achtley, 1982).

Personal goals can also transform to adjust to changing life
circumstances. Generativity, a need to guide/nurture the next generation,
allows older adults to establish new relationships with others that result in
personal growth, a sense of feeling needed by others, and productivity in
those that provide the care (Eriksen, 1950). This seventh of eight stages in
Erikson’s (1950) psychosocial theory of development, can manifest itself
through a variety of activities that aim to support younger people, while
enabling older adults to leave a positive legacy or “outlive the self” (Kotre,
1984, p.10). Those activities may include sharing values and beliefs such as
the importance of education, helping others or being kind and unique (Hunter
& Rowles, 2005), but they can also involve raising and caring for offspring
including grandchildren (Caldwell & White, 2006). Generative involvement
can also involve the community-focused engagement such as volunteerism
or all forms of community activism. For example, generative adults can
engage in teaching or mentoring to pass on their experience and wisdom
(Glass et al., 2004). The rewarding aspects of generative actions allow
enhancement of the virtue of care and prevent stagnation and withdrawing

from active involvement and guiding others (Erikson, 1998).
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Thus, generativity comprises a productive contribution to future
generations as a means to respond to a crisis in middle adulthood. Unlike the
theory of continuity, the main aim of the generative approach extends beyond
preservation of self-continuity into meaningful commitment that can benefit
not only the individuals, but also their wider community. Although the process
of self-preservation, assumed by continuity theory, also requires involvement
in various activities, the purpose of engagement is rather focused on
maintaining coherence in the individual’s own life. Despite major conceptual
differences between those two theoretical approaches, they represent two
adaptive strategies that effectively steer the older population towards
decisions and actions that benefit their health, well-being, social function and
provide an opportunity to benefit the wider population (Baltes et al., 1998;
Atchley, 1989; Grunewald et al., 2012; Fried et al., 2004).

1.4 Intergenerational engagement

The importance of generativity in later life is related to older adults’ need to
engage with and actively contribute to the next generations that can, in turn,
decrease a sense of stagnation and disengagement (Erikson, 1950). As
mentioned earlier, for many individuals, retirement may constitute a major
lifestyle transition, associated with detrimental effects on psychological
functioning (e.g., Smith & Baltes, 1997) or risk of cognitive decline (e.g., Xue
et al., 2018). It is therefore important to identify mechanisms that can protect
against negative impacts of a disengagement from an active and
intellectually challenging lifestyle accompanying retirement, on individuals’
cognitive, health, and social functioning.

Designing and implementing community-based engagement interventions
for older adults are needed, particularly holistic forms of engagement that
simultaneously provide cognitive, physical, and social stimulation. Example
approaches that have been investigated in the literature include older adults
attending educational courses, social walking groups, quilting classes,

aerobic exercises, or creative problem-solving activities (Blocker et al., 2020;
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Park et al., 2014; Stine-Morrow et al., 2014). Another potentially effective way
to achieve holistic stimulation for older people, while also benefitting wider
society, could be programmes designed to bring together different
generations. Historically, IE was predominantly associated with interactions
between younger and older members of the same family, where older adults
provided care and maintained wellbeing of the children and grandchildren
(Newman, 1989). However, changes in family structure, as well as in the age
and composition of contemporary society, may decrease those traditional
relationships across different generations (Keating et al., 2015). This
intergenerational disconnect can then further affect psychosocial functioning
of both younger and older people, lead to an increase of age-related
stereotypes and, consequently, to age-segregated communities (Newman,
1989). Considering the significance and potential of intergenerational
relationships and engagement, programmes that foster connections may
constitute one useful approach towards maintaining healthy psychosocial
development and ultimately a stronger, better-functioning society.

A strategy of IE generates the potential for mutually beneficial activities
and experiences. However, to maximise the beneficial outcomes and
effectiveness of intergenerational practice, the engagement “must be ongoing
and systematic, must continue for an extended period of time at regular
intervals and must benefit all participants - youth, older persons, and staff”
(Henkin & Newman, 1985, p.14). This does not mean that intergenerational
work needs to remain invariant and follow a strictly pre-determined plan. On
the contrary, it requires flexibility in order to evolve and improve in response
to changing needs of participating parties (Eheart et al., 2009; Glass et al.,
2004). The crucial and uniform aspects of IE are, however, mutual
contributions and benefits resulting from intergenerational work. One basic
misconception related to establishing orientation and aims of
intergenerational activities is that older adults need to be the main initiators,
contributors, and often the main beneficiaries of the engagement, whereas
both younger and older people should be equally prepared, involved, and

rewarded for their participation (Ven, 1989).
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Such mutually beneficial intergenerational activities can be effectively
implemented as a component of a variety of interventions, developed to
address current social issues such as ageism (Halpin et al., 2017), loneliness
(Gaggioli et al., 2014), the educational attainment gap (Rebok et al., 2004),
age-related health declines (Carlson et al., 2008), and child neglect (Saltz,
1989). Therefore, IE may be used in a structured way to address social
challenges and for health promotion through experience and knowledge
exchange between younger and older people. These intergenerational
programmes require coordination of professional experts (e.g., psychologists,
gerontologists) and public services (e.g., schools, care homes) to facilitate
cultural values and solidarity which social systems can then utilise to provide
care to children and older adults (Cruz-Saco, 2010). Therefore, the various
roles and activities designed to facilitate intergenerational engagement need
not only meet the needs of the populations involved, but also the
requirements of institutions involved (Ven, 1989).

Therefore, prior to integration of IE programmes into specific public
settings, an appropriate model needs to be carefully designed. This design
should clearly define objectives, strategies, and anticipated impacts of the
programme. Those need to specify eligibility criteria that would allow all
parties involved in the programme to function effectively (Ven, 1989).
Furthermore, to ensure optimal effectiveness and suffcient preparation to the
role, training and education need to be provided to participants pre- and in-
service (Fried et al., 2013). Training sessions and involvement itself should
also serve as a means of adaptation to a new environment and promote a
sense of community amongst persons involved. It is important to
acknowledge that intergenerational initiatives of course can and indeed are
developed within communities without the involvement of scientists or without
being part of a formal, assessed programme or intervention. However, in
order to determine impacts of the IE programme on all persons involved and
the degree to which the implemented model successfully met the objectives,
data need to be collected and analysed, reflecting multiple outcomes and

perspectives (Bocian & Newman, 1989). A range of programmes and
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methods used to examine benefits of IE will be presented in more detail in

the subsequent chapter.

1.5 Summary

This chapter provided an overview of global population ageing and its
implications for society. Empirical evidence on the effects of ageing on
cognition, health and wellbeing, and social functioning was discussed and
intra- and inter-individual variability in change considered. Ageing processes
were also presented in theoretical context, offering potential explanations for
age-related changes and suggested adaptive strategies to positively
influence functional change. IE was suggested as an example of a practical
approach to health promotion and social participation in older adults that
could help ameliorate age-related deficits while also benefitting wider society.
Chapter 2 will review existing evidence on IE and its potential benefits for

older adults’ cognitive, physical health, and social outcomes.
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CHAPTER 2. A systematic review of the impacts of
intergenerational engagement on older adults’ cognitive,

social, and health outcomes.

2.1 Chapter overview

This chapter comprises a comprehensive systematic review evaluating the
impacts of intergenerational engagement (IE) on cognitive, social, and health
outcomes for healthy older adults and older adults with mild cognitive
impairment (MCI). First, the theoretical background on which this systematic
review is based will be outlined. Then, the methods and results from the
systematic review will be covered, before discussing the findings in the
context of theory. It will be argued that there are potential benefits of IE, most
notably regarding anxiety, generativity, cross-age attitudes, and physical
activity. The discussion also highlights that more research is required
involving gold standard and comparable models, enabling wider
implementation and generalisability, and randomised, controlled trials (RCTS)

providing the highest quality evidence.

2.2 Introduction

To help maintain or promote health and wellbeing in ageing populations,
opportunities must be created for older people to participate in, and
contribute to, their communities (World Health Organisation, 2015).
Community engagement can potentially encourage older adults to be more
cognitively and physically active, and socially connected, while facilitating
their health and independence. Enabling people to do meaningful work more
flexibly in later life may also reduce demand on health and care services
(Government Office for Science, 2016).

Adult ageing is typically associated with a variety of positive changes

such as increased wisdom (Ardelt, 2010), enhancements in aspects of work
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performance (Ng & Feldman, 2008), and alterations in emotion regulation
that can increase happiness (Charles, 2010). However, as indicated in the
previous chapter, ageing is also associated with increased risk of developing
diseases, and with declines in cognitive functioning, especially ‘fluid’
(speeded/processing intensive) functioning (Reuter-Lorenz & Lustig, 2016;
see Section 1.3.1). Brain markers of cognitive ageing may include reduced
grey matter volume and thickness, and white matter integrity (Hedden et al.,
2016; Raz et al., 2005). Older adults may also be affected by neurological
and mental disorders, of which the most common are dementia, depression
and anxiety (WHO, 2017). The main stressors experienced in older age are a
progressive decline in functional ability, decreases in general health, and a
loss of close relationships through bereavement that can result in loneliness
or isolation (Bodner and Bergman, 2016; Colon-Emeric et al., 2013; Finlay &
Kobayashi, 2018). In addition, older adults may experience ageist attitudes
from others, or hold negative attitudes about ageing themselves, that can
negatively affect their physical and mental health (Bryant et al., 2012; Levy,
2009).

According to the engagement hypothesis, older adults may benefit from
increased social and intellectual activity (Stine-Morrow et al., 2007; see
section 1.3.1). The engagement model originated from epidemiological
studies demonstrating that complex work, social networks, and general
busyness benefit cognition and health (Bennett et al., 2006; Jopp & Hertzog,
2007; Lovdén et al., 2005). Regarding cognition specifically, the scaffolding
theory of aging and cognition (STAC-revised; Reuter-Lorenz & Park, 2014)
also states that cognitive stimulation, social and intellectual engagement, and
physical activity can all benefit brain structure and functioning (see also
Hertzog et al., 2008). Furthermore, through a life course developmental lens,
Erik Erikson proposed that successful aging is accompanied by the desire to
be needed by ‘giving back’ to younger generations (Erikson et al., 1986).

IE programmes are a specific form of community participation developed
to provide resources and infrastructures to engage older adults and younger

generations in scalable ways. IE typically involves scheduling activities that
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are designed to bring members of different age groups together for the
benefit of all participants (Henkin & Newman, 1985). For older adults, IE
provides opportunities to contribute their skills and knowledge as volunteers
in schools and the community at large (Fried et al., 2004; Wilson et al.,
2013). Their experience-based competencies help establish their position as
mentors, tutors, and role models to young generations, and in turn, lead to
mutual understanding and better-connected communities (Hilson & Ennals,
2007). Thus, older adults use their accumulated experience and wisdom to
‘give back’ to society and young generations. By engaging in meaningful,
nurturing, and productive activities, they can help alleviate specific
challenges that may exist within communities, such as limited resources
within school (Rebok et al., 2004). Although benefits of IE programmes have
been demonstrated and promoted in a number of countries (Carlson et al.,
2008; Fujiwara et al., 2009), both qualitative and quantitative evidence of the
impact of IE on older adults has still not been sufficiently evaluated. Existing
systematic reviews are focused on specific outcomes or only on large-scale
interventions.

In a previous review, Canedo-Garcia et al. (2017) investigated the
impacts of IE in the context of large, randomised, controlled trials (RCTSs).
They examined the effectiveness of evidence-based interventions,
contrasting face-to-face, virtual, and combined (i.e., both face-to-face and
virtual) programme modalities. Their review focused on three grouping
variables including the general focus or quality-of-life dimension addressed
by the study (e.g., emotional wellbeing, interpersonal relations), the
characteristics of the reviewed study (e.g., intervention modality, duration),
and empirically-based-interventions (EBI) indicators or controls (e.g.,
recording of sessions, follow-ups). No significant differences were found
based on the intervention mode employed, but effectiveness was influenced
by variables such as the participants’ disabilities or literacy level. Ronzi et al.
(2018), on the other hand, examined all empirical studies available, but were
limited to physical and mental health outcomes and focused solely on

interventions designed to foster respect and social inclusion. They found that
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IE programmes were associated with an overall positive impact on health
outcomes, such as depression, quality of life, and mental and physical health.
Likewise, Peters et al. (2021) provided an overview of IE programmes that
examined social, cognitive, and health-related outcomes. They highlighted
that all included studies showed positive effects in general, and also that
study quality was usually limited. However, their review was not intended to
comprise a comprehensive evaluation of the impacts of IE in terms of specific
outcomes, and did not capture all of the available evidence on the topic (e.qg.,
16 versus 44 studies included in the present review). Only four of the studies
included in the Peters et al. (2021) review overlapped with those selected in
our systematic review. Two of those four integrated evidence from different
studies conducted within the Research of Productivity by Intergenerational
Sympathy (REPRINTS; Yasunaga et al., 2016) and the Baltimore Experience
Corps (Carlson et al., 2008; Rebok et al., 2004), as supplementary articles.
Therefore, the reported outcomes did not reveal the extent of findings
demonstrated in each individual study, nor their different aims, sample sizes,
and measures used. Moreover, Peters et al. (2021) included studies that
reported on outcomes for younger generations only, whereas the current
systematic review was focused on the impacts of IE in older adults (e.qg.,
Hannon & Gueldner, 2008). The authors also considered a few studies that
did not provide evidence regarding potential change in older adults from
baseline to a later timepoint, which was one of the inclusion criteria in this
systematic review (e.g., Kuehne, 1988). Furthermore, the authors mainly
focused on the state of social isolation as associated with adverse effects on
health and wellbeing, which may be tackled by implementing IE.

The current objective was to review the impacts of IE on measures of
cognition, health and wellbeing, and social function. Uniquely, we considered
all available modalities of IE (e.g., older adults working with children or young
adults, and in a school or wider community context), synthesised all available
evidence on their impacts. The present systematic review is therefore more
comprehensive than previous reviews and is the first to include both

qualitative and quantitative research focused on specific cognitive, social,
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and health outcomes of IE together, along with a detailed narrative review.
We therefore aimed to identify a wider range of potential benefits of this form
of holistic engagement for older people, while also carefully considering study

guality and the extent of evidence available on each outcome.

2.3 Methods

This review followed the Centre for Reviews and Dissemination’s guidelines
for undertaking reviews in health care (CRD, 2009). The protocol was pre-
registered with PROSPERO (Central Registration Depository: 42017082732)
and is available at:
http://mwww.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD4201708
2732.

2.3.1 Search strategy

A systematic literature search was initially conducted on 01/12/2017, with
searches repeated on 01/03/2019 and 01/07/2020 to check for any new
publications. Four electronic databases were used: PubMed, Web of
Science, Psyclnfo, and the Cochrane Library. Searches were restricted to the
English language, but not by date of publication. The specific search strategy
included the intersection of the following terms: [(intergeneration* OR cross-
generation* OR civic engagement) AND (school OR community OR child*
OR teaching OR learning OR teen* OR youth OR adolescen* OR college OR
university) AND (older adult OR elder* OR senior OR aged OR ag?ing OR
MCI OR mild cognitive impairment) AND (cognit* OR executive OR speed
OR attention* OR memory OR brain OR neuro* OR social OR network OR
interaction OR support OR physical OR attitude* OR stereotyp* OR mental
health OR depressi* OR anxi* OR stress OR loneliness OR isolation OR
health OR physical OR wellbeing OR fit* OR activ* OR exercis*)]. The search

was supplemented by hand searches of references of prior reviews and
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eligible studies, and expert recommendations, to ensure all relevant papers

were included.

2.3.2 Inclusion and exclusion criteria

Studies were included if they: (1) involved participants aged 60 and older
(individual studies with participants younger than 60 years were considered if
the mean age was 60 or higher); (2) involved older adults with either healthy
cognition or MCI; (3) described engagement between older adults and
children (under 16 years) or younger adults up to approximately 25 years
(e.g., college/university context); (4) included data regarding potential change
in older adults from baseline to a later timepoint on at least one outcome
within the cognitive, social, and health categories. All empirical study designs
were considered eligible for the review including RCTSs, observational
studies, quasi-experimental studies, and qualitative studies (i.e., focus

groups, interviews, field notes, survey).

2.3.3 Data screening and selection

Search results were uploaded into EndNote software and screened for
duplicates. A first reviewer read and screened titles and abstracts of all the
records against the predetermined inclusion criteria. Following the Centre for
Reviews and Dissemination (CRD, 2009) guidelines, the general steps for
avoiding bias in selecting studies for inclusion and minimising the risk of
missing any eligible records were applied. As such, records that were clearly
not relevant or addressed the topic but failed on one or more criteria (e.g.,
population) were excluded. Further, if the records appeared to meet the
inclusion criteria, but the decision could not be definitely made at that stage
of selection, the reviewer opted for over-inclusion. A second reviewer
independently conducted the title and abstract screening on a randomly
selected 25% of the records, following the same steps of the decision-making

process. Whenever there were disagreements, the two main reviewers
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discussed the discrepancies and decided which records were to be included.
A third reviewer was available to help resolve any discrepancies if required.
After screening the 25% sample, the reviewers obtained a Cohen’s kappa (k)
of .64. To increase the reliability of the decision process and minimise the
risk of error, following the CRD (2009) guidelines, the full text of all remaining
records was then screened by two reviewers independently who achieved k

= .69, indicating substantial agreement.

2.3.4 Data extraction

Two reviewers conducted data extraction for all included records, using
separate standardised extraction forms for qualitative and quantitative data,
to reduce bias and improve inter-rater reliability. Both forms were completed
if studies used mixed methods. The form for extracting quantitative data
contained tables tailored to the review question and based on protocols from
the Cochrane Collaboration (EPOC, 2017). Qualitative studies and qualitative
elements of mixed-methods studies were extracted based on the criteria
derived from the NICE data extraction form (National Collaborating Centre for
Mental Health, 2007) and the Cochrane Collaboration (Noyes & Lewin,
2011). The third reviewer validated the extracted findings against records and
discussed any disagreements with the lead reviewer. Where there were any
uncertainties, authors of the included studies were contacted to request

clarification.

2.3.5 Quality appraisal

Each record was assigned a quality evaluation for each methodological
component using the Mixed Methods Appraisal Tool (MMAT; Hong et al.,
2018). This provided appropriate criteria for each of the research designs
involved. Qualitative, RCTs, and non-randomised controlled studies were
each assessed on five criteria. Mixed-methods studies were evaluated on 15

criteria, including an evaluation of the qualitative component, the quantitative
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component, and the integration of both sources of findings. Each criterion
was rated as being sufficiently met or not, leading to scores out of 5 for
qualitative and quantitative studies, and out of 15 for mixed-methods studies.
Two researchers independently conducted the appraisal and established final
ratings through discussion and in consultation with the third reviewer. No
overall score from the ratings of the included studies was calculated, as
advised by Hong et al. (2018; see also Glenny, 2005), as an overall score
does not provide enough information on which aspects of the studies are
inadequately addressed or performed (Hong et al., 2019; Viswanathan et al.,
2012). Therefore, we used the MMAT to detail the ratings of each criterion to
better inform readers about the perceived quality of the included studies (see
Table 2.1 for MMAT evaluations at the end of this chapter; also see Appendix
A for evaluation notes).

2.3.6 Data synthesis

Results were grouped according to measured outcomes and a narrative
synthesis produced. The three main outcomes were cognition, health and
wellbeing, and social functioning. The Popay et al. (2006) guidance was used
for tabulation and grouping of the outcomes (i.e., preliminary synthesis), two
useful techniques in the process of narrative synthesis. The findings were

organised and grouped according to similarity of outcomes.

2.4 Results
2.4.1 Studies included

Initially, 13,313 records were obtained from the searches. After removing
duplicates, the titles and abstracts of 8,956 records were screened for
eligibility. Then, 248 records were filtered based on the full text, determining
their relevance. Reasons for exclusion included insufficient research data

(e.g., no outcome measures, results only for young participants) or
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incomplete methods description. Following the guidance of good practice
provided by the CRD (2009), multiple reports from the same study were
treated as a single study, while still referring to all the records [e.g., Carlson
et al. (2008), Fried et al., (2004), and Tan et al., (2006) were classed as one
study as they drew upon the same data]. A total of 44 articles and 3 theses
(based on 44 studies: 26 quantitative, 4 qualitative, 14 mixed-methods), met
all inclusion criteria and were selected for further analysis (see Preferred
Reporting Items for Systematic Reviews and Meta-Analyses — PRISMA —
flow diagram, Figure 2.1; Moher et al., 2009). Eligible studies were published
between 1982 and 2020.
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Figure 2.1

PRISMA (Moher et al., 2009) flowchart of record selection process.
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Of 40 studies providing quantitative data, five used RCTs and 35 applied

experimental/quasi-experimental designs [14 non-randomised controlled

trials, in which people were allocated to different intervention groups using

methods that are not random, including allowing participants to self-select
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their condition (Sakurai et al., 2016), and 21 pre- and post-intervention
studies with no control group; see Table 2.2]. Controlled trials included a
range of control groups: 1) wait-list; 2) other activities; 3) older adults
involved in the same activities, but no intergenerational contact allowed; 4)
older adults receiving in-home service from youths; and 5) passive (no new
activity or wait-list) controls. One study used two comparison groups — a non-
intervention control group and an intervention involving professionals.

The 18 studies that reported qualitative findings (i.e., qualitative studies,
and quantitative studies with a qualitative component) used the following
methods to collect data: focus groups; interviews; field notes; qualitative pre-
and post-intervention survey; reflective journal; post-intervention survey
(open-ended questions); post-intervention written description of the

programme; and written reflective assignments.

2.4.3 Study participants

The sample size of the selected studies ranged from 6 to 702 participants.
The majority of participants were female in most studies, with four studies
including females only and two involving males only. Study participants were
recruited from either the areas around the chosen intervention setting or from
the programme location itself (e.g., nursing homes, community centres).
Participants ranged from 50 to 100 years of age. Generally, the samples
comprised healthy older adults, but two also included older adults with MCI
(Carlson et al., 2008; Posada, 2006). Of the 44 considered studies, 17 clearly
specified the health status of their participants. In the remaining 27 the health
status could be assumed as relatively good considering: participants’
eligibility for the roles assigned in the programmes; that medical approval
was provided when the programme involved physical activity; and
participants’ ability to function independently. Seven studies screened
participants using the Mini-Mental State Examination (Folstein et al., 1975);
eleven collected self-assessments of health status; one used the Mini-Cog

(Borson et al., 2000); one applied the Short Portable Mental Status
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Questionnaire (Pfeiffer, 1975); and two applied the Short-Form Health Survey
(Fukuhara & Suzukamo, 2004; Ware et al., 1996). Twenty-seven studies did

not screen their participants’ health status.

2.4.4 Intervention formats and settings

All programmes were community-based, and the majority were conducted in
one local setting. Interventions were implemented in:
kindergarten/elementary schools (helping children with their academic
activities); senior centres (exergaming, computer training, reminiscence
groups, knowledge exchange with students, writing stories, making puppets);
nursing homes (playing games, sharing stories, musical activities);
community centres (computer training, talks, excursions); Men’s Sheds
(craftwork and social interaction); a high school (discussion groups); a
college (games and handicrafts); a university (interviews); a youth centre
(photography); a community gym (tai-chi classes); and a health centre
(health promotion sessions). Some of the studies involved activities
organised in a range of different locations, including churches, museums, or

private houses (mentoring, ‘exergaming’, discussion groups, tutoring).

2.4.5 Intervention durations and intensity

The programme durations ranged from one week to seven years (Table 2.2).
Duration of a single session ranged from 15 minutes to 7.5 hours. The
majority of studies involved only one session per week that lasted between
30 minutes and 3.5 hours. The most intensive studies reported four weekly
sessions, each lasting for 15 minutes to 5 hours. The least frequent
interventions involved only one intergenerational session per month. For nine
studies, the intensity (i.e., hours of exposure) of weekly engagement was not

specified.

61



2.4.6 Study gquality evaluations

Eleven of the included studies met all MMAT assessment criteria (Hong et
al., 2018; Table 2.1), indicating highest quality methods and scientific rigour.
The main weaknesses of the quantitative studies included: small sample
size; lack of control group in 21 of the evaluated studies; and high drop-
out/data exclusion rates of up to 49% (6-year study; Sakurai et al., 2018) or
54% (7-year study; Sakurai et al., 2016; see also Appendix A for evaluation
notes). A relatively high drop-out was even observed in a one-week
intervention (27%; Xu et al., 2016). Some studies reported high retention
rates, however, the percentage of participants that completed both pre- and
post-intervention assessments (25%; Young & Janke, 2013) or attended
intervention activities (22%; de Souza & Grundy, 2007) was sometimes low.

Overall, RCTs provided no description of the method used to generate
the sequence of randomisation and whether outcome assessors were
blinded to the intervention (Table 2.1). Many non-randomised controlled
studies did not formally consider or account for confounding variables in their
design and analysis, such as age, gender, education level, or health and
socioeconomic status. Note, occasionally authors stated that a significant
effect was found on an outcome, but the p-value reported was greater than
the standard significance level (.05). In these instances, in this review we
report the effect as not significant. Considering qualitative research, all
studies used methods that were consistent with fulfilling their aims. However,
some of them lacked an adequate description of data collection (Barnard,
2014; Santini et al., 2018), and interpretation of results was not always
sufficiently substantiated by the data included (Barnard, 2014).

2.4.7 Cognitive outcomes

Of the 44 studies included in the analysis, eight examined cognitive
outcomes (see Table 2.3). Three of the studies were RCTs (Carlson et al.,
2008, 2009; Fried et al., 2004, Parisi et al., 2015), two were non-randomised
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controlled trials (Sakurai et al., 2016, 2018), and three were pre- and post-
intervention studies (Lee & Kim, 2019; Newman et al., 1995; Young & Janke,
2013).

The majority of studies involved large daily doses of cognitively
stimulating activities, i.e., 3-4 sessions per week that lasted approximately 4-
5 hours (Carlson et al., 2008, 2009; Fried et al., 2004; Parisi et al., 2015).
The least frequent programmes involved only one 15-30-minute session per
1-2 weeks (Sakurai et al., 2016, 2018), however those also had the longest
intervention durations identified (i.e., 6-7 years). For two studies, the duration
of engagement was not specified (Lee & Kim, 2019; Young & Janke, 2013).

In terms of the programme settings, the moderate/long-term as well as
the most intensive programmes were implemented in the educational
environment, including elementary school, kindergarten, and childcare
centres (e.g., Carlson et al., 2008; Sakurai et al., 2016). Participants in those
programmes mainly provided numeracy and/or literacy support to very young
children. Two programmes engaged older adults with college students and
youths, and included a variety of mentoring (e.g., skill development) and
socialising activities (e.qg., arts and crafts, gardening) in various locations
(Lee & Kim, 2019; Young & Janke, 2013). In all those programmes,
participants were involved in activities that were designed to bolster their
intellectual abilities and social function by exercising their language, mental
flexibility, and developing new skills via social interactions with children or
young people.

Participants ranged from 50 to 89 years of age. Generally, the samples
comprised healthy older adults, but one also included older adults with MCI
(Carlson et al., 2008). Individuals’ cognitive functioning was examined at
baseline using the Mini-Mental State Examination (MMSE; Folstein et al.,
1975) in Experience Corps (e.g., Carlson et al., 2008; Parisi et al., 2015) and
REPRINTS (e.g., Sakurai et al., 2016, 2018) studies; and the Short Portable
Mental Status Questionnaire (Pfeiffer, 1975) in Lee and Kim’s (2019)
intervention. The initial screening was to ensure the participants were

cognitively intact and capable of undertaking cognitively demanding tasks
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involved in the programmes. Two studies did not specify explicitly
participants’ cognitive status, but it could be assumed that they were healthy
considering the activities in which they were involved (Newman et al., 1995;
Young & Janke, 2013).

Sakurai et al. (2018) reported no significant time x group interaction on
global cognitive functioning (i.e., Mini-Mental State Examination score;
Folstein et al., 1975). However, Sakurai et al. (2016) assessed overall
intellectual functional capacity using the Tokyo Metropolitan Institute of
Gerontology Index of Competence (TMIG-IC; Koyano et al., 1991) and found
that, at 7-year follow-up, the control group had higher odds of intellectual
impairment than the intervention group. The majority of the more specific
cognitive outcomes were grouped into psycho-motor speed, memory, and

executive function.

Psycho-motor speed

In two studies, measures of psycho-motor speed were included: the Trail-
Making Test-A (TMT-A) and Digit Symbol Coding (Carlson et al., 2008;
Sakurai et al., 2018). No significant intervention effects were reported on

these measures.

Memory

All three studies that reported memory outcomes included objective memory
performance measures on immediate and delayed recall. One of them
observed a significant intervention effect on both immediate and delayed
verbal (and not visuo-spatial) recall at the 8-month post-test, but only in the
subgroup of participants who had impaired executive functioning at baseline
and not when considering the full sample (Carlson et al., 2008; Table 2.3).
Sakurai et al. (2018) found no significant effects on either verbal or visuo-
spatial memory. Newman et al. (1995) reported variable directionality of
changes in objective memory performance (visuo-spatial memory), with a
decrease in performance at the 6-month test and an increase at the 8-month

follow-up (as compared to the baseline; Newman et al., 1995). However,
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Newman et al.’s (1995) results were not subject to statistical testing and so

cannot be considered reliable.

Executive function

In three studies, measures of executive functioning were included: the TMT-B
which involves planning and shifting between stimulus categories (Carlson et
al., 2008; Sakurai et al., 2018), the Flanker Test which is a test of inhibitory
selective attention (Carlson et al., 2009), and verbal fluency which assesses
organisation and recall of categories of words from long-term memory
(Sakurai et al., 2018). On the Flanker Test, significant improvement (group x
time interaction effect) was observed in interference and inhibition-related
accuracy and related prefrontal brain networks following a 6-month volunteer
intervention (Carlson et al., 2009). In a separate study of the same volunteer
intervention, an effect was also found on TMT-B following 8 months of
exposure (Carlson et al., 2008), but only when the groups were stratified by
baseline impairment in executive function. However, a long-term, six-year
follow-up of another volunteer intervention assessment revealed no
interaction effect on the TMT-B or verbal fluency (phonemic or semantic

categories; Sakurai et al., 2018).

Cognitive and lifestyle engagement

In a 6-month RCT, Fried et al. (2004) reported on lifestyle activities outside of
the programme, including cognitive engagement, and observed significant
effects on television viewing hours. Controls’ viewing time increased while
volunteers’ time reduced slightly. There were no effects on time spent on
other cognitively demanding activities (i.e., grouped as low-, moderate-, or
high-intensity activities, and books read per month). In a larger RCT of this
programme, Parisi et al. (2015) repeated the same questionnaire and
stratified intellectual (seven items, e.g., discussing local/national issues,
reading a book, balancing a checkbook), creative (five items, e.g., preparing

food, sewing/mending/fixing things), and passive [three items: watching TV,
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listening to music, listening to radio (not music)] domains of activity.
Significant increases were found on intellectual activities at 12- and 24-month
follow-ups, and in passive activities (specifically, regarding listening to music
or the radio, as opposed to watching television) at 24-month follow-up (but
not at 12 months) suggesting a duration-dependent benefit of IE
volunteering.

Young and Janke (2013) observed no intervention effect (i.e., effect of
time) on perceived knowledge and skills or perceived ability to carry out the
IE activities. However, Lee and Kim (2019) reported qualitative findings
indicating some gains in learning following exposure to an intergenerational
mentoring programme. Based on the data derived from the post-programme
interviews with older adult participants, the intervention allowed them to
acquire new technological knowledge, learn new skills, and use these to

explore various leisure activities.

Cognitive outcomes - summary

In summary, the reviewed studies generally provide limited support for
the short-term, but not necessarily long-term, impacts of IE on specific
components of cognition. In particular, two of the three studies on executive
function observed short-term benefits across measures, but these were not
evident when considering long-term exposure (Carlson et al., 2008, 2009;
Sakurai et al., 2018). A reliable long-term effect of IE was however found for
global intellectual capacity in one study (Sakurai et al., 2016). Time spent on
intellectual and passive lifestyle activities may also benefit from IE,
particularly with longer exposure (Fried et al., 2004; Parisi et al., 2015), and
gualitative data showed perceived benefits for learning (Lee & Kim, 2019).
Finally, no reliable effects were observed for psycho-motor speed, and
memory outcomes exhibited only very limited effects (i.e., when the sample
was stratified by initial ability; Carlson et al., 2008). Those findings suggest
that ‘real-world’ interventions implemented in academic settings may offer
both immediate and long-term benefits, specifically for those with mildly

impaired executive function. It remains to be understood whether the dose of
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cognitively stimulating activity and duration of the exposure contribute to
those observable improvements. Finally, it has not yet been clearly
determined whether IE in higher functioning older adults can mainly lead to

enhancing or maintaining their cognition.

2.4.8 Health and wellbeing outcomes

Health-related outcomes were grouped into: mental health and quality of life;
physical activity; and physical functioning. Most of the included studies used
standardised scales, with only a few studies involving non-standardised
measures for self-rated health (Fujiwara et al., 2009; Hsu et al., 2014; Young
& Janke, 2013), intergroup anxiety (Sng & Jung, 2020), lifestyle activity
(Parisi et al., 2015), and falls (Fried et al., 2004).

IE studies that considered health and wellbeing outcomes differed
substantially in terms of overall duration, weekly intensity, and daily doses of
engagement. Four studies offered 4 sessions per week that lasted between
10 minutes and 4 hours (Carstensen et al., 1982; Fried et al., 2004; Parisi et
al., 2015; Tan et al., 2009). The least frequent programme involved only one
15-30-minute session per 1-2 weeks (Sakurai et al., 2016, 2018), but it was
implemented over 7 years. The shortest intervention involved only one week
of engagement that included three intensive 35-40 minutes sessions. For
three studies, the duration or frequency of engagement was not specified
(Lee & Kim, 2019; Wilson et al., 2013; Young & Janke, 2013).

Those programmes were predominantly conducted in one location (e.g.,
schools/kindergarten, senior centres, community gym), but some of them,
especially those involving youth and young adults, were implemented in
several locations (e.g., private houses, churches). The shortest in terms of
duration, yet relatively intensive (3 x 30-40-minute sessions/week)
interventions included video gameplay that required simple but repetitive
actions (Sng & Jung, 2020; Xu et al., 2016). Exergaming was used in those
studies to foster social interactions and improve psychosocial wellbeing in

older adults. Another programme that implemented the method additionally
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looked at increasing physical activity in older participants (Strand et al.,
2014). However, the most common mode of IE with the focus on health and
wellbeing outcomes, involved different forms of support, including mentorship
and tutoring. Mentoring IE was found to be an effective way to bring
youths/young adults/students and older adults together and included helping
students facilitate knowledge and improve communication skills (e.g., Gamliel
& Gabay, 2014; Halpin et al, 2017), as well as develop meaningful
occupation (Wilson et al., 2013). Programmes, in which older adults
participated as tutors for school-aged children, were aimed at improving
children’s literacy and numeracy skills (e.g., Fried et al., 2004; Sakurai et al.,
2016). These looked at a wide range of health and wellbeing outcomes in
older adults, including mental health, quality of life, physical health, and
physical functioning.

Participants ranged from 50 to 100 years of age. In terms of mental and
physical health, the samples comprised healthy older adults, but two
programmes also included older adults with cognitive impairment (MMSE <
23; Posada, 2006) and depressive symptoms (Geriatric Depression Scale-15
= 5; Kamei et al., 2011).

Mental health and quality of life

Depression and anxiety. Nine quantitative studies considered depression

(six non-randomised controlled trials and three pre- and post-intervention
studies). Three studies found that IE reduced depression scores: at the 3-
month time point, but only in the more depressed older adult subgroup
(Kamei et al., 2011); at 8-month post-intervention evaluation (Hernandez &
Gonzalez, 2008); and at 2-year post-test, mediated by the sense of
meaningfulness scale (indirect effect; Murayama et al., 2015). One study
showed a decrease of 16.6% in perceived depression reported at the 8-
month follow-up (Newman et al., 1995), inconsistent with a smaller increase
at the 6-month post-test. Lack of statistical testing again reduces the quality
of these latter findings. Four other studies reported no significant effect of IE
on depression (Adam, 1992; Johnson, 2015; Posada, 2006, Sakurai et al.,
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2016). Three quantitative studies (one non-randomised controlled trial and
two pre- and post-intervention studies) considered anxiety. All three showed
a significant decline in intergroup anxiety (Sng & Jung, 2020), social anxiety

(Xu et al., 2016) and anxiety regarding ageism (Halpin et al., 2017).

Quality of life. Out of four quantitative studies (one non-randomised

controlled trial and three pre- and post-intervention studies) that considered
quality of life, three showed a significant increase on a single subscale of the
outcome over 3 weeks and 6 months exposure. Gaggioli et al. (2014)
showed an increase in the subscale of Past, Present and Future Activities of
the World Health Organisation Quality of Life Scale for Older People
(WHOQOL-OId; WHOQOL-Group, 1995), which evaluates satisfaction about
achievements in life and about things to look forward to. Kamei et al. (2011)
and Mahoney et al. (2020) observed an increase in the mental health
component of the Health-Related Quality of Life scale (HRQOL; Fukuhara &
Suzukamo, 2004) and the 36-Item Short Form Health Survey (SF-36; Ware
and Sherbourne, 1992), respectively. Five out of six subscales of the
WHOQOL-OId and seven out of eight subscales of the HRQOL and SF-36
showed no significant changes (Gaggioli et al., 2014; Kamei et al., 2011,
Mahoney et al., 2020). Finally, using the CASP-19 (Hyde et al., 2003),
Johnson (2015) observed no effect of IE on overall quality of life.

Self-esteem/self-representation/empowerment. Four quantitative (two

non-randomised controlled trials and two pre- and post-intervention studies)
and three gualitative studies considered self-esteem or self-representation.
All four quantitative studies (Barbosa et al., 2020; Chapman & Neal, 1990;
Gaggioli et al., 2014; Sakurai et al., 2016) demonstrated no significant effect.
Conversely, three qualitative studies suggested that IE enhanced self-esteem
or sense of self-worth (Barnard, 2014; Wilson et al., 2013; Santini et al.,
2018). In these studies, participants’ excerpts revealed factors that might
have led to improvements in their self-perception. These were: the
opportunity to pass on knowledge to young people and to learn from them;

the realisation of their emotional potential and self-worth; the genuine respect
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and interest shown by the younger generation; and feeling accepted, noticed,
and valued. However, in Barnard’s (2014) study, the conclusion that
participants demonstrated increased self-esteem was not supported by data
from their written survey or observable responses.

One quantitative (pre- and post-intervention) study examined
empowerment; an outcome closely linked to self-esteem (Gamliel & Gabay,
2014). A positive effect of IE was found on all three subscales of the

measure, including self-confidence, self-efficacy, and communal involvement.

Life satisfaction. Six quantitative studies (one non-randomised controlled

trial and five pre- and post-intervention studies) measured life satisfaction
over 3 weeks — 1.5 years programme exposure. Two of these studies
demonstrated significant improvements on either the whole life satisfaction
scale (Satisfaction with Life Scale, Diener et al, 1985; Meshel & McGlynn,
2004) or the past-life subscale only (Temporal Satisfaction with Life Scale,
Pavot et al., 1998; DeMichelis et al., 2015). The remaining four studies
reported no reliable effects (Adam, 1992; Carstensen et al., 1982; Johnson,
2015; Young & Janke, 2013).

Purpose in life. Three studies (one non-randomised controlled trial and

two mixed-method studies) considered sense of purpose in life. Chippendale
and Boltz (2015) demonstrated significant positive effects of their 4-week
intervention on change in sense of purpose and meaning in life. Conversely,
Carstensen et al. (1982) reported no significant interaction between group
and time on this outcome following 2 months exposure. Qualitative findings
on purpose in life were not substantiated with sufficient evidence (Barbosa et
al., 2020).

Loneliness. Four quantitative studies (one non-randomised controlled
trial, two mixed-method studies, and one pre- and post-intervention study)
assessed loneliness. One of the studies considering loneliness as a
component of the social isolation measure found a significant decrease on
the outcome following the completion of the programme (Lee & Kim, 2020).

Another one showed significant post-programme decreases in general and
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emotional loneliness, but not in social loneliness (Gagagioli et al., 2014). No
significant main effects were found in the remaining studies (Xu et al., 2016;
Barbosa et al., 2020).

Happiness. Three studies (two non-randomised controlled trials and one
mixed-method study) examined happiness. Only one of these found a main
effect of group at follow-up, with the intervention group feeling happier and
controls reporting a decline in happiness over 8 weeks (Hsu et al., 2014). No
significant intervention effects were found in two other studies (Barbosa et
al., 2020; Carstensen et al., 1982).

Self-rated health and wellbeing. Seven quantitative studies (one RCT,

two non-randomised controlled trials, three mixed-method studies, and one
pre and post-test study) and two qualitative studies addressed self-reported
health and wellbeing. Two non-randomised controlled trials and one pre- and
post-intervention study showed significant improvements at 8-week (main
effects of group on perceived health status and emotional wellbeing; Hsu et
al., 2014) and 21-month follow-up (time x group interaction effect on self-
rated health; Fujiwara et al., 2009). In three studies (de Souza & Grundy,
2007; Strand et al., 2014; Young & Janke, 2013) there were no significant
intervention effects on self-reported physical or mental health, while one pre-
and post- study (i.e., with no control comparison) showed a significant
decline after 9 months on a mental health component of self-rated health
(Halpin et al., 2017). Qualitative data from three other studies ranging in
exposure from 4 weeks to 8 months supplemented these findings, revealing
positive effects of IE on wellbeing by providing cognitive stimulation and
improving mood (Barnard, 2014; Chippendale & Boltz, 2015; Santini et al.,
2018). However, the conclusion regarding improved wellbeing in one of the
gualitative studies was not substantiated by the data included (Barnard,
2014).
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Physical activity levels

Five studies (two RCTs, one non-randomised controlled trial, and two pre-
and post-intervention studies) considered physical activity outcomes. Two
studies demonstrated positive effects on overall physical activity levels at 4-8
month (Fried et al., 2004; Tan et al., 2006), and 3-year follow-ups (Tan et al.,
2009). However, baseline physical activity levels moderated the results, with
Tan et al. (2006) reporting significant overall change in physical activity only
in those with low initial levels. One study also showed an improvement at 8
weeks in those with low baseline activity levels (Strand et al., 2014). Tan et
al. (2006) additionally reported a positive intervention effect in the percentage
of participants who remained active in their ‘active’ baseline group. On the
other hand, Perry and Weatherby (2011) showed no significant increase in
physical activity. However, qualitative data from this study revealed that
many of the older adults felt that participating in the eight-week tai-chi class
made them more comfortable and likely to be physically active. Finally, Parisi
et al. (2015) considered the physical (three items: shopping, gardening,
hunting/fishing/camping) domain of a lifestyle activity measure. They reported
positive IE effects on physical activities at 12-month follow-up (but not at 24

months).

Physical functioning

Three quantitative studies (one RCT and two non-randomised controlled
trials) that assessed various aspects of physical functioning demonstrated
significant positive effects of IE on: hand grip strength at 21-weeks and 7-
years post-test (time x group interaction, with less decline in the intervention
group; Fujiwara et al., 2009; Sakurai et al., 2016); self-reported strength and
proportion of participants reporting feeling stronger, at 4-8 month follow-up
(Fried et al., 2004); functional reach (time x group interaction, with the control
group declining and the intervention group remaining stable; Sakurai et al.,
2016); and walking speed (a smaller decline in intervention vs control; Fried

et al., 2004). These results indicate positive effects of IE on some measures
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of physical functioning. However, Sakurai et al. (2016, 2018) and Fujiwara et
al. (2009) did not report intervention effects on walking speed measures. The
studies also reported no reliable effects on other aspects of physical function

such as fall rates, cane use, or ability to stand on one leg (see Table 2.3).

Health and wellbeing outcomes — summary

In summary, this section covered a range of health and wellbeing outcomes.
As the outcome measures varied across studies, this often prevented strong
conclusions from being drawn. Additionally, where significant effects were
occasionally observed for some outcomes (e.g., depression, quality of life,
life satisfaction), this was only for a proportion of the available studies and/or
for specific subscales. The most consistent improvements were, however,
observed in relation to anxiety (Halpin et al., 2017; Sng & Jung, 2020; Xu et
al., 2016) and physical activity levels (Fried et al., 2004; Tan et al., 2006,
2009; Strand et al., 2014). Those benefits of IE were observed in studies that
varied substantially in terms of intensity (1 session/month - 5 x 3hrs/week)
and duration (1 week — 3 years) of exposure. Therefore, it could be assumed
that any IE interventions that foster social interactions between the older and
younger generations offer an opportunity to increase physical activity and
promote active ageing. However, as with the findings on cognitive outcomes
discussed above, it would be of great importance to determine the optimal
exposure that would allow older adults to increase their level of physical
activity, without negatively impacting their usual activities outside the

programme that could also be beneficial.

2.49 Social outcomes

Social outcomes were grouped into: generativity; cross-age attitudes,

comfort, and perceptions; and social interactions/activity.
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Similar to the previous section, IE studies that evaluated social
outcomes varied substantially in terms of duration, weekly intensity, and daily
doses of engagement. Thus, the programmes lasted between 1 week and 7
years; their frequency of exposure ranged between one session per 1-2
weeks and 4-5 sessions per week; and the intensity of engagement ranged
between 15 minutes and 7.5 hours per session. The most intensive studies
that offered 4-5 hours of IE weekly (Gruenewald et al., 2016; Parisi et al.,
2015) were implemented over two years and the least frequent programme
lasted for 7 years (Sakurai et al., 2016). The shortest intervention involved
only one week of engagement that included three intensive 35-40 minutes
sessions (Xu et al., 2016). For eight studies, the duration, frequency, or the
intensity of engagement were not specified (Adam, 1992; Alcock et al., 2011,
Chung & Kim, 2020; Halpin et al., 2017; June & Andreoletti, 2020; Lee & Kim,
2019; Wilson et al., 2013; Young & Janke, 2013).

All these programmes were community-based and mainly conducted in
the educational environment (e.g., schools, kindergarten, high schools,
colleges), community centres, older adult community centres or other
locations that were most convenient for older adult participants (e.g., their
own houses, local churches, nursing homes). Since the programmes were
aimed at examining the effects of IE on various aspects of social function, all
of them included activities that provided opportunities for socialising and
building cross-age connections. Selected activities were of interest to both
age groups involved and gave them an opportunity to exchange
knowledge/experiences. For example, participants assigned to schools were
helping children with their academic activities, whereas those in older adult
community centres engaged in exergaming, computer training, knowledge
exchange with students, writing stories, or arts and crafts projects. All those
types of engagement were aimed at bridging intergenerational gaps and
facilitating intergenerational discourse through learning or play.
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Generativity

Six quantitative (one RCT, two mixed-method studies, and three pre- and
post-test studies) and two qualitative studies considered generativity (i.e.,
nurturing and guiding younger generations). Four out of six quantitative
studies showed a positive effect of IE. These were observed for perceived
generativity scores at 3-week follow-up (Ehlman et al., 2014), 4-week follow-
up (Sanders et al., 2013), after one college semester of engagement (June &
Andreoletti, 2020), and in both generative desire and perceptions of
generative achievement at 4-, 12-, and 24-month follow-up (Gruenewald et
al., 2016). The latter also reported an intensity-response relationship
between intervention exposure and effect sizes on generativity. One mixed-
methods study found no significant change from pre- to post-intervention on
generativity (Mahoney et al., 2020).

However, qualitative evidence derived from this study revealed that
intergenerational mentoring enabled retired men to express generativity by
helping young adults with intellectual disability. Moreover, other qualitative
evidence indicated that older adults had an intrinsic desire to support
younger generations who were facing difficulties (Wilson et al., 2013).
Additionally, IE was seen to provide an opportunity to contribute positively to
young people’s lives, which gave a sense of achievement and pride (Alcock
et al., 2011). Positive emotions experienced by older adults engaged in IE
programmes were also associated with the opportunity to take on the position
of mentor or role model (Chippendale & Boltz, 2015). The qualitative data
illuminated participants’ desire and enthusiasm to share experiences and
knowledge with the younger generation (Wilson et al., 2013; Chippendale
and Boltz, 2015; Mahoney et al., 2020). The effects of IE on self-perceived
generativity therefore appear relatively consistent across the studies and

methods used.
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Cross-age attitudes, comfort, and perceptions

Nine quantitative studies (two non-randomised controlled trials, four mixed-
method studies, three pre- and post-test studies) and two qualitative studies
considered age-related attitudes. Two non-randomised controlled trials
reported positive group X time interaction effect on attitudes towards the
younger generation participating in the intervention for baseline vs 6-week
post-intervention (Sun et al., 2019) and baseline vs 6-week post-intervention
vs 7-week follow-up (Pinquart et al., 2000). While ratings in the intervention
group tended to increase at the post-test and that of the control group tended
to decrease, the group x time (baseline vs post-test) interaction was not
significant (p < .06), as was the case for baseline vs follow-up (p < .23), so
these differences were not reliable (Pinquart et al., 2000). There was also no
significant interaction on perceptions towards children in general (Pinquart et
al., 2000). Two other studies found no significant change from pre- to post-
intervention on cross-age attitudes, social distance, or enjoyment being with
youths (Chapman & Neal, 1990), or on positive, negative, and overall cross-
age perceptions (Chung & Kim, 2020). However, three other studies
demonstrated increases in older adults’ positive perception of the younger
generation after a 3-week programme (Sng & Jung, 2020), 6-week
programme (Meshel & McGlynn, 2004), and after one school semester of
intervention (Gamliel & Gabay, 2014). Participation improved older adults’
ratings of children’s teaching skills and knowledge contribution, as well as
increased feelings of closeness to the younger generation (Gamliel & Gabay,
2014). Two studies also assessed a sense of comfort with cross-age groups,
demonstrating a significant increase after 4 weeks of engagement (Belgrave
& Keown, 2018), and time x group interaction effect for baseline vs 6 weeks
(Sun et al., 2019).

The qualitative component from Chapman and Neal’s study (1990)
provided supplementary evidence on positive attitudinal changes amongst
older adults, who reported increased trust of the teenagers and reinforced
pre-existing positive feelings about them. Generally positive perceptions of

the younger generation at the outset were also personally validated and
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substantiated after participating in the programme in two other studies
(Barnard, 2014; Belgrave & Keown, 2018). Notably, one of the qualitative
studies revealed a substantial positive shift in the older adult perceptions of
young people, from generally negative views at the beginning of the
programme to a positive image of the youths as helpful and relatable (Santini
et al., 2018). Additionally, Johnson (2015) provided qualitative evidence of
improved reactions about growing older and perceived disadvantages of
older age.

Four studies included individual outcomes such as: expectations of
ageism (Halpin et al., 2017); older adults’ stereotyped perception of
themselves (Hernandez & Gonzalez, 2008); attitudes towards ageing (Lin et
al., 2017); and cross-age stereotypes (qualitative findings; Alcock et al.,
2011). One of the studies showed positive changes such as a reduction of
age-group stereotypes (Alcock et al., 2011). No significant effects of IE were
found for expectations of ageism (Halpin et al, 2017), opinions about
themselves (no inferential analyses conducted; Hernandez & Gonzalez,
2008), or attitudes towards ageing (Lin et al., 2017).

Social interactions/activity

Eleven quantitative studies (three RCTs, four non-randomised controlled
trials, two mixed-method studies, two pre- and post-test study) and two
qualitative studies assessed social interaction outcomes. Three controlled
trials showed positive intervention effects on: neighbours’ helpfulness and
people’s honesty (de Souza & Grundy, 2007); family relationships (de Souza
& Grundy, 2007; Fujiwara et al., 2009); social activity (e.g., attending
church/religious service, playing cards/ games, going to plays/concerts;
Parisi et al., 2015); change in number of people one could turn to for help
(Fried et al., 20014); and social networks, and receiving and providing social
support (group x time interactions, see Table 2.3; Fujiwara et al., 2009).
However, despite the above improvements found in social
interactions/activities, two RCTs and one non-randomised controlled trial

found differences only on specific measures and one RCT when a specific
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model of causal effects were used. Positive effects were found in one out of
five (Fried et al., 2004), three out of nine (de Souza & Grundy, 2007), and six
out of sixteen (Fujiwara et al., 2009) subscales. A significant effect was found
in social activity at the 12-month follow-up, but only when Complier Average
Causal Effect (CACE) Modelling was used, which takes adherence into
account, and the effect was not found at 24 months (Parisi et al., 2015).
Furthermore, two non-randomised controlled trials found no reliable change
in social functioning (e.g., visiting friends at their homes, giving advice to
family or a friend, Sakurai et al., 2016) and in older adults’ sociability (Xu et
al., 2016).

One of the pre- and post-test studies reported a significant decrease on
a general score of social isolation (Lee & Kim, 2019). However, one of the
components of the measure, perceived (lack of) social support, despite an
observable decrease, did not reliably change over time. Interpersonal
behaviour as one of the aspects of the IE was assessed in one of the non-
randomised controlled trials (Sun et al., 2019). Older adult participants
showed significant positive changes in three out of six behaviours, including
visual attention to younger participants, initiating conversation, and frequency
of physical contact with young group members. One study additionally
considered an individual outcome of intergenerational solidarity, which was
not reliably affected by IE (Chung & Kim, 2020).

Qualitative evidence from two programmes indicated a positive effect on
sense of community (Alcock et al., 2011) and community involvement
(Barbosa et al., 2020). However, the interpretation of results in Barbosa et al.
(2020) was not substantiated by the data. Three other studies revealed the
potential of IE to build intergenerational relationships through shared
activities, an exchange of social experiences, and time spent together, and
even encouraged expansion of social interactions outside of the programme
(Kamei et al., 2011; Santini et al., 2018). Moreover, the knowledge and skills
learned from the younger generation can serve as a means for older adults to

connect with family, friends, and wider social networks, as well as enhancing

78



their sense of independent living and providing practical support in everyday
life (Lee & Kim, 2019).

Social outcomes — summary

In summary, the measures presented in this section covered a wide
range of social outcomes and varied across studies more than in any other
outcome category. However, the most common social outcomes investigated
across diverse |E programmes were cross-age attitudes and generativity,
and those two outcomes were fairly consistently enhanced by IE (e.g.,
Ehiman et al., 2014; Gruenewald et al., 2016; Meshel & McGynn, 2004;
Pinquart et al., 2000). Social interaction exhibited more mixed findings, with
benefits typically being observed only for a minority of subscales assessed.
Those findings suggest that engaging in meaningful activities that contribute
to younger generations can, regardless of the duration, intensity or mode of
engagement, positively alter self-perceptions of generativity in older
adulthood. Furthermore, IE can also promote altering negative or enhancing
positive perceptions and attitudes towards younger generations. One of the
main limitations of the studies discussed in this section, however, was the
use of self-developed questionnaires/scales or those adapted from other
studies which would require validation. Therefore, in order to attain more
reliable consensus about the effects of IE on older adults’ social function,
standardised instruments should be utilised as far as possible, but

appropriately, in future to enhance data quality and comparability.

2.5 Discussion

This systematic review comprises a comprehensive evaluation of existing
evidence regarding the effectiveness of IE for benefiting older adults’
cognitive, social, and health-related outcomes. Based on the engagement
hypothesis (Stine-Morrow et al., 2007), the scaffolding theory of ageing and
cognition (Reuter-Lorenz & Park, 2014), and Erikson’s model of late life need
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for generative engagement (Erikson et al., 1986), IE programmes could be
expected to benefit older adults’ social and health-related outcomes, as well
as to induce compensatory neural effects, resulting in cognitive behavioural
benefits. Both qualitative and quantitative evidence was synthesised,
revealing some positive findings. However, heterogeneity of IE (e.g., context,
intensity, and duration) and study designs and methods, including selected
outcome measures, was also identified. The available quantitative research
demonstrated several consistent, positive changes related to cognitive,
health and wellbeing, and social outcomes, while qualitative studies
supplemented the findings primarily on the health and social benefits of IE

from the perspective of programme participants.

2.5.1 Cognitive outcomes

Older adults derived some cognitive benefits from IE. Studies generally
provide support for the short-term, but not long-term, impacts of IE on some
components of cognition, although long-term exposure requires much more
investigation. In particular, two of the three studies on executive function
observed short-term benefits across measures of executive function (Carlson
et al., 2008). These positive results therefore provide initial support for the
theoretical model of cognitive and brain ageing proposed by Reuter-Lorenz
and Park (2014) and for the potential health benefits of late-life generativity.
IE may engage older adults in a more enriched environment that promotes
neural scaffolding and reduces the cognitive declines associated with ageing.
Specifically, long-term exposure to cognitively, physically, and socially
demanding IE might stimulate brain plasticity and create new neural
pathways that facilitate improved cognition (Hertzog et al., 2008; Lovdén et
al., 2010). Notably, duration-dependent increases in intellectual lifestyle
activities have also been observed post-intervention (Parisi et al., 2015).
Structural and functional brain outcomes fell outside the scope of the
present review, but there is evidence that these may also be positively

associated with IE, potentially explaining the positive behavioural effects
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observed. For example, Carlson et al. (2009; 2015) reported positive IE-
related neural changes in areas underlying memory and executive
functioning (i.e., increased brain activity in left prefrontal and anterior
cingulate cortex, and halted or reversed declines in hippocampal volume in
male participants). Additionally, while Sakurai et al. (2018) observed no
significant behavioural effects, hippocampal volume declined in their control
group but was maintained in their intervention group. Additional high-quality
studies are therefore clearly warranted in order to specify the range of
influences of IE on cognitive performance as well as the underlying brain
structure and functioning over time, bearing in mind that there may be
neuronal changes that are not mirrored in cognitive testing, particularly over

shorter study durations.

2.5.2 Health and wellbeing outcomes

Some significant, positive effects of IE were also demonstrated on health and
wellbeing. The most consistent improvements were observed in relation to
anxiety (Halpin et al., 2017; Sng & Jung, 2020; Xu et al., 2016). All three
studies that assessed this outcome reported a significant reduction in
anxiety, including its social and emotional dimensions. However, effects of IE
on other health and wellbeing outcomes measures varied across studies and
only a few reported reliable positive changes in depression (e.g., Hernandez
& Gonzalez, 2008; Kamei et al., 2011), loneliness (Gaggioli et al., 2014; Lee
& Kim, 2019), life satisfaction (DeMichelis et al., 2015; Meshel & McGlynn,
2004), and self-rated health and wellbeing (Fujiwara et al., 2009; Hsu et al.,
2014).

Qualitative data from two other studies supplemented these findings,
revealing positive effects of IE on wellbeing by providing cognitive stimulation
and improving participants’ mood (Chippendale & Boltz, 2015; Santini et al.,
2018). IE constituted for participants a distraction from negative thoughts and
health-related concerns (Santini et al., 2018) and offered a safe social space

where the concerns and emotions could be shared (Chippendale & Boltz,
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2015). These along with the quantitative findings provide support for the
benefits of volunteerism that is incorporated in IE. Voluntary altruistic
activities that are a part of social engagement may serve as a means to
maintain older adults’ quality of life and increase their levels of life
satisfaction (Cipriani, 2007). They also promote their sense of purpose that,
in turn, can contribute to improved wellbeing (Chippendale, 2013). Other
benefits of volunteering can include better self-rated health (Morrow-Howell
et al., 2003) and reduced depression and anxiety (Thoits & Hewitt, 2001).
However, these benefits in wellbeing outcomes may depend on the
individuals’ and programme characteristics (Morrow-Howell et al., 2009),
which could explain the variations in evidence demonstrated in this review.

Relatively consistent benefits of IE were demonstrated in relation to
physical health (Fried et al., 2004; Tan et al., 2006, 2009; Strand et al., 2014;
Perry & Weatherby 2011). Three out of four studies reported significant
positive effects of IE on overall physical activity levels (Fried et al., 2004; Tan
et al., 2006, 2009; Strand et al., 2014). Significant positive intervention
effects were also demonstrated on other aspects of physical functioning,
including hand grip strength (Fujiwara et al., 2009; Sakurai et al., 2016); self-
reported strength, and proportion of participants reporting feeling stronger
(Fried et al., 2004); functional reach (Sakurai et al., 2016); and walking speed
(Fried et al., 2004). However, significant increases in physical activity and
functioning were often reported among people who were physically inactive
at baseline (e.g., Fried et al., 2004; Tan et al., 2006; 2009), and physical
functioning measures were inconsistent and/or dependent on follow-up
period. Therefore, more evidence is needed to be able to draw firmer
conclusions on the influences of IE on physical activity and functioning as
well as their interrelation with other health and wellbeing outcomes.

Despite observed positive changes in mental health and quality of life,
physical activity levels, and physical functioning, 10 of 31 quantitative studies
reported no significant effects (e.g., Adam, 1992; Carstensen et al., 1982;
Johnson, 2015; Young et al., 2013), and those that did were often on specific

measures or sub-scales (e.g., Gaggioli et al., 2014; Kamei et al., 2011;
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Mahoney et al., 2020). Therefore, future studies should aim to include
standardised, outcome-specific measures that have strong underpinnings in
theoretical and empirical evidence and that are justified by their hypotheses.
More evidence is also required on the individual subscales that showed any
changes.

2.5.3 Social outcomes

One of the most common social outcomes investigated across diverse
intergenerational programmes was cross-age attitudes and perceptions. Four
out of seven quantitative studies that statistically analysed the impacts of IE
on cross-age attitudes, revealed their positive impact on older adults’
perceptions of young people’s skills and their personal qualities (e.g.,
teaching skills, trustworthiness; Gamliel & Gabay, 2014; Meshel & McGynn,
2004; Pinguart et al., 2000). Generally positive perceptions of the younger
generation reported at the outset of the IE seemed to be validated and
substantiated through participating in the programme (Barnard, 2014;
Belgrave & Keown, 2018; Chapman & Neal, 1990; Chippendale & Boltz,
2015). Initially negative views were also improved substantially over the
course of IE (Santini et al., 2018). This can enable connectedness, improved
the level of cross-age comfort (Belgrave & Keown, 2018; Sun et al., 2019),
and reduced distance between the generations that consequently reduced
age-group stereotypes and anxiety over ageism (Alcock et al., 2011; Halpin
et al., 2017).

Increased intergenerational connectedness could be also translated into
a feeling of affinity with the wider community. Social networks involving the
younger generation, established via the programmes, increased frequency of
contact with their grandchildren and with children outside their
neighbourhood (Fujiwara et al., 2009). IE could also enhance communication
skills that, in turn, may enable interchange with members of other
generations and social networks. The new supportive relationships built

within IE were found to be a motivator to provide social support to friends and
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neighbours (Fujiwara et al., 2009). They also facilitated participants’
perceptions of people’s honesty and neighbours’ helpfulness (de Souza &
Grundy, 2007), and resulted in a significant increase in the number of people
they can ask for help (Fried et al., 2004).

However, in this review we also found potential intervention effects in
terms of shifts in social support. For example, a decrease in the number of
people providing emotional support (Fried et al., 2004) or in received support
was reported (Fujiwara et al., 2009). The findings might indicate that
participants perceived themselves as needing less support, as a result of
getting more active via participation in the programme. However, the authors
suggested that a decrease in the outcome could be associated with
participants’ personal commitments (e.g., care for family members) and
culture-based values rather than with participating in IE (Fujiwara et al.,
2009). A sense of pride and inhibited ability to accept help were provided as
possible explanations for the effect on receiving social support (Fujiwara et
al., 2009). Therefore, implications of social, cultural, and political
mechanisms need to be taken into consideration when developing and
evaluating the effects of IE.

An outcome that seemed to be consistently enhanced by IE was
generativity (Ehiman et al., 2014; Gruenewald et al., 2016; Sanders et al.,
2013). All studies that evaluated this variable, whether quantitative or
qualitative, demonstrated consistent positive effects of IE on perceptions of
generativity. Although the perception of being generative is generally
associated with later life, those studies showed that it could be further
increased by engagement in actual generative behaviour (Cheng, 2009).
Active IE restored older adults’ sense of purpose and self-worth resulting
from the opportunity to share their knowledge and experiences with the
younger generations and positively contributing to their growth (Barnard,
2014; Chippendale & Boltz, 2015; Mahoney et al., 2020; Wilson et al., 2013).
The new role as mentor or educator gave them an opportunity to inspire the

students and validate their own skills and potential.
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Given the potential implications of positive self-perceptions of
generativity on mental health, cognitive and physical functioning, and
longevity (Grossman & Gruenewald, 2020; Gruenewald et al., 2009), an
examination of these interconnections should be an objective of future
research. In the current review, generative desire was a common feature
among different intergenerational programmes and an important factor
contributing to improvements in participants’ psychological wellbeing (e.g.,
Ehlman et al., 2014; Sanders et al., 2013). This conclusion is consistent with
Erikson’s (1950) hypothesis that older adults need to be generative for their
health and wellbeing and was supported in several studies on the
relationship between generativity or a sense of meaningfulness and health
outcomes (e.g., Hofer et al., 2014; Landes et al., 2014; Murayama et al.,
2015). However, generative activities may only bring health benefits when

those actions are valued and respected by others (Cheng, 2009).

2.5.4 Strengths and limitations of this systematic review

Regarding limitations of this systematic review, by necessity our searches
were restricted to records that were published in the English language.
Therefore, we might have produced language bias since, according to the
CDR (Egger et al. 1997), studies from non-English-speaking countries are
less likely to be published in English if they report non-significant results. We
also included only published studies and theses (available online), and
therefore there is the possibility of publication bias affecting our results.
However, 25 of the assessed programmes reported non-significant changes
in outcomes under consideration, which may to some extent limit any
overestimation of intervention effects.

Despite these limitations, this review provided a comprehensive
synthesis of a variety of IE programmes. Our searches were not restricted to
the date of publication, as compared to other reviews (Canedo-Garcia et al.,
2017; Ronzi et al., 2018), which allowed us to identify additional records and

extend our analysis on the effectiveness of IE on a range of outcomes. The
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scope of this review was also not restricted by the type of research
methodology used, research setting, study duration, or number of
participants involved. Our review appraised a diverse range of
intergenerational interactions and summarised evidence from qualitative,
quantitative, and mixed-methods studies. We were therefore able to gain
more insight into the complexity of the constructs under investigation.
Studies reviewed here indicate that valuing and exercising life
experience through IE may lead to health benefits in cognition, well-being,
and health. We can now infer that these systems remain plastic throughout
life and remain ready to incorporate new experiences (Reuter-Lorenz & Park,
2014). As we approach a time when the number of older adults equals the
number of children, IE programmes may offer health benefits that outweigh

reductionist approaches focusing solely on cognitive or physical exercise.

2.5.5 Implications for practice

This review revealed both short- and long-term IE programmes that
demonstrated the potential to improve health outcomes and/or contribute to
meaningful social benefits for older adults (e.g., Carlson et al., 2008, 2009;
Fujiwara et al., 2009; Gamliel & Gabay, 2014; Hsu et al., 2014). These
studies were implemented in different contexts and involved different
activities, but all were community-based for participants’ convenience and to
tackle particular social issues (e.g., health and wellbeing in older adults,
disengagement after retirement, negative cross-age attitudes). Although not
all programmes may be translatable to all cultures and societies, the existing
types of IE offer a wide range of options that can be adapted to different
social needs and existing community approaches.

For example, studies that involved knowledge exchange between two
generations and were based in the community or in centres for older people
(e.g., Hsu et al., 2014; Johnson, 2015) are transferable for implementation in
any countries and specific communities that have well-established venues
where generations can meet. The purpose of IE meetings may also depend

on the availability of resources and/or specificity of local groups. For
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example, access to computers may facilitate technological knowledge and
skills in older adults and teaching skills in the younger generation (Gamliel &
Gabay, 2014; Johnson, 2015). Conversely, some community groups that
target particular challenges of the older adult population (e.g., transition to
retirement) and are involved in hands-on activities (e.g., woodworking,
gardening), may be suited for selected groups of participants (Mahoney et
al., 2020; Wilson et al., 2013).

School-based programmes such as Experience Corps (EC) in the United
States or Research of Productivity by Intergenerational Sympathy
(REPRINTS) in Japan demonstrate that long-term, effective intergenerational
initiatives do not have to be high-cost and can result in positive outcomes for
both the older adults and their communities (e.g., Fried et al., 2004;
Murayama et al., 2015). This indicates that implementing even long-term
intergenerational interventions that are purely voluntary is feasible. The
REPRINTS programme did not provide the participants with any incentives,
yet they were able to retain volunteers for up to 7 years (e.g., Sakurai et al.,
2016). Moreover, although EC provided their participants with stipends to
cover the costs related to participation, volunteers tended to commit more
hours than they were reimbursed for (Fried et al., 2004). From a policy
perspective, then, regular intergenerational initiatives like those described in
this review, constitute an effective strategy to build age-friendly communities
and potentially produce health and wellbeing benefits for older people. Our
analysis also suggests that the impact of IE may differ depending on
participants’ baseline functional levels (Carlson et al., 2008; Kamei et al.,
2011; Tan et al., 2006). Thus, future initiatives should ensure to consider

potential baseline factors that may moderate the outcomes.

2.5.6 Futureresearch

Although there is increasing public interest and need to promote physical,
cognitive, emotional, and social functioning in older adults through
programmes such as IE, there is a lack of comparable and widely applicable

models for their implementation. The diversity of designs and assessments
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used thus far within IE research limits the ability to draw strong, generalised
conclusions. In order to attain greater consensus about the effectiveness of
IE, standardised instruments should be utilised to a greater extent to
enhance data quality and comparability across studies. They should be, if
possible, specifically designed (e.g., The Life Satisfaction Index for the Third
Age-Short Version; Barrett & Murk, 2009) or validated (e.g., International
Physical Activity Questionnaire Short Form; Craig et al., 2003) for older
adults to ensure they are appropriate for use and sensitive to potential effects
of interventions.

In addition, the research community may also consider
multisite/institution collaborative studies with agreed unified protocols so that
larger datasets may be pooled and merged for analyses. Furthermore, the
reviewed literature revealed a small number of RCTs used to examine
impacts of IE. Randomly assigning participants to groups in controlled
studies will facilitate higher quality demonstrations of potential intervention
effects and, where possible, blinding the outcome assessors to the
participants’ groups can reduce detection bias. These will not always be
possible, however, particularly in ‘real-world’ studies involving long-term
participation. When this is the case, the lack of randomisation must always
be borne in mind when interpreting results. Experience Corps (EC; e.g., Fried
et al., 2004) and REPRINTS (e.g., Fujiwara et al., 2009), given their long-
term and successful implementation, could constitute a possible solution in
terms of effective programme designs and their application. Overall,
however, it is important to highlight that efforts to ensure scientific rigour in
both qualitative and quantitative research in this challenging form of ‘real-
world’ research, which often takes place over extended periods of time,
should be assessed with this context in mind. Efforts should be
acknowledged as far as possible, for example when assessing study quality.

Differences in socio-political context of retirement and cultural norms
regarding older adults’ roles should be considered when designing and
implementing IE, however. For example, the socio-political issues of Brazilian

society, including inequalities and age-discriminations could influence some
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of the participants’ views of social interactions. As a result, their willingness to
participate or adhere to the programme could be affected (de Souza &
Grundy, 2007). EC, set in the United States, emphasised the importance of
financial support for the programme volunteers to allow them cost-free
participation (Fried et al., 2004) The EC stipends were also found to promote
wider inclusion and increase retention in the programme (McBride et al.,
2011). Additionally, methods applied may also be context-dependant.
REPRINTS, as a high-quality, long-term intervention that aspired to
implement all ‘gold-standard’ intervention procedures, was not able to
randomise the sample as a result of ‘political realities in the local municipality’
(Sakurai et al., 2016; p.14).

Programmes may also usefully build upon existing ‘grassroots’
movements in the particular cultural context. For example, Men’s Sheds was
established for men to address the challenges associated with the transition
to retirement (Mahoney et al., 2020; Wilson et al., 2013). Men’s Sheds
allowed both the young and older generations to bond through ‘hands-on’,
traditionally masculine activities. Understanding the conception of masculinity
in Australia that indicates a causal relationship between engaging in
masculine activities and social support, sense of achievement, or sense of
identity (Drummond, 1995), was crucial to developing positive
intergenerational interactions, beneficial for all involved.

Thus, future research studies should implement controlled randomisation
wherever possible, and should draw upon design features and outcome
measures from previous successful studies, while considering the cultural
and socio-political context. If these three conditions are adhered to, future
interventions may have the potential to provide more robust, scientifically
rigorous and translatable evidence of the causal attribution of effects. All
these will help identify roles and activities for older adults that are most
effective in enhancing their health and wellbeing. Studies included in this
review primarily reported on psychosocial and health and wellbeing effects of
IE and relatively few investigated impacts on cognition. Thus, more large-

scale interventions are recommended to allow stronger conclusions to be
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drawn about the potential benefits of IE, particularly regarding cognitive
function in older adults.

There is also a lack of studies examining the potential effects of IE
intensity. Only two studies included in this review demonstrated an intensity-
response relationship, suggesting a more positive intervention effect on
generativity as a function of the greater level of exposure to the programme
(Gruenewald et al., 2016; Parisi et al., 2015). This evidence suggests that
high-intensity engagement for an extended period of time may be particularly
beneficial for older adult participants. However, little is known about the
impact of intervention exposure on other aspects of older adults’ functioning.
Therefore, future research should explore the impact of intensity and duration
of engagement, and where the threshold for improvement lies. In addition,
the nature or more precise modality of the IE programme (e.g., knowledge
exchange, exergaming, handicraft sessions) could be considered as a
potential predictor of effectiveness, particularly as more evidence accrues
over time. Hence, future interventions could usefully investigate the
outcomes of various modes of IE, while also carefully controlling for the
fidelity of implementation.

A wide range of IE programmes was covered in this review that differed
in terms of intensity, duration, types of intergenerational activities and age of
the younger generations involved. There was however very limited evaluation
available regarding how these characteristics could potentially impact the
outcomes of IE, which prevents us from defining an overarching theoretical
framework of successful IE implementation. Although Experience Corps
studies (e.g., Carlson et al., 2008; Fried et al., 2004) used a large dosage per
week (15hrs/week) to encourage cognitive stimulation, benefits of IE were
also observed across various outcomes in other IE studies using a much
lower dose of engagement. Thus, the role of engagement intensity still needs
to be explored to understand whether the high dosage is really necessary
and to identify an optimal dose that can bring benefits. Therefore, suitability
of the programmes for the targeted populations, unique elements of the

interventions, as well as programme duration and dosage should be
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assessed and discussed in future research. All programmes included in this
review were community-based, which suggests appropriateness of choosing
local settings for both the older and younger generations. Some of the
studies involved activities organised in a range of different locations,
including churches, museums, or private houses, which could also potentially
affect outcomes and programme success. More examination of facilitators
and/or challenges encountered during implementation across those locations
would provide more insights about the role of context on IE outcomes.

It is also crucial to understand the long-term effects of IE following the
intervention. All the included research records examined changes from pre-
to post-intervention test, but only one programme conducted a further follow-
up with participants, eight weeks after the completion of IE (Newman et al.,
1995). An increase in longitudinal interventions with further follow-ups after
months or years post-programme would strengthen the evidence related to
IE, indicating whether any changes endure at a later timepoint. Furthermore,
mixed-methods designs should be considered as a more standard approach
in IE research, providing comprehensive evidence on the perceived impacts
and experiences of participating in IE programmes, from various
perspectives. In addition, multiple comparison conditions should be used to a
greater extent in future, to help determine the specific effects of
intergenerational interactions. For example, a non-engagement group as well
as a social engagement (non-1E) only group would help to control for the
potential effects of increased social interaction vs |IE specifically. Finally, we
suggest that greater adoption of ‘open science’ practices (e.g., using Open
Science Framework; https://osf.io/) and promoting data-sharing (i.e., making
raw data openly and freely available) would further enhance this research
area. More study pre-registrations and openly available preprint publications,
for example, could help to minimise selective reporting of results and

increase publication of both significant and null results.
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2.6 Summary

This chapter provided a comprehensive review of a wide range of potential
benefits of IE for older adults. The heterogeneity of the form of IE and the
chosen outcome measures have been identified indicating many possibilities
for future research and practice, but also accounting for the many
discrepancies in findings. Those differences may also indicate that more
explanatory research is required to reveal when, where, and how the benefits
might be derived. Nonetheless, some relatively consistent, positive effects
were found on several outcomes, including anxiety, generativity, cross-age
attitudes, and physical activity. The impacts of intergenerational programmes
on specific cognitive outcomes were not reliable across multiple studies, and
need to be addressed more in future, ideally in gold-standard and large-scale
interventions. Overall, this review suggests that more research is required
that involves: 1) both quantitative and qualitative measures; 2) ‘gold standard’
and comparable models, allowing wider implementation and generalisability
of findings; and 3) RCTs, wherever possible, to generate the highest quality
evidence. In sum, this chapter provided context and the rationale for the
current mixed-method research on the impacts and experiences of a school-
based IE intervention for community-residing older adults, as well as the
impacts on teachers, pupils, and schools. An overview of the present
research programme including the associated pilot RCT will be presented in

the next chapter.
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Assessment of research quality using the Mixed Method Appraisal Tool (MMAT; Hong et al., 2018).

Year

1992
2011

2020

2014

2018

2008

2004
2006

2009

1982

1990
2015

2020

2007

2015

First author

Adam, J.E.

Alcock, C.L.*

Barbosa, M.R.
Barnard, D.

Belgrave, M. J.
Carlson, M.C.*

Fried, L.P.
Tan, E.J.

Carlson, M.C.*

Carstensen, C,

Chapman, N.J.*

Chippendale, T
Chung, S.

de Souza, E.M.

DeMichelis, C.

93



Ehiman, K.* 2014 Yes Yes Yes Yes Yes

Fujiwara, Y. 2013 Yes Yes No Yes Yes

Gaggioli, A. 2004 No Yes Yes No Yes

Gamliel, T.* 2014 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Gruenewald, T.* 2016 Yes? Yes Yes YesP Yes

Parisi, J.M. 2015

Halpin, S.N. 2017 Yes Yes Yes Yes No No Yes No Yes Yes Yes Yes Yes Yes Yes
Hernandez, C.R. 2008 Yes Yes Yes No Yes

Hsu, S.* 2014 Yes Yes Yes Yes Yes

Johnson, W. 2014 Yes Yes Yes Yes Yes Yes Yes No No Yes Yes Yes Yes Yes Yes
June, A. 2020 No Yes Yes No Yes

Kamei, T. 2011 Yes Yes Yes No No No Yes Yes Yes Yes Yes Yes Yes Yes No
Lee, O. E.-K. 2019 Yes Yes Yes Yes Yes No Yes Yes No Yes Yes Yes Yes No No
Lin, Y.-C. 2017 Yes Yes No No No No Yes Yes No Yes Yes Yes Yes Yes No
Mahoney, N. 2020 Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes
Meshel, D.S. 2004 Yes Yes Yes No Yes

Murayama, Y. 2015 Yes Yes No Yes Yes

Newman, S. 1995 No Yes Yes Yes Yes

Perry, C.K. 2011 Yes Yes Yes No No No Yes No No Yes Yes Yes Yes No No
Pinquart, R. 2000 No Yes Yes No Yes

Posada, M.M. 2006 No Yes Yes Yes Yes

Sakurai, R. 2016 Yes Yes No Yes Yes

Sakurai, R. 2018 Yes Yes No No Yes

Sanders, M.J. 2013 Yes Yes No No Yes

Santini, S. 2018 Yes Yes Yes Yes No

Sng, J. R. H. 2020 No Yes Yes No Yes

Strand, K.A. 2014 No Yes No Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes No
Sun, Q.* 2019 Yes Yes Yes Yes Yes

Tan, E.J.* 2009 Yes Yes Yes Yes Yes

Wilson, N.J.* 2013 Yes Yes Yes Yes Yes

Xu, X. 2016 Yes Yes No Yes Yes

Young, T.L. 2013 No Yes No Yes Yes

NB: Criteria set 4 (‘Quantitative Descriptive’) not relevant for any included studies; *studies that met all the criteria; # randomisation protocol described by Fried et al. (2013); ° further details received by authors.
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Table 2.2

Characteristics and aims of the studies included in the review.

. o
Study Country Sample Participants Age (Years) Gender (%) Design Duration Intensity Aims
Size? Control IE 1 IE 2 M(SD) | Range | Women | Men
Adam, J.E. USA 34 - 34 - 83.3 51-100 79 21 pre-and post- 1 school year 2 or more sessions per To assess the effect of
(1992) uncontrolled month (session duration not | increased contact with
study specified) children on the wellbeing
of nursing home
residents.
Alcock, C.L.et | UK 13 - 13 65-80 77 23 focused 7 months 36 x 90 min sessions To promote social
al. (2011) ethnographic (weekly engagement not inclusion and mental
evaluation specified) wellbeing.
Barbosa, M. PORTUGAL | 12 6 6 80.5 72-90 83 17 pre- and post- | 1 year 1 x 2 hrs per month To assess the effects of
R, etal. (IE) controlled intergenerational
(2020) study with a relationships on the self-
87 qualitative esteem, loneliness,
(Control) component depression, and
hanninece nf
Bamard, D. AUSTRALIA | 8 - 8 88-95 25 75 pre-and post- | 3 months 1 hr per week To enhance a sense of
(2014) qualitative personal well-being and
survey increase understanding
and collaboration
between the two
generations.
Belgrave, M.J. | USA 18 18 69.29 61-79 72 28 pre-and post- | 4 weeks 2 virtual exchanges (one To examine changes in
& Keown, D.J. (5.49) uncontrolled session per week; no real- cross-age comfort,
(2018) study with a time streaming); half day expectations after
qualitative ‘live’ workshop collaboration | experiencing “virtual”
component and a joint performance exchanges, and
(session duration not preconceived notions of
specified) younger persons enrolled
in a distance-based
intergenerational project.
Carlson, M.C., | USA 128 58 70 60-86 83 17 RCT 1 school year 15 hrs per To examine the impacts
et al. (2008); week of the Experience Corps
(3-4 days per week) programme on physical,
Fried et al. social, and cognitive
(2004); functioning/activity.
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Tan, EJ. etal.
(2006)

Carlson, M.C., | USA 17 9 8 67.89 (4.4) | 60+ 100 RCT 6 months 15 hrs per week To assess the effects of
etal. (2009) (3-4 days per week) the Experience Corps
programme on brain
plasticity in age-
vulnerable cognitive
functions among
cognitively at-risk OAs.
Carstensen, USA 23 12 1 72 (5.6) 87 13 non- 2 months 15 mins per day To examine morale
L. etal. (1982) randomised (4 days per week) among
controlled trial older adult tutors.
Chapman, N. USA 107 - 25 82 73 53-92 80 20 pre-and post- 6 months 3-4 hrs per week To investigate a)
J. & Neal, M.B. uncontrolled attitudes and behavioural
(1990) study with a intentions
qualitative toward the other
component generation, and b)
Chippendale, USA 39 16 23 76.83(9.7) | 60+ 90 10 RCT with a 4 weeks 1 x 90 mins per week To investigate the
T. and Boltz, qualitative therapeutic benefits of
M. (2015) component life review writing plus
intergenerational
exchange.
Chung, S. & KOREA 34 34 - 721(55) | 60+ 324 67.6 pre- and post- | 4 months 8 x 2 hrs session (weekly To examine whether the
Kim, J. (2020) uncontrolled engagement not specified) programme increases
study intergenerational
solidarity and positive
perceptions toward the
younger generation.
de Souza, E. BRAZIL 266 17 149 69.5(6.8) | 60+ 60.5 395 RCT 4 months 1 x 2 hrs per week To assess the cognitive
M. & Grundy, components of social
E. (2007) capital and self-rated
health.
DeMichelis, C. | CANADA 10 - 10 72 (7.6) 60-89 pre-and post- 3 weeks 1x 1.5 hrs per week To assess development
etal. (2015) uncontrolled of psychological wisdom.
study with a
qualitative
component
Ehlman, K., et | USA 124 - 124 784 (5.8) | 65+ 75 25 pre-and post- 2-3 weeks 1 x 1 hr per week To assess perceived
al. (2014) uncontrolled levels of generativity.

study
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Fujiwara, Y., et | JAPAN 141 74 67 68.45(5.4) | 60-69 73.27 26.73 | non- 18 months 1 session per 1-2 weeks; To examine the effects of
al. (2009) randomised reading and playing for 30 the REPRINTS
controlled trial mins per class intervention on older
(kindergarten); reading adult volunteers’ physical
picture books for 15 mins health, subjective and
per class (elementary psychological health,
school) social participation,
snrial network sncial
Gaggioli, A., et | ITALY 32 - 32 67.53 (6.0) pre-and post- 3 weeks 3 x 2 hrs per week To investigate effects of
al. (2014) uncontrolled an intergenerational
study reminiscence group on
OAs’ perceived levels of
loneliness, self-esteem,
and quality of life.
Gamliel, T. ISRAEL 29 - 29 66-77 pre-and post- 8 months 1 x 2 hrs per week To explore
and Gabay, N. uncontrolled empowerment in each
(2014) study with a generational group and
qualitative the social relations
component between groups.
Gruenewald, USA 702 350 352 674 (5.9) | 60-89 85 15 RCT 2 years 15 hrs per week To examine the impact of
T, etal. (3-4 days per week) the Experience Corps
(2016) programme on OAs’ self-
perceptions of
Parisi, et al. generativity and daily
(2015) lifestyle activities.
Halpin, S. N., USA 147 - 147 776 64-99 64.4 35.6 pre-and post- 11 months 1 session per month To examine the impact of
etal. (2017) uncontrolled (session duration not mentoring health
study with a specified) professions students on
qualitative OAs’ mental, physical,
component and emotional health.
Hemandez, C. | SPAIN 103 32 36 35 75 (6.0) 65+ 835 16.5 non- 8 months 1 x 60 mins per week To assess impacts on
R. & Gonzalez, randomised stereotyped attitudes
M.Z. (2008) controlled trial towards OAs’ and on
OAs™ wellbeing.
Hsu, S., etal. TAIWAN 118 63 55 70.75(6.9) | 60-92 712 298 non- 8 weeks 1 x 90 mins per week To assess the impact on
(2014) randomised mutual understanding

controlled trial

and inclusion between
generations, and on OAs'
physical and mental
health.
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Johnson, W. USA 20 20 68.88 65-76 68.75 31.25 | pre-and post- 8 weeks (6 1 x 2 hrs per week To explore the effects of
(2015) uncontrolled weeks IG an intervention in which
study with a contact) OAs leamed digital
qualitative communication
component technologies from older
adolescents, and its
effects on OAs' life
quality and satisfaction.
June A. & USA 16 16 85.2(9.4) | 60-100 68.8 31.2 pre-and post- | 1 college 6 x 1 hr sessions (weekly To determine whether
Andreoletti C. uncontrolled semester frequency of older adults would
(2020) study intergenerational experience increased
engagement not specified) feelings of generativity
after participation in a
few meaningful
intergenerational
interactions.
Kamei, T., et JAPAN 22 14 721(7.95) | _ 100 non- 6 months 3 hrs per week (2.5 hrs To examine the
al. (2011) randomised spent with children; 22 progression of
controlled trial sessions total) intergenerational
with a interactions among and
qualitative between OAs and
component children and to evaluate
the OAs’ health-related
quality of life (HRQOL)
and depressive
symptoms.
Lee, O.E-K. & | USA 55 55 73.82 _ 63.6 36.4 pre-and post- | Not specified 6 x 1 hr sessions (weekly To examine the effect of
Kim, D.-H. (12.30) uncontrolled frequency of the Intergenerational
(2019) study with a intergenerational Mentor-Up programme
qualitative engagement not specified). on older adults’
component A total of 276 mentoring experience of social
hours was provided. isolation.
Lin, Y.-C., et TAIWAN 9 9 69.33 65-80 778 222 pre-and post- | 12 weeks 1 x 2 hrs per week To develop and evaluate
al. (2017) (5.27) uncontrolled the effectiveness of an

action
research
project with a
qualitative
component

intergenerational health
promotion programme.
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Mahoney, N., AUSTRALIA | 15 - 15 74 50-81 - 100 pre-and post- | 6 months 1 x 3-5 hrs per week To investigate the
etal. (2020) (Median) uncontrolled experiences of older
study with a male mentors involved in
qualitative an intergenerational
component programme with young
men with intellectual
Meshel, D.S. & | USA 21 - 21 60-75 70.6 294 pre-and post- 6 weeks 1x 1 hr per week To promote positive
McGlynn, R.P. uncontrolled cross-generational
(2004) study aftitudes.
Murayama, Y., | JAPAN 136 82 54 69.1 65-79 83.8 16.2 non- 2 years 1 session per 1-2 weeks; To assess effects of the
etal. (2015) randomised reading and playing for 30 REPRINTS intervention
controlled trial mins per class on OAs' depressive
(kindergarten); reading symptoms and their
picture books for 15 mins sense of coherence.
per class (elementary
school)
Newman, S., USA 26 - 26 60+ 84.62 15.38 | pre-and post- 6 months A minimum of 1 x 3 hrs To examine OAs’
etal. (1995) uncontrolled week everyday memory
study with performance and
further follow- perceptions of their
up memory performance as
a result of a weekly
intergenerational school
programme.
Perry, C.K. & USA 10 - 10 70 (8.0) _ 85.7 14.3 pre-and post- 8 weeks 1 x 1 hr per week To assess the feasibility
Weatherby, K. uncontrolled and efficacy of increasing
(2011) participatory physical activity and
research study social interaction among
with a OAs and youths through
qualitative an intergenerational
component physical activity
programme.
Pinquart, R., et | USA 20 8010 81010 71783) | _ 100 - non- 6 weeks 1x 1.5 hrs per week To investigate
al. (2000) randomised intergenerational
controlled trial attitudes in children and
OAs.
Posada, M.M. USA 20 9 11 84.7 57-98 75 25 non- 9 weeks 10 mins per day (3 days per | To examine effects of
(2006) (14 6 8 (11.06) randomised week) interactions between
cognitively | cognitively | cognitively controlled trial children and nursing
intact) intact) intact) home residents on

depression and positive
behaviours of residents.

99




Sakurai, R., et | JAPAN 349 186 163 671(52) | _ 80.2 19.8 non- 7 years 1 session per 1-2 weeks To investigate the long-
al. (2016) randomised term effects of
controlled trial REPRINTS, focusing on
functional capacity and
physical function.
Sakurai,R., et | JAPAN 118 62 56 68.2 (5.6) _ 824 17.6 non- 6 years 1 session per 1-2 weeks To examine the effects of
al. (2018) randomised REPRINTS intervention
controlled trial on age-related
hippocampal atrophy.
Sanders, M.J., | USA 92 - 92 7442 57-89 75.8 242 pre-and post- 4 weeks 1 x 1 hr per week To determine the impacts
etal. (2013) uncontrolled of a client-centred
study computer programme on
computer skills and
generativity in novice OA
computer users, using a
community-based
participatory research
approach.
Santini, S., et ITALY 16 - 16 83 _ 68.8 312 pre-and post- | 8 months 1 x 2 hrs session per 10 To promote
al. (2018) participatory days (25 sessions of institutionalised OA’s
qualitative intergenerational social inclusion,
study interaction) emotional well-being,
and relational
capabilities.
Sng, JRH. & SINGAPORE | 50 - 50 719 _ 80 20 Pre- and post- | 3 weeks 3 x 30 mins sessions (1 To explore the effects of
Jung, Y. uncontrolled session per week) intergenerational video
(2020) study gameplay intervention on
intergroup anxiety and
improved
intergenerational
attitudes.
Strand, KA., USA 68 - 68 60+ 87 13 pre-and post- 8 weeks 2 x 60 mins per week To examine effects of
etal. (2014) uncontrolled (programme = combining three health
study with a 25 weeks; 8 promotion approaches of
qualitative weeks were intergenerational group
component interactive) design, exergaming, and
theory-based wellness
newsletters on OAs’
physical activity
participation and
subjective health.
Sun, Q, etal. Hong Kong 150 77 73 72.54 - 80.82 (IE); | 19.18 | pre-and post- | 6 weeks (4 2 x 2-hour sessions (no To evaluate the
(2019) (7.18; IE); 79.22 (IE); non- weeks were intergenerational effectiveness of the
(Controls) | 20.78 interactive) interaction); 2 x 7.5-hour IE_ | YOLG programme on
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73.95 (8.7; (Cont | randomised sessions; 2 x 2-hour IE intergenerational
Controls) rols) controlled trial sessions (19 hours of attitudes and
intergenerational perceptions, sense of
interaction) comfort with cross-age
groups, and
intergenerational
interaction.
Tan,EJ., etal. | USA 420 336 84 72.1(4.35) | 65-86 100 non- 3 years 15 hrs per week To assess longer-term
(2009) randomised (3-4 days/week) effects of the Experience
controlled trial Corps programme on
physical activity.
Wilson,N.J.,et | AUSTRALIA | 6 - 6 60-75 100 qualitative 6 weeks 1 session per week (session | To investigate mentors’
al. (2013) study duration not specified) experiences and views
about the youths, the
structure of the program,
and the role of
meaningful occupation.
Xu, X., etal. SINGAPORE | 89 63 26 75 60+ 77 23 non- 1 week 3 x 35-40 mins per week To examine effects of
(2016) randomised exergaming
controlled trial on OAs’ social
Young, T.L. & USA 197 - 197 50-89 78 22 pre-and post- | 5-year Not specified To examine OAs’
Janke, M.C. (48 uncontrolled initiative, but perceived benefits and
(2013) completed study data collected concemsina
pre-and over ~1.5 years community-based
post- intergenerational
tests) programme.

a. Baseline sample of older adults only. Reported sample is the number of participants who passed the initial screening and were included in the study. IE =

Intergenerational Engagement.
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Table 2.3

Available evidence related to older adults’ (OAs’) social, physical health, and/or cognitive outcomes, organised by study type.

Outcomes

(2008)

Fried. L.P., etal.
(2004)

Tan, E.J. etal.
(2006)

1. Number of adults:

a) One could turn to

b) Who would check on
you if sick

¢) One could depend on
d) Seen in a typical week
2. Could have used more
emotional support from
other in the past year

1. More active at follow-up
2. Number of blocks
walked/week

3. Proportion walking no
blocks/week

4. Flights of stairs
climbed/week

5. Proportion climbing no
stairs/week

6. Activity in
kilocalories/week

7. Number of hours lying
down or sitting while awake
8. Intermediate outcomes
a) Strength

- very good/excellent (%
reporting)

- feel stronger at follow-up
(% reporting)

b) Fallen in the past 12
months (% reporting)

¢) Cane use (% reporting
less often)

d) Walking speed (m/s)

9. Physical activity/week
(mins)

10. Physical activity/week
(kcals)

11. Walking for
exercise/week (kcals)

12. Household chores/week
(kcals)

(Trail-Making Test Part
A; TMT-A; Reitan, 1958)

Executive function
(TMT-B)

Verbal memory (word
list memory; immediate
and delayed)

Visuo-spatial EF and
memory (Rey-Osterrieth
Complex Figure Test;
Lezak, 1995; copy and
delayed recall)

Cognitive Activity:

1. Summed outside of
programme activities:

a) high-intensity activities
(e.g., crossword puzzles)
b) moderate-intensity
activities (e.g., cooking)
c) low-intensity activities
(e.g., TV viewing)

d) books read/month

e) hours of television/day

T
Study Social | Health | Cognitive Findings
Quantitative

Randomised controlled trial

Carlson, M.C., etal. | Social Activity: Physical Activity: Psycho-motor speed Social outcomes:

A significant main effect of intervention group was found on change in the number of people that participants felt they could
turn to for help (intervention = 5.3 at baseline to 6.2 at follow-up; control 5.8 to 4.3; p = .03);

No significant effect was found on the remaining social outcomes (all p > .20).

Health outcomes:

A significant main effect of intervention group was found on:

(1) self-reported increased physical activity (63% of participants in the intervention group vs 43% in the control group; p =
.04);

(2) change in self-reported strength very good or excellent (an increase from 48 to 65% in the intervention group vs a
decline from 52 to 36% in the control group; p <.03);

(3) % participants reporting feeling stronger (intervention = 44% vs control = 18%; p < .02);

(4) walking speed (a decrease from 0.95 to 0.92 in the intervention group vs a decrease from 1.06 to 0.86 in controls; p =
.001);

(5) change in household chores per week (intervention = 120 to 240 vs control = 100 to 110 kcals; p = .02, unadjusted; p =
.07, when adjusted for age, gender, race, education, and health status);

(6) self-reported increased physical activity (intervention = 53% vs control = 23%; p <.01).

No significant overall intervention effects for changes in (1) physical activity in mins; (2) physical activity in kcals; (3)
walking in kcals; (4) exercise; (5) leisure activity; (6) percentage who are active; (7) walking (blocks/wk); or (8) stairs
climbed (all p > .17).

Participants were also stratified by baseline physical activity, with ‘active’ defined as reporting at least 10 episodes in the
last 2 weeks of moderate activity of at least 30 mins duration, and ‘low activity’ defined as those with less activity than this.
In the low activity group, significant intervention effects were found for:

(1) change in physical activity (kcals/wk: intervention = 420 to 880 vs control = 490 to 500; p = .01; and mins/wk:
intervention = 120 to 210 vs control = 120 to 130; p = .02);

(2) change in household chores per week (kcals: intervention = 70 to 240 vs control = 90 to 110; p < .01);

(3) self-reported increased physical activity (intervention = 49% vs control = 18%; p < .01, unadjusted; p = .05, adjusted).

No significant effects were found on the remaining variables for ‘low activity’ group (all p >.72).

102




13. Exercise/week (kcals)
14. Leisure activity/week
(kcals)

15. Percentage who are
active

16. Self-reported increased
physical activity at follow-up
relative to baseline
(percentage of participants
reporting an increase)

In the ‘active’ group, a significant intervention effect was observed for percentage who are active (intervention = 100 to 65%
vs control = 100 to 20%; p = .02, unadjusted; p = .17, adjusted). No significant effects observed for any of the remaining
variables for the ‘active’ group (all p > .16).

No significant intervention effect was found on the remaining physical outcomes (all p > .13).

Cognitive outcomes:

When the whole sample was analysed, no significant effects of intervention group were found on: (1) TMT-A; (2) TMT-B;
(3) immediate word recall; (4) delayed word recall; (5) Rey-Osterrieth copy; or (6) Rey-Osterrieth delayed recall (all p >
.05).

When participants were stratified by presence or absence of baseline EF impairment (presence defined as TMT-B
performance in the poorest tertile, > 203 s) a significant effect of intervention group was found on:

(1) TMT-B (a ‘clinically significant improvement’ from 298 to 173 s in the EF-impaired intervention subgroup vs a decline
from 260 to 237s in the EF-impaired controls; p <.05);

(2) immediate word recall (an increase from 19.3 to 20.9 in the EF-impaired intervention subgroup vs a decrease from 21.6
to 19.6 in the corresponding controls; p < .05);

(3) delayed word recall (an increase from 5.0 to 7.0 in the EF-impaired intervention subgroup vs a decline from 6.4 to 5.6 in
the corresponding controls; p < .05);

No significant effects on: (1) TMT-A; (2) Rey-Osterrieth-copy; or (3) Rey-Osterrieth-recall (all p > .05).
A significant main effect of intervention group was found on change in time viewing television (intervention group’s score

changed from 4.6 to 4.4 vs 4.5 to 5.3 in controls; p = .02).
No significant main effects found on other outside-of-programme cognitive activities (all p > .43).

Carlson, M.C., et al.
(2009)

Executive function
(selective attention and
inhibition using the
Flanker Task)

A significant group x time interaction effect on:

- RT-based interference scores (p < .04). Reduced interference from baseline to follow-up was observed for the
intervention group compared to matched controls. Cue size (large/small) did not interact with this (p < .20 for the 3-way
interaction).

A significant time x group x congruency effect was found on:
-accuracy (p <.03). Greater improvements from baseline to follow-up in the intervention group for ‘incongruent’ trials (i.e.,
containing interference; p <.05). Again, this was independent of cue size (p < .16 for the 4-way interaction).
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Chippendale, T. &
Boltz, M. (2015)

Cross-age perceptions
and generativity
(qualitative component;
written description of IE)

Sense of purpose and
meaning in life (the
Meaning in Life
Questionnaire- Presence;
Steger et al., 2006)
Mental wellbeing
(qualitative component;
written description of IE)

A significant main effect of intervention group was found on change in sense of purpose and meaning in life score (control
=-3.5; intervention = 1.04; p <.01; Cohen’s d = 1.24);

Qualitative data revealed that intergenerational engagement (IE) was a positive experience in terms of: (1) enhancing
positive views of younger generation; (2) allowing participants to share experiences and learn from each other; (3)
promoting wellbeing (e.g. cognitive stimulation, positive mood); and (4) providing a supportive environment of value (e.g.,
safe social space).

de Souza, E. M. &
Grundy, E. (2007)

Social functioning
(questionnaires derived
from the American General
Social Survey; Kawachi,
1999; and the health survey
for England; Bajekal and
Purdon, 2001):

a) People can be trusted
b) Neighbours are helpful
c) People are honest

d) People take advantage
e) People are helpful

f) People are selfish

g) Family relationship
improvement

h) Quality of family
relationship

i) Trust in family

Self-rated health status
(derived from the Brazilian
Old Age Scale; Veras,
1992)

Using Intention to Treat (ITT) analyses on follow-up data from control and intervention participants, significant positive
effects of intervention group were found on self-reports of:

(1) neighbours’ helpfulness (p = .007);

(2) the honesty of most people in general (p = .008);

(3) quality of family relationships (p =.014; however, not significant using ‘as per protocol’ analyses, p =.09).

No significant intervention effect was found on participants’ self-reports of: (1) improvement in their family relationships (p =
.27); (2) the trustworthiness of most people in general (p = .82); (3) trust in family (p = .85); (4) people’s selfishness (p-
value not specified); (5) people take advantage’ (p = .27); (6) people’s helpfulness (p-value not specified); or (7) health
status (p = .55)

Gruenewald, T., et
al. (2016)

Parisi, J.M., et al.
(2015)

Generativity (a self-
developed measure):

a) generative desire (e.g. ‘I
want to give back to my
community’)

b) generative achievement
(e.g. ‘I feel like | am giving
back’).

Social activity (Lifestyle
Activity Questionnaire,
LAQ; Carlson et al., 2012)

Physical and passive
activities (Lifestyle Activity
Questionnaire; Carlson et
al., 2012)

Intellectual and
creative activities
(Lifestyle Activity
Questionnaire; Carlson
etal, 2012)

A significant effect of intervention group was found on:

(1) generative desire at the 4-month (p < .05; Cohen’s d = .18), 12-month (p < .05; d = .17), and 24-month (p <.001; d =
.26) follow-up;

(2) perceptions of generative achievement at the 4-month (p <.001; d = .29), 12-month (p < .05; d = .19), and 24-month (p
<.05; d = .16) follow-up;

(3) overall activity level at the 12-month follow-up (p < .05; but not at 24 months);

(4) intellectual activity at the 12-month follow-up (p < .05) and at 24 months [p < .05; but only on Complier Average Causal
Effect (CACE) Modelling, which takes adherence into account, and not ITT analysis which is more conservative];

(5) social activity at 12-month follow-up (p < .05; but only on the CACE model, and not at 24 months);

(6) physical activity at the 12-month follow-up (p < .05; but not at 24 months);

(7) passive activity at the 24-month follow-up only (p < .05; and only on the CACE Model).

No intervention effect on creative activity (p > .05).
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Effect size estimates as a function of intervention exposure also suggested a intensity-response relationship regarding
generativity.

Non-randomised controlled trial

Barbosa, M.R., et al.
(2020)

Qualitative findings (focus
groups):

1) community involvement;
2) intergenerational
sharing.

Self-esteem (Rosenberg
Self-esteem Scale;
Rosenberg, 1965);

Happiness (Subjective
Happiness Scale;
Lyubomirsky and Lepper,
1999);

Depression (Geriatric
Depression Scale;
Yesavage et al., 1983);

Loneliness (The UCLA
Loneliness Scale; Russell
etal., 1988);

Qualitative findings (focus
groups):

1) Wellbeing and positive
emotions;

2) Purpose/meaning for
older adults

A significant effect of group was found on change in depression (p =.014; r=-0.714).

No significant group effects were found on the remaining health outcomes. However, large and medium effect sizes were
reported for loneliness and happiness, respectively (r=-0.51; r=-0.41).

Note, results were derived from non-parametric tests only.

The authors state that the qualitative data showed that IE provided an opportunity for intergenerational sharing and
community involvement, and positively impacted wellbeing and purpose/meaning in life. However, these categories are not
sufficiently supported by the data as the focus group excerpts from the older adults themselves are very limited and rarely
reflect the highlighted categories.

Carstensen, L., et
al. (1982)

Life satisfaction
(Lohmann’s Life
Satisfaction Scale;
Lohman, 1980)

Purpose in life (Purpose in
Life Test; Frankl, 1960)

No significant interaction effects between intervention group and time were found on either measure (p-values not
specified).

Additional data from programme evaluation forms suggested some benefits of the intervention (i.e., 80% of participants
reported personally benefitting from participation; 70% reported feeling happier; and 70% reported feeling more in touch
with the community).
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Fujiwara, Y., et al.
(2009)

Social function

1) Receiving social support
(Noguchi's Index of Social
Support; Noguchi, 1991):
a) from family members
living together

b) from family members
living apart

c) from friends or
neighbours.

2) Providing social support
(Noguchi's Index of Social
Support; Noguchi, 1991):
a) to family members living
together

b) to family members living
apart

c) to friends or neighbours.

3) Social activity (a social
activity checklist; Takahashi
etal., 2000):

a) social or volunteer
activity

b) individual activities

c) lifelong study

d) occupation (engaged in).

3) Social network(Noguchi’s
Index of Social Support;
Noguchi, 1991):
Frequency of
communication with

a) friends or neighbours
b) grandchildren

c) neighbourhood children
d) distant children (outside
of own neighbourhood)
Number of persons

a) friends or neighbours
b) distant friends

Self-rated health
Physical function:
Hand grip strength (kg)
Usual walking speed
(m/min)

Using General Linear Modelling (adjusted for gender, age, and school years), a significant intervention group x time
(baseline, 9-month follow-up) interaction effect was found on:

(1) providing support to friends or neighbours (p = .046; intervention group score was 11.2 at baseline and 13.1 at follow-
up; controls = 12.7 at both baseline and follow-up);

(2) receiving support from friends and neighbours (p = .038; intervention group score = 9.9 at baseline, 8.8 at follow-up;
control group = 10.5 at baseline, 11 at follow-up);

(3) social networking with grandchildren (p = .007; intervention group score = 2.1 at baseline, 2.4 at follow-up; the control
group = 2.7 at baseline, 2.4 at follow-up);

(4) number of distant friends (p = .044; intervention group = 3.1 at baseline, 3.5 at follow-up; control group = 3.3 at
baseline, 3.2 at follow-up);

(5) frequency of contact with children outside their own neighbourhoods (through volunteer activity; p <.001; intervention
group = 1.6 at baseline, 3.3 at follow-up; control group = 1.6 at baseline, 1.4 at follow-up);

(6) occupation (p < .001; intervention group = 0.3 at baseline, 0.2 at follow-up; control group = 0.3 at baseline, 0.3 at follow-
up).

Note, however, no follow-up tests of the significance of any change within groups were reported.

No significant time x group interaction effect was found on the remaining social outcomes (all p = n.s.).

Using General Linear Modelling (adjusted as above), a significant group x time interaction effect was found on:

(1) self-rated health (p = .012; intervention group score = 1.9 at baseline, 2.1 at follow-up; control group = 2.1 at baseline,
2.0 at follow-up);

(2) hand grip strength (p = .005; intervention group score = 25.7 at baseline, 25.4 at follow-up; control group = 26.6 at
baseline, 25.1 at follow-up).

Again, no follow-up tests of the significance of any change within groups were reported.

No significant time x group interaction effect was found on usual walking speed (p = n.s).
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Hernandez, C.R. &

Stereotyped perception of

Depression (Geriatric

No inferential analyses were conducted on the social measures.

Gonzalez, M.Z. themselves (negative old Depression Scale;
(2008) age stereotypes Yesavage, 1983) A significant group x time interaction effect was found on depression (p <.0001). There was a significant reduction of
questionnaire; Montorio and depressive symptoms in the intervention group (baseline = 15.15; follow-up = 11.62; p <.001), whereas an increase was
Izal, 1991) observed in the control group (baseline = 12.12; follow-up = 14.94; p < .001).
Hsu, S., etal. Perceived health status A significant main effect of intervention group was found for the follow-up data on:
(2014) Emotional wellbeing (1) perceived health status (p < .001; control = 2.41; intervention = 3.13);
(Delighted-Terrible Faces (2) happiness (p < .001; control = 14.30; intervention = 17.76);
Scale; Andrew and Withey, (3) emotional well-being (p < .001; control = 5.14; intervention = 5.98).
1976)
No significant group differences in the follow-up data for: (1) physical health component (p = .07); or (2) mental health
Physical and mental component (p = .05).
functions (short-form
health survey (SF-12) with At baseline, a significant group difference only for perceived health status (p = .042; control = 2.48; intervention = 2.82; all
physical and mental otherp >.12).
components; Ware et al.,
1996) A significant main effect of time within the experimental group was found for:
(1) emotional well-being (p < .001);
Happiness (Chinese (2) happiness (p = .007).
Happiness Index-Short
Form; Lu, 1998) No significant main effects of time were found within the intervention group on: (1) mental health component (p = .78); and
(2) physical health status (p = .065).
There were no significant effects of time within the control group (all p >.09).
Note, none of the analyses tested for interaction effects.
Kamei, T., et al. Qualitative findings Health-related quality of Main effect of time was found in the OAs participating in the intervention on:
(2011) (interviews and life (HRQOL; 8-item short (1) the mental health component of the HRQOL; p = .03, but not the other subscales (all p > .10). A significant improvement

observational field notes):
a) Knowledge exchange
b) Social interaction

form; Fukuhara &
Suzukamo, 2004):

a) general health

b) physical functioning
c) role physical
d) bodily pain

e) vitality

f) social function
g) mental health

Depression (Geriatric
Depression Scale-15;
Niino, 1991)

on mental health was found between baseline and after 6 months of involvement (p < .05; baseline = 48.3; 6-month follow-
up =53.3).

(2) depression scores, but only in a subgroup of participants who scored = 5 at baseline, the cut-off score for depression (p
= .045; no significant effect in those scoring < 4, p = .46). In those initially depressed, there was a significant decrease in
depression at 3 months (baseline = 8.2; 3-month follow-up = 4.8).

Note, none of the analyses tested for interaction effects.

Qualitative data revealed that IE provided an opportunity to reminisce, to teach each other, and encouraged expansion of
social interactions outside the programme.

Murayama, Y., et al.
(2015)

Sense of coherence (the
Japanese version of SOC-

A significant group x time interaction effect was found on:
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13; Togari and Yamazaki,
2005):

a) comprehensibility

b) manageability

c) meaningfulness

Depression (Geriatric
Depression Scale-Short
Version-Japanese; Niino et
al., 1991)

(1) sense of meaningfulness (p = .017). This increased in the intervention group from baseline (21.81) relative to all other
follow-ups (3-months = 23.08; 1-yr = 23.62; 2-yrs = 23.69; p < .05), but there were no changes in the control group (p-
values not reported).

No significant interaction effects were found on the remaining outcomes (p-values not specified).

There was a significant mediated effect of the intervention on depressive mood (p = .023), via sense of meaningfulness.

Pinquart, R., et al.

(2000)

Cross-age attitudes
Self-concept

(using a semantic
differential scale; Caspi,
1984)

A significant group x time (pretest vs posttest vs follow-up) interaction effect was found on:

(1) cross-age attitudes towards the children participating in the intervention (p < .01). Ratings of the children tended to
increase in the intervention group from baseline to post-intervention testing (baseline = 3.69, post-testing = 3.99), whereas
ratings from the control group tended to decrease (baseline =4.11, posttest = 3.61). However, the p-value for this
interaction involving only pretest vs posttest scores was not significant (p < .06). The interaction was also not significant
when considering baseline vs the 7-week follow-up after the intervention completed (p < .23; follow-up score for
intervention group = 3.75; control = 3.72).

No significant group x time interaction was found for cross-age attitudes towards children in general or in OAs’ self-concept
(all p > .44).

Posada, M.M.
(2006)

Depression (Geriatric
Depression Scale for
‘cognitive intact’
participants; Sheikh &
Yesavage, 1986)

Using t-tests, no significant main effect of intervention group was found at time 3 (final follow-up) on
depression scores for ‘cognitively intact’ (MMSE > 23) participants (p > .05; control = 2.83; intervention = 4.13; Cohens’ d =
.56).

An ANOVA was also carried out, including the intervention group and time (baseline vs time 3) variables, but the main
effect of intervention and the interaction effect were not reported.

Sakurai, R., et al.
(2016)

Social functional capacity
(Tokyo Metropolitan
Institute of

Gerontology Index of
Competence; TMIG-IC;
Koyano et al., 1991).

Physical function:

a) grip strength (kg)

b) comfortable gait speed
(m/min)

¢) maximum gait speed
(m/min)

Intellectual functional
capacity (TMIG-IC).

A significant time (baseline vs 7-yr follow-up) x group interaction effect was found on:

(1) grip strength (p = .035); both groups declined at follow-up (all p < .001; control baseline = 26.2, control follow-up = 23.0;
intervention baseline = 24.7, intervention follow-up = 22.9).

(2) functional reach (p = .048); this decreased in the control group (p < .001; baseline = 38.5, follow-up = 34.7) and not in
the intervention group (p-value reported as n.s.; baseline = 38.9, follow-up = 37.4). Functional reach was also higher in the
intervention vs control group at follow-up (p = .007).

Frequency of social d) one-leg standing test
interaction (sec) No significant time x group interaction effect was found on: (1) depression; (2) self-esteem; (3) comfortable gait speed; (4)
a) with friends (high/low) e) functional reach (cm) maximum gait speed; (5) one-leg standing test (all p > .21).
b) with children in the f) Instrumental activities of
neighbourhood (high/low) daily living (IADL; TMIG-IC) Odds-ratios (OR)
g) frequency of going Logistic regression analyses (adjusted for sex, baseline age, education level, GDS scores, grip strength, and maximum
outdoors (high/low) walking speed), showed that the control group had higher odds for intellectual impairment [OR = 10.6; 95% confidence
h) subjective health interval (Cl) = 1.64-68.6; p = .013], and for having fewer interactions with neighbourhood children (OR = 3.79; 95% Cl =
(good/poor) 1.60-9.00; p = .003). The intervention group had higher odds for going outdoors less frequently (OR = 0.36; 95% CI = 0.13-
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Psychological variables:
a) depression (Geriatric
Depression Scale, GDS;
Yesavage, 1988)

b) self-esteem (Rosenberg
Self-Esteem Scale; Mimura
and Griffiths, 2007)

0.98; p = .045). There were no significant effects for: (1) social function; (2) frequency of interacting with friends; and (3)
subjective health (all p > .25).

Note, IADL was not assessed due to no impairments existing at follow-up.

Sakurai, R., et al.
(2018)

Physical function:
a) grip strength (kg)
b) usual gait velocity (m/s)

Global cognitive
functioning (MMSE;
Mori et al., 1985)

Immediate and delayed
memory (Rivermead
Behavioral

Memory Test; RBMT;
Matsuda et al., 2002)

Psycho-
motor/processing
speed

a) TMT-A (Reitan, 1958)
b) digital symbol
(Wechsler Adult
Intelligence Scale-R;
WAIS-R; Wechsler,
1981)

Executive functioning
(TMT-B)

Verbal comprehension
(WAIS-R Information
subtest)

Perceptual
organisation (WAIS-R
Picture Completion
subtest)

Verbal fluency:
a) phonemic
b) semantic

No significant group x time (baseline vs 6-yr follow-up) interaction effects were found on any of the variables (all p > .063).
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Sun, Q., etal. Intergenerational Significant group x time interaction effects were found for:
(2019) attitudes (The Age Group (1) intergenerational attitudes (p < .001; control pretest = 123.03, posttest = 124.26; intervention pretest = 120.88, posttest
Evaluation and Description = 168.49);
Scale; Knox et al., 1995) (2) sense of comfort with cross-age groups (p < .01; control pretest = 4.99, posttest = 4.92; intervention pretest = 5.00,
posttest = 5.73).
Sense of comfort with
cross-age groups Significant increases were reported for intergenerational interaction behaviours, comparing sessions 2 vs 5:
(COMFORT; single (1) visual attention to (p < .05; d = .29; pretest = .57, posttest =.70);
question measure) (2) initiating conversation with (p < .01; d = .46; pretest = .24, posttest = .40);
(3) touching the young participants (p < .05; d = .30; pretest = .00, posttest = .03).
Interpersonal behaviour
(behavioural observation No change was observed for smiling, encouragement, or assistance (all p > .05).
tool; Belgrave, 2011)
Tan,E.J, etal. Physical activity/week Using t-tests, at the 3-year follow-up, a significant main effect of intervention group reported only for walking (p = .05;
(2009) (mins, kcals) control = 240, intervention = 371), and not for any of the remaining variables (all p > .25).
Walking/week (kcals) An unadjusted regression model revealed a significant increase in overall physical activity (kcals/wk) over 3 years for the

Household chores/week
(kcals)

Leisure activity/week
(kcals)

Exercise/week (kcals)

intervention group (575 kcals/wk at 36 months) vs controls (422; p < .01; p = .04 when adjusting for characteristics such as
age and frailty).

For subgroup activity analyses (i.e., walking, etc.) there were no significant effects in either unadjusted or adjusted models
(all p>.06).

Xu, X, etal. (2016)

Sociability (Reynolds and
Beatty, 1999)

Social anxiousness (The
Interaction Anxiousness
Scale; Leary, 1983)

Loneliness (UCLA
Loneliness
Scale; Russell, 1996)

A significant time (pre- vs post-intervention) x group (play exergaming alone vs play with OAs vs play with youths)
interaction effect was found on social anxiousness (p = .015). A decrease was found only in OAs who played with the
youths (p = .014; baseline = 1.97, posttest = 1.66) and not for the other groups (all p > .11).

No significant interactions were found on the remaining variables (all p > .12).

Pre- and post-intervention studies

Adam, J.E. (1992)

Self-concept (semantic
differential scale; Osgood et
al., 1957)

Life satisfaction (Life
Satisfaction Scale Index Z;
Wood et al., 1969)

Depression (Beck
Depression Inventory;
Beck, 1967)

No significant differences from pre- to post-intervention were found (all p > .42).
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Belgrave, M.J. &
Keown, D.J. (2018)

Cross-age comfort (a
researcher-developed tool;
single item measure)

Cross-age attitudes
(reflective journal)

a) preconceived notions
and expectations

A significant increase was found in cross-age comfort (p < .05; r = 0.46; pretest = 5.5, posttest = 6)

Regarding cross-age attitudes, qualitative findings indicated that the programme enhanced OAs’ positive views of
children’s attributes, skills, and knowledge.

Chapman, N.J. &
Neal, M.B. (1990)

Cross-age attitudes
(adapted from other studies
semantic differential scale)

Social distance (adapted
from other studies social
distance scale)

Self-esteem (Rosenberg
Self-Esteem Scale;
Rosenberg, 1965)

No significant change from pre- to posttest on cross-age attitudes, social distance, self-esteem (p-values not specified).

Chung, S. & Kim, J.

(2020)

Intergenerational
solidarity (Choi, 2014,
revised from European
Commission, 2009)

Cross-age perceptions
(revised from Hong et al.,
2014)

No significant differences between pre- and posttest on any of the 14 items in the intergenerational solidarity scale (all p >
.05).

No significant differences were found in OAs’ perceptions of young adults across the 8 scale items, as well as regarding the
combined positive, negative, and overall perceptions (all p > .05)

DeMichelis, C., et
al. (2015)

Wisdom (Self-Assessed
Wisdom Scale; Webster,
2003)

Life Satisfaction
(Temporal Satisfaction with
Life Scale; Pavot et al.,
1998)

Significant decreases were found in OAs’ estimation of their own critical life experiences (p =.019) and humour (p = .031;
note, scores not reported).

A significant increase was found in their past-life satisfaction (p = .027)

Note, remaining sub-scales/non-significant findings were not specified.

Ehlman, K., et al.
(2014)

Perceived generativity
(Loyola Generativity Scale;
McAdams and de St. Aubin,
1992)

A significant increase was found on the generativity scale (p = .034; pretest = 40.23, posttest = 41.24).

Note, there were no significant effects when considering either the past contributions or current generativity subscales (all p
>.07).

Gaggioli, A., et al.
(2014)

Self-esteem (an ltalian
version of the Rosenberg
Self-Esteem

Scale; Prezza et al., 1997)

Significant decreases were found on:
(1) general loneliness (p < .05; pretest = 1.88, posttest = 1.68);
(2) emotional loneliness (p < .05; pretest = 1.76, posttest = 1.60).

A significant increase was also found in the past, present and future activities subscale of quality of life (p = .05; pretest =
14.75, posttest = 15.40).
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Quality of life (World
Health Organization Quality
of Life Scale for Older
People; WHOQOL-Group,
1995):

a) sensory abilities

b) autonomy

c) past, present and future
activities (satisfaction with
achievements/things to look
forward to)

d) social participation

e) death and dying
(concerns, fears etc.)

f) intimacy

Loneliness (ltalian
Loneliness Scale;
Zammuner, 2008):

a) emotional loneliness
b) social loneliness

c) general loneliness

No significant effects were found on the remaining measures (p-values not specified).

Gamliel, T. &
Gabay, N. (2014)

Attitudes towards
children (self-developed
scale):

a) social distance subscale
(closeness to children)

Knowledge exchange
(self-report):

a) own learning skills

b) own knowledge
contribution

c) children’s teaching skills
d) children’s knowledge
contribution

Empowerment (self-
report):

a) self-confidence

b) communal involvement
c) self-efficacy (New
General Self Efficacy
questionnaire; Chen et al.,
2001)

Significant increases found in OAs’:

(1) closeness to children (p < .001, 2= .77; pretest = 1.80, posttest = 3.50);

(2) assessment of children’s teaching skills (p < .05, r2 = .08; pretest = 3.92, posttest = 4.62);

(3) assessment of children’s knowledge contribution (p < .001, 2= .26; pretest = 3.80, posttest = 4.43);
(4) self-confidence (p < .001, 2= .22; pretest = 3.47, posttest = 4.08);

(5) communal involvement (p < .001, r2= .26; pretest = 2.30, posttest = 3.04);

(6) self-efficacy (p < .01, 2= .18; pretest = 3.76, posttest = 4.21).

No significant effects were found on the remaining measures (p-values not specified).
Qualitative results supported quantitative findings by indicating that the programme brought children and OAs closer

together and increased their confidence and competence. It helped them to cultivate constructive feelings of being valued,
accepted, and respected.
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Halpin, S.N., et al.
(2017)

Ageism (modified Ageism
Survey; Palmore, 2001)

Ageism (modified Age-
Based Rejection Sensitivity
Questionnaire; Kang and
Chasteen, 2009):

a) concern/anxiety

b) expectations

Self-rated health status:
a) general health

b) physical function

c) physical role function
d) emotional role function
e) social role function

f) bodily pain

g) vitality

h) mental health

Significant decreases were found over the 9-month programme in:

(1) concern/anxiety over ageism (p = .005; pretest = 22.12, posttest = 19.47);
(2) physical role functioning (p = .033; pretest = 76.24, posttest = 68.07);

(3) social role functioning (p = .004; pretest = 91.58, posttest = 85.64);

(4) mental health functioning (p = .011; pretest = 85.07, posttest = 82.09);

Note, these reflect a positive change relative to ageism but declines for the functional measures (the programme duration
was 9 months).

No significant effects were found on the remaining variables (all p > .13).
Thematic analysis of OAs’ experiences of the programme highlighted one theme relevant to the current review:

‘meaningfulness’ (i.e., purposeful contact with young people which makes a helpful, enriching contribution, including
breaking down stereotypes).

Johnson, W. (2015)

Perceptions offbeliefs
about ageing (open-ended
questionnaire and focus
groups)

Depression (Geriatric
Depression Scale; Sheikh
and Yesavage, 1986)

Life satisfaction (Life
Satisfaction Index for the
Third Age; Barrett and
Murk, 2009)

Quality of life (CASP-19;
Hyde et al., 2003)

No significant effects were found for any of the health variables (p-values not specified).

Qualitative analyses (pre- and post-intervention open-ended questions) showed a decrease in negative reactions regarding
growing older and in perceived disadvantages of older age.

June, A. & Generativity (The Loyola A significant increase was found on the generativity scale (p = .014; d = .72; pretest = 36.88, posttest = 44.06).
Andreoletti, C. Generativity Scale;
(2020) McAdams and de St. Aubin,
1992)
Lee, 0. E-K. &Kim, | Social isolation (a Intergenerational A significant decrease was found on the loneliness subscale (p < .001; pretest = 6.52, posttest = 4.26; d = 1.45) and on the
D.-H. (2019) perceived social isolation learning overall social isolation measure (p < .001; pretest = 20.04, posttest = 17.04; d = 0.74), however perceived lack of social

measure, Cornwell and
Waite, 2009):

a) perceived lack of social
support

b) loneliness

Communication
Independent living
(qualitative component;
interviews)

Leisure activities
(qualitative component;
interviews)

support did not significantly change (p = .21).

Qualitative analysis showed that participating in the programme could promote intergenerational knowledge and skills
exchange. Mutual leaming served as a vehicle to connect generations, decrease the feeling of loneliness, and encouraged
lifelong learning. The most commonly reported perceived positive change was using new knowledge to connect with family
and to build a contact network. Learned skills also enhanced OAs’ independence in daily activities and allowed them to
explore online leisure activities.
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Lin, Y.-C., etal.
(2017)

Attitudes towards ageing
(self-developed scale)

Spiritual health (self-
developed scale)

No significant effect for attitudes towards ageing (p = .55).

A significant improvement was found in spiritual health (p = .049; pretest = 66.33, posttest = 68.89).

Mahoney, N., et al. Generativity (The Loyola Quality of life (SF-36 No significant effects were found on the generativity scale (p = .23), physical health summary scale (p = .86), and mental
(2020) Generativity Scale; Version 2; Ware and health summary scale (p = .15).
McAdams and de St. Aubin, | Sherboume, 1992):
1992) No significant effects for the vitality, social function, or role emotional subscales (all p > .058).
(1) Physical health
Establishing summary: For the mental health sub-scale, the scores were significantly higher at posttest (Mdn = 23) when compared with pretest
relationships (qualitative a) physical function (Mdn =22; p=0.012, r=0.47).
component; interviews) b) role function
c) bodily pain Qualitative evidence revealed that intergenerational mentoring could provide older men with an opportunity to exercise their
d) general health generative desire to guide and help young generations and gain fulfilment for this desire. OA mentors reported that they
were able to establish connection with their mentees via hands-on activities. Furthermore, IE led to mutual learning,
(2) Mental health summary: developing communication skills, and learning new approaches and strategies to support young people with intellectual
a) Vitality disability.
b) Social functioning
c) Role emotional
d) Mental health
Meshel, D.S. & Cross-age attitudes (self- | Life satisfaction Significantly more positive attitudes towards younger people (p < .01; pretest = 5.32, posttest = 6.00).
McGlynn, R.P. developed semantic (Satisfaction with Life
(2004) differential scale) Scale; Diener et al., 1985) A significant improvement in life satisfaction (p < .05; pretest = 27.82, posttest = 29.00).

Newman, S., et al.
(1995)

Depression (Geriatric
Depression Scale;
Yesavage, 1983)

Objective memory
performance
(Rivermead Behavioral
Memory Test; Wilson et
al., 1985)

Self-reported memory
function (Memory
Functioning
Questionnaire; Gilewski
and Zielinski, 1986):

a) retroactive memory

b) mnemonic memory
c) frequency of forgetting
d) seriousness of
forgetting

No inferential statistical analyses were carried out, and results took the form of outcome scores and percentage change
only. Although the authors additionally stratified by age group and education, we note the percentage change scores for the
whole sample (N = 26) only.

(1) A +5.08% change in depression was reported at 6-months posttest (pretest = 5.71, posttest = 6.00) and a change of -
16.64% at the 8-month follow-up (4.76). Lower scores indicate lower levels of depression.

(2) Objective memory performance changed by -.40% at posttest (pretest = 20.23, posttest = 21.15) and by +6.97% at
follow-up (21.64).

(3) Retroactive memory changed by -.23% at posttest (pretest = 17.73, posttest = 17.69) and -2.65% at follow-up (17.26).
4) Mnemonic memory changed by -.81% at posttest (pretest = 23.54, posttest = 23.35) and -4.89% at follow-up (22.39).
5) Frequency of forgetting changed by -2.50% at posttest (pretest = 164.50, posttest = 160.38) and +.41 % at follow-up
165.17).

6) Seriousness of forgetting changed by +2.19% at posttest (pretest = 79.00, posttest = 80.73) and +6.33% at follow-up
84.00). In all cases higher memory-related scores indicate higher functioning.

(
(
(
(
(

Perry, C. K. &
Weatherby, K.
(2011)

Physical activity (mins in
previous 7 days; 7-Day
Physical Activity Recall;
Blair et al., 1985)

No significant effect on physical activity level (p = .06; scores not reported).

Further qualitative data revealed that |E was a positive experience by: 1) being challenging mentally; 2) enhancing physical
strength; 3) allowing learning of new skills; 4) encouraging physical activity; and 5) stimulating IE.
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Sanders, M.J., etal.

(2013)

Generativity (Loyola
Generativity Scale;
McAdams and de St. Aubin,
1992):

a) passing knowledge to
others

b) feeling productive

¢) having important skills to
teach

d) being creative

e) like to teach

f) being a source of advice

Significant increases observed in OAs’ feeling that they:
(1) are productive (p < .016; pretest = 2.61, posttest = 3.10).
(2) have important skills to teach others (p < .002; pretest = 2.09, posttest = 2.70)

No significant effects were found on the remaining measures (all p > .08).

Sng, J.R.H. & Jung,
Y. (2020)

Outgroup (cross-age)
attitudes (Semantic
differential scale; Meshel
and McGlynn, 2004)

Intergroup anxiety (Chua
etal., 2013)

A significant effect of time was found on outgroup attitudes (p < .001; pretest = 4.88, posttest = 5.87).

A significant decrease was found in intergroup anxiety (p < .013; pretest = 2.01, posttest = 1.69).

Strand, KA., etal.
(2014)

Physical activity (Stages
of Change for Physical
Activity Questionnaire;
Cancer Prevention
Research Center, 2010)

Perceived physical
health/wellness
(qualitative component;
written evaluations)

A significant increase in self-reported physical activity amongst participants who were inactive at baseline (p =.001; 52.4%
of participants who were inactive at baseline were active by week 25). No significant effect in the overall sample (p-value
not specified).

Qualitative analysis showed that the most commonly reported perceived positive change was participating in regular
physical activity. Improved subjective health was the second most reported perceived positive change, and participants
also frequently reported improvements in their level of pain.
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Young, T.L. &
Janke, M.C. (2013)

Perceived benefits (a

researcher-developed tool):

a) openness to ideas

b) community Involvement
c) interest in youths’
education

d) social life

Perceived Concerns:

a) youths’ responsiveness
b) ability to get along with
youth

c) school environment

d) youths’ behaviour

€) communication with
teachers

f) irregular youth
attendance

Perceived benefits:
a) physical health

b) mental health

c) life satisfaction

d) feeling about self
e) energy level

Perceived concerns:

a) personal health

Perceived benefits:
a) knowledge and skills

Perceived concerns:
a) ability to carry out
activities

No significant effects of time on any of the perceived benefits or concerns (all p > .05).

Post-programme, linear regression analyses significantly predicted benefits regarding:

(1) community involvement (p < .01; the significant predictor was being involved in community improvement projects, p <
.05);

(2) social life (p < .001; significant predictors were being black/Hispanic, p < .05, male, p < .05, and involved in mentoring,
p < .01, or community improvement projects, p < .01);

(3) knowledge and skills (p < .05; significant predictors® were being black/Hispanic, p < .05, male, p < .05, and a mentor, p
<.05).

Linear regression analyses significantly predicted concerns/difficulties regarding:

(1) youths’ responsiveness (p < .05; the significant predictor was being black/Hispanic, p < .01);

(2) ability to get along with the youths (p < .05; the significant predictor was participating in a community programme, p <
.05);

(3) irregular youth attendance (p < .05; the significant predictor was not being married, p < .05).

"Note, there is a discrepancy between the predictors of knowledge/skills as stated in the text vs Table 4 in this paper. We
have listed the results according to Table 4.

Qualitative

Alcock, C.L., etal.
(2011)

Themes (derived from
focus groups and field
notes):

Age-group stereotypes

Intergenerational
inclusion/ exclusion

Sense of community

(1) Reduced age-group stereotypes (e.g. coming to accept, learn from, and give to each other);
(2) Many articulated a positive sense of community and companionship for older people.

Barnard, D. (2014)

Themes derived from
programme survey:

Cross-age perception

Self-esteem
Personal wellbeing

(1) Residents’ perceptions of the students were often positive at the outset, and perceptions were either validated or
improved by participating in the program.

(2) Residents demonstrated increased self-esteem and well-being in their written survey answers and observable
responses throughout the programme (this point was not substantiated by the evidence included).
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group:
Cross-age perception

Intergenerational
exchange

Generative desire

Santini, S., et al. Themes derived from in- Self-representation (1) Residents’ perceptions of the students were generally negative at the outset (e.g. ‘egoists’, ‘dishonest’), but their
(2018) depth interviews: attitudes substantially improved at the end of the programme (e.g. ‘polite’, ‘kind’). The initial negative image of youth
. Mood echoed in their mistrust of ability to establish relationships with the teenagers. The post-programme interviews revealed
Representation of young that IE boosted reciprocity and initiated close relationships between young and older people.
people (cross-age (2) IE and increased closeness to the students helped the residents to improve their self-perceptions. At the beginning of
perceptions) the programme, OAs reported feeling physically inadequate and a sense of uselessness due to their age. Over the course
Intergenerational of the programme, these negative self-representations changed to a sense of vitality and realisation of feelings and life
relationships experience to share with the younger generations.
(3) Residents reported that the presence of students improved their mood and constituted a distraction from negative
thoughts and health-related concerns.
Wilson, N. J., etal. Themes derived from Sense of self Results showed that some groups of older retired men have an intrinsic desire to: a) support younger generations who are
(2013) interviews and a focus facing difficulty; and b) give something back to their communities.

The mentoring project provided an opportunity: a) for older men to reconnect with the younger generation, and b) to adjust
older men’s roles, routines and occupations appeared to have a protective function for maintain a positive sense of self.

* p-values are as specified in the records.
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CHAPTER 3. Generation for Generation: Protocol of a pilot
study to investigate older adults’ cognitive, health and

social outcomes of intergenerational engagement

3.1 Chapter overview

This chapter will provide a comprehensive overview of the protocol used for
our pilot study to investigate older adults’ health outcomes of our primary
school-based intergenerational engagement (IE) programme, Generation for
Generation (Gen4Gen). The chapter will begin by briefly summarising the
overall design of this mixed-method research programme before providing a
detailed description of the study design, sampling and recruitment,
intervention programme features, and data collection materials and
procedures associated with the pilot randomised controlled trial (RCT).

Finally, ethical considerations will be described.

3.2 Research Programme Design

Overall, a mixed-method design including concurrent nested approaches was
applied in this project. The study consisted of: 1) a pilot RCT, the methods for
which are detailed in the present chapter); 2) a qualitative component (older
adult volunteer diaries and focus groups with volunteers, teachers, and
pupils; for methods see Chapter 5); and 3) a pre- and post-intervention
school climate survey (for methods see Section 6.6.1). The pilot RCT used a
2 x 3 mixed factorial design in which the between groups factor was
intervention status (wait-list control or intervention) and the repeated
measures factor was time (baseline, and 3- and 6-month follow-ups). Eligible
participants were randomly allocated to either the control or intervention
group. Those randomised to the programme were assigned to one of four
schools and the controls were placed on a wait-list for optional participation

following the completion of the 6-month programme. This was intended to
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allow all volunteers the opportunity to participate and contribute eventually,

therefore they were not a basic control group.

3.3 Rationale for the pilot study

Existing research indicates that older individuals involved in intergenerational
programmes can potentially experience a range of biopsychosocial benefits,
including improvements in health and well-being (de Souza & Grundy, 2007);
increased physical activity and cognitive ability (Tan et al., 2006; Carlson et
al., 2008); improved mood and mental health (Chung, 2009); and positive
impacts on perceptions of younger generations (Gamliel & Gabay, 2014;
Meshel & McGynn, 2004). However, there has been no empirical translation
of community-based intergenerational programmes in Scotland. Therefore,
this project developed, implemented and tested the feasibility and efficacy of
an evidence-based IE programme via a pilot RCT and associated qualitative
research. The programme was implemented in Scottish schools during 2018-
2020. The key aim of this study was to investigate whether a moderate-
intensity IE programme (8hrs/wk) that requires a lower level of commitment
than outlined in previous literature (e.g., Carlson et al., 2008; Fried et al.,
2004), may be feasible and bring measurable benefits. We were also
interested in the role of duration of engagement (i.e., how long must a
participant engage before any potential benefits can be observed).

3.3.1 The Experience Corps model

The programme developed for the current research was inspired by success
and promising evidence of health and social benefits demonstrated by the
Experience Corps programme in the USA (EC; Fried et al., 2004, Figure 3.1).
Having considered the multiple dimensions of targeted outcomes (i.e.,
various cognitive, social, and health-related factors) of the EC study (an
elementary school-based programme), this ‘gold-standard’ model offered the

most suitable framework for the current investigation (Gruenewald et al.,
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2016). In the subsequent section, the EC protocol will be presented in more
detail in order to provide the reader with an overview of the empirical
foundations of the current IE project.

Experience Corps (e.g., Freedman & Fried, 1999; Fried et al., 2004;
Glass et al., 2004) is a ‘high-commitment’ intergenerational programme that
was designed in 1993-1995 by gerontologist Dr Linda Fried and Marc
Freedman, the president of Civic Ventures Ltd, an organisation focused on
utilising the potential of the older population. Drawing upon evidence from
previous volunteer programmes and health-enhancing initiatives, they
generated a social model for health promotion and engagement in older
adults, and for academic improvement in younger children. Based on this
model, the EC programme was launched in 1996 in 12 schools in five cities
in the USA. To date, the initiative has expanded to a network of 24 cities
across the U.S. (www.experiencecorps.org) and is currently coordinated by

AARP (www.aarp.org/experience-corps) and the Greater Homewood

Community Corporation (GHCC), inspiring similar initiatives worldwide [e.qg.,
Research of Productivity by Intergenerational Sympathy (REPRINTS)
programme; Fujiwara et al., 2009].

The underlying purpose of the programme was to identify an approach to
respond effectively to the needs of a broad spectrum of older adults, while
generating a ‘win-win’ situation for both volunteers and society. Therefore,
the EC model established productive, meaningful roles for the post-
retirement population by harnessing their “time, skills, and needs for “giving
back’ to society (Fried et al., 2004, p. 65), while simultaneously aiming to
improve older adults’ social networks, cognitive and physical functioning
(Parisi et al., 2015). Fried et al. (2004) hypothesised that this type of
programme will attract older adult volunteers who want to contribute to
society and future generations, and who might otherwise not engage in
programmes specifically for their own health promotion. Therefore, emphasis
was placed on defining socially valued roles that would harness “the

untapped desire for generativity in an aging population” (Glass et al., 2004, p.
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96), and consequently lead to late-life satisfaction (McAdams, Aubin, &
Logan, 1993) and improvements in health (Fried et al., 2004).

One hundred and twenty-eight volunteers recruited for the EC pilot trial
were cognitively healthy older adults, aged 60 years and over, who were
trained and deployed into local primary schools for 15 hours of voluntary
work per week, over the full academic year (Carlson et al., 2008). In essence,
volunteers were asked to address high priority schools’ needs, identified by
the head teachers, and to engage in roles that maximised older adults’
cognitive stimulation (Rebok et al., 2011). The specific volunteer roles
primarily involved helping children with reading, writing, numeracy,
comprehension skills, and assisting within school libraries to ensure cognitive
stimulation and social engagement. However, to ensure that the programme
met the needs of a diverse volunteer population, these core roles were also
combined with activities that matched volunteers’ skills or interests (Glass et
al., 2004).

Figure 3.1

Conceptual framework for the Experience Corps programme.

Primary

Intervention o e
pathways
| Physical function |
Physical
activity | Global function ]

Experience Corps

Participation |:> engzc;}i:wlent :> | Quality of life |

(generative role
performance)

Cognitive | Cognitive function I

stimulation

| Health care costs I

Note. Figure reprinted from Varma, V. R., Carlson, M. C., Parisi, J. M.,
Tanner, E. K., McGill, S., Fried, L. P., Song, L. H., & Gruenewald, T. L.
(2015). Experience Corps Baltimore: exploring the stressors and rewards of
high-intensity civic engagement. The Gerontologist, 55(6), 1038-1049; by
permission of Oxford University Press.
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All these roles were designed to have high impact on volunteers’ health
through three primary pathways: physical activity, social engagement, and
cognitive stimulation (Varma et al., 2014; see Figure 3.1). Fried et al. (2004)
based this programme on the hypothesis that improvement in any of these
pathways would have health and social benefits for persons involved. They
hypothesised that engagement in the programme would primarily decrease
mobility disability, defined as “any self-reported difficulty of walking a distance
of 1 mile and/or difficulty walking several blocks” (Fried et al., 2013; p. 8).
The secondary or indirect outcomes included improvements in physical
function (falls, frailty, walking speed, strength), psychosocial measures
(depression, social support, generativity), and in cognitive processes
(decreased rate of decline in memory and executive function). The support
for some of the initial hypotheses regarding both primary and secondary
outcomes has been provided by the outcomes of the Experience Corps pilot
trial and its follow-ups (e.qg., Fried et al., 2004; Carlson et al., 2008, 2009,
2015). As outlined in Chapter 2, their findings demonstrated a number of
positive effects of IE on older adults’ health and well-being (e.g., Carlson et
al., 2008, 2009). However, the benefits they reported were not always
consistent (e.g., physical activity; Fried et al., 2004; Tan et al., 2006) and/or
dependent on follow-up period (Gruenewald et al., 2016). Therefore, more
research is needed, especially using similar protocols, but with different

intensities of exposure and over different durations.

3.4 Pilot trial

Quantitative pilot studies are defined as small-scale investigations that
should focus on evaluating feasibility of the methods and protocol used to
provide the rationale for larger and more comprehensive studies (Everitt,
2006; Last, 2001; Thabane et al., 2010). The test of feasibility as an objective
of a pilot intervention can include examination of (1) participant recruitment
potential, (2) the optimal intensity of treatment, (3) collaboration potential, or
(4) data collection methods (Tavel & Fosdick, 2001; Prescott & Soeken,
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1989). Thus, pilot trials and the assessment of their practicability and
potential efficacy can justify and improve the implementation of subsequent
large-scale investigations. “Criteria for success” of a given pilot trial should be
determined based on feasibility outcomes (e.g., recruitment rates, variance
estimates), but can also include sub-group analyses and estimated treatment
effect sizes (Thabane et al., 2010, p. 5; Moher et al., 2001). However, the
results of a pilot study should be treated as preliminary and exploratory, and
interpreted with caution.

Therefore, this study tested the feasibility of the Scottish, school-based
IE intervention Gen4Gen in order to inform researchers of subsequent large-
scale studies about the potential of the design and methods used, as well as
to provide effect size estimates for the intervention and complimentary
qualitative research. All aspects of the pilot investigation will be described
and reflected upon in detail, including elements of the research process (e.g.,
response rates, drop-outs), resources (e.g., volunteer expenses, time needed
for completing assessments or criminal record check), potential data
management issues, issues associated with the assessment of the
intervention effects and arising from the research process, as well as
improvements that could be made to the intervention (Thabane et al., 2010).
Although successful completion of a pilot trial may not be a strong indicator of
the success of larger interventions (van Teijlingen & Hundley, 2002), this pilot
study will offer procedural and methodological recommendations and

consider implications of proposed modifications.

3.4.1 Sampling

There are limited general guidelines regarding the sample size for pilot
studies and those available vary in their estimates of how large a pilot trial
should be (Hertzog, 2008). For example, a sample size as small as 10
participants in nursing research (Nieswiadomy, 2002) or between 10-30
participants in survey research (Hill, 1998) was suggested as appropriate for

piloting. In terms of clinical studies, a minimum of 12 participants per

123



condition was justified by feasibility objectives of a pilot investigation (Julious,
2005) and according to a general rule of thumb, the sample should consist of
10% of the proposed large-scale study size (Treece & Treece, 1982). The
final decision concerning the sample size will also be determined by time and
cost constraints and, if available, by previous investigations of similar designs
and procedures (Julious, 2005; Hertzog, 2008).

The small sample size (N = 38) obtained for this intervention fulfils the
above guidelines for a pilot study, with approximately 19 participants per
condition. This study also achieved about 50% of the target for each
condition (n = 40) as originally this research aimed to include 3 groups: 1)
high-intensity intervention group (15hrs/week), 2) moderate-intensity
intervention group (8hrs/week), and 3) wait-list group. Considering a wide
range of sample sizes used in previous school-based IE programmes (e.g.,
Meshel & McGlynn, 2004; Fried et al., 2004; de Souza & Grundy, 2007), the
target sampling in this study was initially estimated at approximately 120
participants, based on ‘gold standard’ pilot interventions in the area (Carlson
et al., 2008; Tan et al., 2006). However, the sample size was ultimately
limited by the number of participants responding within the recruitment
period, researcher resources and associated number of schools involved in
the study. Therefore, we kept to two conditions (intervention group and wait-
list group) and focused on the core aspect of novelty that involved moderate-
intensity exposure (i.e., 8 hrs/week) as compared to high-intensity
implemented by EC (15hrs/week; e.g., Fried et al., 2004), while also uniquely
assessing outcomes over 3 as well as 6 months. Despite the benefits of
larger sample sizes for the precision of the estimates of intervention effects
(Julious, 2005), small samples like ours can be considered as sufficient,
given that the objective of this study was to provide estimates as preliminary
information and not for delivering a powered analysis for hypothesis testing
(In, 2017).
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Inclusion and exclusion criteria
Individuals were eligible to participate in this study if they were:

1. 60-85 years old;

2. fluent in English;

3. generally healthy;

4. living independently and local to the participating schools;

5. free of neurological and psychiatric conditions;

6. with normal vision and hearing, or corrected-to-normal (e.g., glasses,

hearing aids);

~

willing to commit up to 8 hours per week (over 2 days);

8. willing to join the Protecting Vulnerable Groups (PVG) Scheme.

Participants were excluded if they had:

1. functional impairment that limited their ability to volunteer
independently in the schools;

2. self-reported diagnoses of Parkinson’s, epilepsy, or other neurological
conditions;

3. diagnosed cognitive impairment, such as mild cognitive impairment or
Alzheimer’s disease;

4. stroke with lasting, significant functional effects.

Sample size

Initially, 55 people expressed their interest in volunteering in the programme,
though 17 participants did not subsequently take part in the study [the main
reasons for refusal/withdrawal before baseline assessments included: the
intensity and/or duration of the engagement (n = 5), distance to
schools/commuting issues (n = 8), caring responsibilities (n = 2), ill-health (n
= 1), and the Head Teacher’s decision of participants’ unsuitability (n = 1)].

Three of these completed the initial telephone screening. The remaining 38
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older adults aged 60-80 years old (M = 66.53; SD = 5.08) recruited from the
Lothians area in Scotland agreed to participate in the programme. They were
recruited into three cohorts: Cohort 1 (n = 14; September 2018-March 2019),
Cohort 2 (n = 9; December 2018-June 2019), and Cohort 3 (n = 15;
September 2019-March 2020). After eligibility evaluation, formal telephone
screening and baseline testing, participants were randomised to the
intervention (n = 20) or control (n = 18) group of the pilot trial. A timeline of
the current study, including the RCT, focus groups and school survey, is
presented below (see Figure 3.2).
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Figure 3.2

The study timeline including the pilot randomised controlled trial [RCT; comprising recruitment, baseline (BL), and 3- and 6-month follow-
up (FU)], and the focus groups and school climate survey. Different elements/cohorts are represented by different colours.
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Two patrticipants decided to withdraw from the programme before completing
the 3-month follow-up and a further two before completing the 6-month
follow-up (decisions to discontinue involvement were due to their own or
spouse’s health, or other personal commitments; see Figure 3.3). In total,
thirty-four participants completed assessments at baseline, 3-month, and 6-

month follow-ups, showing a strong retention rate.
Figure 3.3

Sample selection for the intervention and control groups — CONSORT
flowchart.

Generation for Generation Pilot Trial Flow Diagram

[ Enrollment ] Phone screened, invited to
Information Meeting, and assessed

for eligibility (n=41)
Excluded (n=3):

+ Head Teacher’s decision of
[ .| participants’ unsuitability (n=1)
] T caring responsibilities (n=2)

Baseline evaluation and randomisation

(n=38)
v
( : ] v
L Allocation
Allocated to intervention (n=20) Allocated to control groups (n=18)
+ Received allocated intervention (n=20) + Received allocated intervention (n=18)
] ] , ) L Follow-Up J ,
Discontinued intervention (n=4): No drop-out in the control group.
+ Due to ill-health (n = 2)
+ Other commitments (n = 2) Missing data (n=7):
Missing data (n=6): + 6-month f/u cognitive data due to COVID-19
+ 6-month f/u cognitive data due to COVID-19
v [ Analysis ] v
Analysed: Analysed:
+ 3-month f/u (n=18) + 3-month f/u (n = 18)
+ 6-month f/u health and social outcome data + 6-month f/u health and social outcome data
(n=16) (n=18)
+ 6-month f/u cognitive outcome data (n=10) + 6-month f/u cognitive outcome data (n = 11)
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3.4.2 Pilot RCT Procedure

Recruitment

The recruitment process in this study consisted of two stages. The first stage
involved the recruitment of schools and establishing close collaboration with
their Head Teachers and the local council. The second stage involved the

recruitment of older adult volunteers and initial screening for eligibility.

School recruitment and selection. In collaboration with a national charity,

Generations Working Together (https://generationsworkingtogether.org/), the

intergenerational programme was advertised on the organisation’s website
and the recruitment information circulated among its partners (Appendix B).
One school in West Lothian responded to the programme advertisement and
invited six other schools that belonged to the same cluster to participate. Two
team meetings with the collaborating schools were organised by the Chief
Investigator and the researcher prior to the commencement of the
programme to introduce a detailed plan of the intervention, as well as
schools’ and the research team'’s roles in the process of the programme
implementation. These meetings were essential to discuss potential issues
and concerns, identify benefits of the enagagement for the schools and
volunteers involved, specify resources and training required, and most
importantly, to establish the final list of schools willing to participate.

Initially, six primary schools in West Lothian agreed to take part in the
programme (all schools that were represented at the initial team meetings).
However, given a low recruitment response rate for Cohort 1 (September
2018 - March 2019) only four schools were able to implement the intervention
and two were offered to continue participation as control schools during the
school year 2018/2019. One of the control schools decided to withdraw from
the project, therefore, two other local schools were recruited as control
schools prior to when the intervention began. Ultimately, seven primary
schools in West Lothian took part in the programme. A description of the role
of active and control schools will be provided in the subsequent section (see

the Study Setting subsection below).
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Participant recruitment and intake process. Participants were recruited

through a variety of methods: 1) the schools involved (e.g., school social
media, school announcements, and networks); 2) churches in the
neighbourhood around the chosen schools (e.g., church newsletter
announcements, leaflet distribution to the congregation; Appendix C) older
adult community groups and centres; 4) local shops, bowling and golf clubs,
health centres; 5) Gen4Gen Twitter and Facebook posts; 6) two short reports
broadcasted by the BBC (https://www.bbc.co.uk/news/av/uk-scotland-
46664990) and STV (https://news.stv.tv/east-central/1433257-project-

encourages-over-60s-to-volunteer-in-schools?top); 7) local
newspaper/magazine announcements and advertising (where the media
agreed to free listings/articles); 8) local and national voluntary/charity
organisations/networks; and 9) West Lothian Council channels (e.g., website
announcements, e-bulletin). The University of Strathclyde Media Centre
produced press releases in August 2018 (Cohort 1) and November 2018
(Cohort 2). Potential participants were able to learn about the project via
posters and leaflets (Appendix C) or through direct contact with the
researcher during the visits to the churches, volunteer fairs, and community
centres.

All advertising materials included contact details of the researcher and
the Chief Investigator. The first contact was initiated by potential participants
via email, post, or telephone. Interested older adults were recruited and

screened using a pre-defined 4-step protocol (Figure 3.4):
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Figure 3.4

Four-Step participant recruitment, screening, and intake process.

Step 4
Step 1 Step 2 Step 3 p

Informational Placement of
meeting, signing intervention
the informed Baseline testing participants in a

consent Randomisation school

Initial (phone)
screening

Eligibility School-based
evaluation training

Criminal record & shadowing
check

1. The first step involved an initial telephone screening interview
(Appendix D) to provide basic details of the study (including the
potential time commitments involved, and the requirements for a
criminal background check) and to obtain core eligibility information
(age, time, availability, health status, some basic demographics,
exclusion criteria). Verbal consent to receiving and retaining these
data was given before requesting any data. Also, to ensure pseudo-
anonymity of data, each participant was identified with a unique code.
To allow linkage of the longitudinal data, an electronic record of
assigned participant numbers, names, and contact details was created
and stored at this stage and kept separate from all other data.
Participants were also asked to bring photographic ID and address
validation documents to the next in-person meeting with the
researcher and the Head Teacher (required for the PVG check).
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2. The second step involved an in-person meeting with small groups of
participants (approx. 2-5 individuals) in the participating schools
(ideally near participants’ homes, but the schools’ availability was also
taken into consideration). The aim of this meeting was:

a) to provide participants with the fuller details about the project;

b) to provide the participant information sheet and to obtain written
consent;

c) to allow a meeting with the Head Teacher who conducted informal
interviews with potential participants, provided information about
school policies, compulsory training, and gave a tour around the
school.

d) to complete the PVG applications. All participants in this study were
subject to the criminal records check due to the control participants
being offered the opportunity to engage with the programme after the
formal intervention study (i.e., wait-list);

d) to conduct baseline screening (see the data collection section 3.4.3

below);

e) to provide a set of self-administered questionnaires. Baseline
questionnaires to be completed during the week before the next
session in August 2018 (Cohort 1), November/December 2018

(Cohort 2), or August 2019 (Cohort 3), and to be brought to that

meeting.

3. The third step then involved baseline testing, including receiving
completed questionnaires, and administering the NIH Toolbox
cognitive battery. Also, during this meeting, the self-administered
guestionnaires were checked, and any missing items followed up
where possible, before participants left. After data collection, and
before finishing this session, participants were randomised to one of

the two experimental conditions (wait-list control group or intervention
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group), using a sealed envelope protocol described in the
randomisation section below. Participants who were assigned to the
intervention group were asked by the researcher on behalf of the
Head Teacher to complete a next of kin form (Appendix E) that was
then handed out to the school office.

4. The fourth and final intake step comprised compulsory training for all
intervention participants (i.e., Child Protection Training, and Health
and Safety induction session) delivered by schools prior to starting.
After this, a shadowing week (the first week in the programme) took

place in the schools, and the intervention began.

Randomisation. Intervention status of all eligible participants was determined

by a random list of numbers generated by Sealed Envelope (Sealed
Envelope Ltd., 2001). The randomisation was produced for 1:1 allocation of
participants to one of two treatment groups (i.e., A-intervention and B- wait-
list control) and the sample of 50 (the number was determined based on the
response rate to the initial recruitment drive), using the block size of four
(e.g., AABB, ABBA, etc.). The block size allowed randomisations to be
approximately evenly spread across the two conditions for a small sample
size as in the current study. After defining the exact randomisation
parameters, a colleague who was independent of this research programme
prepared the final randomisation list. The same person deposited the letters
including the randomised assignment in consecutively numbered envelopes.
The sealed envelopes were then passed to the researcher who was blinded
to the randomisation allocation during completion of the baseline tests. The
numbers on the envelopes corresponded with the numerical order of the
participants’ telephone eligibility screening (see above the first step of intake
process). The appropriate envelope was given to each participant after their
baseline testing session and opened in the presence of the researcher. The

meaning of the assignment and following testing visits were explained to the
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participant verbally and a Letter of Assignment handed out (Appendix F). The
result of the assignment was shared with the Head Teacher and recorded in

the study log.

Study Setting. Seven primary schools in West Lothian agreed to take part in
the Gend4Gen programme. Four schools (active schools) implemented the
intervention, and three matched schools were selected for comparison. In
relation to the Scottish Index of Multiple Deprivation (SIMD, 2020), all schools
were located in areas designated as the most deprived in Scotland (1-3

quintile of deprivation).

All training and shadowing took place in the school that participants were
deployed to. Then, after the induction, participants assisted P1-P4 teachers
with their pupils in the classroom or worked in a designated area outside the
classroom with a group of children or supported individual children on a one-
on-one basis. Volunteers were given freedom of choice in terms of their work
mode; they could decide whether they wanted to work in the classroom
alongside the teacher or outside the classroom with a group or individual

children, in consultation with the teacher.

Training and induction. Volunteering in the programme did not require any

previous experience of working in a school environment or with children.
However, all eligible candidates were expected to attend the compulsary
training and shadowing week organised by the schools

First, all participants (including the control group volunteers) were invited
to the Child Protection Training organised for all school staff in August,
before the children resumed after the summer break. If they were not able to
attend that session or were recruited for Cohort 2 (December 2018-June
2019), the Head Teachers conducted individual/group training sessions with
the volunteers. The aim of the training was to introduce different types of

abuse that might be experienced by children, how to recognise them and
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finally how to respond to them in a sensitive and professional manner.
Guidance was provided, detailing the protocol for reporting concerns and
specifying whom to report the observations/childrens’ accounts to,
commensurate with the risk assessment of the research study. The training
lasted approximately 1.5 hours.

Further mandatory training preceeding the volunteers’ involvement was a
60-minute session on School Health and Safety conducted by the Head
Teacher/Principal Teacher. This session covered fire and evacuation (e.g.,
action to take in the event of fire, location of the assembly point), first aid
(e.g., location of the first aid box, identity of first aiders), welfare facilities
(e.g., toilets, staff room, breaks), security (e.g., visitor procedures, security
codes), personal safety (e.g., lone working procedure), job safety (e.g.,
information about risk assessment and any prohibitions), incident reporting,
and health and safety procedures and policies. Participants were also
informed about the requirement of using the Gen4Gen sign-in and -out sheet
(Appendix G) and reporting their absence to the school office and the
researcher.

After completing all compulsary training, participants agreed with the
Head Teacher upon their starting date and the schedules based on their
preferences and availability. They were also provided with a copy of school
term dates and holidays for a given school year to allow volunteers to plan
their time away around those dates. Volunteers were then introduced to the
teacher(s) they were assigned to.

The organisational meeting with the Head Teacher also highlighted
volunteers’ reponsibilities and activities that they could not do in schools.
Thus, they were reminded that their main role was to help children who
required additional learning support, but not to cover for the teachers or run a
class with them. Stating the latter to both volunteers and teachers was
important due to the fact that a number of programme participants were
former teaching staff. Given their professional experience, volunteers might

have been asked to take on additional duties or, on the other hand, they
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might have been tempted to overstep their volunteer responsibilities when
working with less experienced teachers.

During the first week of the programme, participants had the opportunity
to observe the teachers, pupil support workers and/or other volunteers and
learn more about the classroom and school routine. Participants were offered
an extension to the assigned time for shadowing, if needed. However, none
of the volunteers in the current project requested any additional time for
induction or training. During the 6 months of involvement, participants were
also given the opportunity to attend any training sessions provided for the

school staff and invited to participate in the staff meetings.

Study duration and intensity. Participants in the intervention groups were

required to commit 8 hours per week for 6 months in the school year. The
hours were spread over 2 days (4 hours per day) and the volunteer
schedules were established depending on older adults’ preferences. The
amount of commitment was moderately intensive, but was deemed
necessary to allow intergenerational relationships to develop (Glass et al.,
2004). The intensity of the programme provided the consistency of support
that the pupils and the teachers required and was intended to help volunteers
to build a new routine and well-founded position in the school environment.
Finally, a reasonably substantial commitment of time was essential to
optimise cognitive activity, health benefits and social functioning (Glass et al.,
2004).

After the 6-month IE participation, intervention groups could continue the
school engagement, in agreement with the Head teachers. Participants
assigned to the control/wait-list group were also offered the opportunity to
commence a volunteer role after the 6-month programme and all related
assessments had been completed. This post-programme stage of participant
engagement was not part of the intervention and was supported by the

schools only.
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Retention of participants. The researcher maintained telephone contact with

each participant (including the volunteers from the control/wait-list group)
every month to enhance retention. The intervention group was also contacted
to monitor participation in school activities and discuss issues, if any were
raised for instance in the volunteer reflective journal. Reasons for dropping
out or absence were also ascertained by a phone interview every month
(e.g., holidays, medical problems, lack of time, loss of interest, family visits).
The dropout for each participating group was recorded and used to
understand reasons for withdrawal of each individual group; therefore, no

reassignment was applied.

Costs of the intervention. Participants were not offered any incentives for

volunteering in the programme. However, expenses related to participation,
including any necessary transportation, a lunchtime meal, and criminal record
applications (i.e., PVG) were covered by the schools. This was meant to

eliminate barriers to participation and allow volunteering without cost.

3.4.3 Data Collection

Data collection began with an initial phone screening (described earlier in the
Participant recruitment and intake process subsection) to obtain basic
demographics and health status information. The following stage of data
collection took place during the first face-to-face meeting with the researcher
and the Head Teacher; participants completed two questionnaires and two

psychometric screening assessments of cognitive functioning:

Baseline screening

Background Demographics Questionnaire (Appendix H) was designed for the

purpose of this study and asked participants about their ethnicity, education
level, mobility aids requirements, mode of commuting to schools, the need of

financial aid to cover the cost of transportation, number of
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children/grandchildren, employment status, principal lifetime occupation,
marital status, family members in the nearby schools, other voluntary

positions, smoking, and alcohol intake.

The Lawton Instrumental Activities of Daily Living Scale (IADL; Lawton &

Brody, 1969; Appendix 1) addresses meal preparation, shopping, community
mobility, money management, medication management, and housekeeping.
These activities represent the key life tasks that people need to manage, in
order to live at home and be fully independent. Difficulties with IADLS often
correspond with how much help and supervision an older person needs. A
summary score ranges from 0 (low function, dependent) to 8 (high function,
independent). Inter-rater reliability was established at 0.85 and concurrent
validity when compared with four other scales of functional status
(correlations between 0.36-0.77; Lawton & Brody, 1969).

National Adult Reading Test (NART; Nelson & Willison, 1991; Appendix J) is

widely used to estimate a person’s premorbid level of intellectual ability. The

test requires participants to read out loud a set of 50 words which are
irregular in terms of their grapheme—phoneme correspondence. The
responses are individually scored as correct or incorrect, according to their
pronunciation. This score is then used to derive a premorbid 1Q estimate. The
NART has a high test-retest reliability of 0.98 and interrater reliability with
coefficient above 0.88 (Crawford et al., 1989; Riley & Simmonds, 2003). In
terms of construct validity, this measure showed moderate to high
correlations (0.40-0.80) with other measures of premorbid intellectual

function (e.g., Crawford et al., 1989; Deary et al., 2004).

The Mini-Mental State Examination (MMSE; Folstein et al., 1975; the form is

not publicly available) is the most commonly administered psychometric
screening assessment of cognitive status. The examination has been
validated in a number of populations, including people with dementia,
affective disorders, schizophrenia, as well as healthy individuals (Folstein et
al., 1975). The MMSE is a 30-point test, with lower scores indicating

cognitive impairment. Although different cut-off points were suggested for this
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measure, scores of 24-25 are typically considered as the lowest for cognitive
intactness (Shega et al., 2008; Tsai et al., 2008), and 17 and lower as
indicative of severe cognitive impairment (Tombaugh & Mcintyre, 1992;
Chopra et al., 2008). Participants in this study were expected to obtain a
score of 25 and higher. If they happened to obtain a score of 23 or lower,
they would have been excluded from the study and sensitively informed
about that as per protocol (see Section 3.5.2). In the current study, scores 24

or less were not obtained.

Baseline and follow-up testing

At both baseline and follow-up testing, participants completed a set of self-
administered measures (i.e., social function, health and wellbeing scales) in
their own homes prior to their face-to-face assessments. During the face-to-
face sessions with a researcher the questionnaires were collected and a
battery of cognitive tests administered via an iPad. Most of the testing
sessions took place in the schools the participants were assigned to. A
designated quiet room was available in three schools to be used by the
researcher. One of the active schools was not considered for testing
sessions due to lack of available space. Therefore, a private room was
booked in the local community centres or the sessions took place in
volunteers’ homes, as per their request. When the sessions took place in
volunteers’ homes (twelve participants were assessed at their homes), lone
working protocol was applied, and it was ensured there was appropriate

space to conduct the assessment.

Cognitive measures

Five cognitive measures were used in the current RCT, including the Flanker
Inhibitory Control and Attention Test, the Pattern Comparison Processing
Speed Test, the List Sorting Working Memory Test, the Picture Sequence
Memory Test, and the Rey Auditory Verbal Learning Test. All tests were valid
for the older adult population (i.e., for ages 18+) and administered using the

NIH Toolbox for Assessment of Neurological and Behavioural Function
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(Gershon et al., 2013; https://www.healthmeasures.net/explore-

measurement-systems/nih-toolbox/intro-to-nih-toolbox/cognition). Prior to

data collection, the researcher completed the online training provided by the
NIH Toolbox Project. Practice testing of the full cognitive battery was also
conducted with the Chief Investigator (ClI), university students, and
individuals from the general public. The tests were administered on an iPad,
with some requiring additional equipment and materials [i.e., Bluetooth
wireless keyboard, Home Base (a card with a standardised reference point),
NIH Toolbox List Sorting Working Memory Examiner Answer Sheet)]. Prior to
the testing sessions, the researcher created participants’ profiles on the
password-protected iPad, including their study number, age, and
handedness, as well as set the assessment battery consisting of five
cognitive tests. During the session, the iPad was placed in front of the
participant at the angle of about 60 degrees from the table; positioning of the
iPad could be changed if requested by the participant to ensure their comfort.
All instructions were displayed on the iPad screen and were read by the
researcher to the participant. In four of the included tests, participants were
presented with practice trials to ensure their understanding of the task and

familiarity with the equipment used. Tasks included:

The Flanker Inhibitory Control and Attention Test for measuring executive

function, requires participants to report the direction of a central arrow while
inhibiting distracting arrows (). Twenty trials are conducted for ages 8-85.
This test is completed within three minutes. Participants are instructed during
the touchscreen tutorial to choose one of two buttons on the screen that
corresponds with the direction to which the middle arrow is pointing. On 12
congruent trials, all arrows are pointing in the same direction, and on 8
incongruent trials the arrows point in the opposite direction of the middle
arrow. Participants are also asked to place their index finger on a sheet of
card with a blue dot sticker on it that is placed on the table in front of them (a
Home Base device in addition to the iPad) prior to initiation of each trial.
Participants are asked to return their index finger to Home Base between

each trial to standardise measurement of response time (RT). The actual test
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is preceded by four (2 congruent and 2 incongruent) practice trials.
Congruent and incongruent trials are presented in a pseudorandom order
(i.e., 1-3 congruent trials preceding each incongruent trial), and scoring is
based on a combination of the mean accuracy and RT on each of the

congruent and incongruent trials, respectively.
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Figure 3.5

Trial sequence for the NIH Toolbox® Flanker Inhibitory Control and Attention Test (arrow block).
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Note. Used with permission from NIH Toolbox®, © 2020 Northwestern University and the National Institutes of Health.
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The computed score ranges from 0-10 (between 0 and 5 for accuracy and
RT score, respectively), but if the score is less than 4, it indicates that the
participant did not score high enough in accuracy (80 percent correct or less)
to receive accuracy and RT score. In this case, the final computed score is
equal to the accuracy score. Participants automatically receive 20 accuracy
points for the trials of the Flanker. These “free” trials are not reflected in the
raw score, which only includes administered items with a correct response.
However, they are included in the calculation of the computed score. Given
that the accuracy score ranges from 0-5, for each correct response, a
participant receives a value of 0.125 (5 points divided by 40 total task trials:
20 “free” and 20 administered trials) and it can be expressed in the following

Equation 1:
Accuracy Score = 0.125 x Number of Correct Responses

Median RT scores are computed using only correct responses with RT = 100
ms. A log (Base 10) transformation is applied to median RT to create more
normal distribution of scores. Based on the data from the validation study the
minimum median RT for scoring is set to 500 ms and the maximum to 3000
ms (Zelazo et al., 2014). Median scores between 100-500 ms are set equal
to 500 ms and those between 3000 ms and 10000 ms set to to 3000 ms.
Considering that the RT score ranges from 0-5 and need to be added to the
accuracy score, the obtained RT values need to be algebraically rescaled

from a log(500) — log(3000) to a 0-5 range using the following Equation 2:

3 logRT-1og(500)
RT Score =5 — [5 * (10g(3000)—log(500))]

Validation of the computerised version of this test has a test-retest reliability
of 0.85, and intra-class correlations of 0.83 (95% CI: 0.74-0.89; Zelazo et al.,

2014). All scores were calculated automatically by the programme.
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The Pattern Comparison Processing Speed Test (Figure 3.6) requires

participants to report as quickly as possible whether or not visual patterns
exactly match. Participants make this decision by choosing either ‘yes’ or ‘no’
buttons on the iPad screen. The test takes approximately three minutes
including instruction and six practice trials. The test itself ends after 130 items
or 85 seconds. Scoring is based on the number of items answered correctly
in 85 seconds, with a range of 0-130. In this study, a raw score (i.e.,
uncorrected for age or other demographic characteristics) was reported to
allow evaluation of simple improvement or decline over time. This test has a
test-retest reliability of 0.73 (95% CI: 0.62-0.81), with a small practice effect
(scores increased a mean of 0.50 points; standardized effect size 0.24) over
2 weeks (Carlozzi et al., 2014).

Figure 3.6

Practice items from the NIH Toolbox® Pattern Comparison Processing Speed
Test Age 7+.

The NIH Toolbox® Pattern Comparison Processing Speed Test Age 7+

Adding/Taking something
away

One versus many Colour discrimination

y ® =
® (@

Note. Used with permission from NIH Toolbox® © 2020 National Institutes of
Health and Northwestern University.

The List Sorting Working Memory Test (Figure 3.7) requires participants to

recall a list of objects in size order from smallest to biggest. Participants are
presented with pictures of the items, accompanied by audio recording and

written names of the items. This test consists of two conditions/lists of items
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(i.e., 1-List, 2-List). In the first list, participants are presented with one
category of items, either food or animals, and instructed to repeat them in
size order (with the image reflecting size differences in the real world). In the
second list, they are presented with both food and animals, and are first
asked to recall food in size order, and then animals in size order. Each
condition is preceded by two practice trials. The test begins with a list of two

items that increases by one in each subsequent trial up to seven objects.

Figure 3.7

Trial sequence for the NIH Toolbox® List Sorting Working Memory Test Age
12+.

The NIH Toolbox® List Sorting Working Memory Test Age 12+

1-List Version

...-‘«ﬁ- Q&f

WHALE LIZARD PARROT

QUESTION: Tell me the animals in size order from smallest to biggest. ANSWER: Lizard,
Parrot, Whale

2-List Version

, .0
v mp ‘e’ W)
¥ [
,®
BEE PIZZA AVOCADO
QUESTION: Tell me the food in size order from smallest to biggest and then tell me the
animals in size order. ANSWER: Avocado, Pizza, Bee

Note. Used with permission from NIH Toolbox®, © 2020 National Institutes of
Health and Northwestern University.

The test takes approximately seven minutes to administer and requires a
wireless keyboard paired by Bluetooth with the iPad. The keyboard is used to

record the answers and move on to the next list of items. The examiner types
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1 if the answer is correct or O if incorrect. If participants are unable to recall
all items or sequence the string of items correctly, they are provided with a
second trial with the same number of items. The task is discontinued when
incorrect responses are provided on two trials with the same number of
items. Following discontinuation or completion of the List-1 component,
participants are redirected to the 2-List. The score is based on the sum of the
total number of items correctly recalled and sequenced on the first (one
dimension: foods or animals) and second list (two dimensions combined:

foods and animals) which can range from 0-26.

The Picture Sequence Memory Test (Figure 3.8) measuring episodic

memory, requires participants to view a sequence of pictures shown on the
screen with an accompanying audio recording, then recall them in the same
order. Pictures present objects and activities that are thematically related
(e.g., camping), but do not represent an inherent order. Each picture is
presented in the centre of the computer screen and then it is moved to its
fixed position in a sequence, until the entire sequence is displayed. After 3
seconds during which the complete sequence is presented together, the
pictures are mixed in the centre of the screen. Participants use the touch
screen to move the pictures to the slots in which they believed they had

appeared in the earlier sequence.
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Figure 3.8

Practice items from the NIH Toolbox® Picture Sequence Memory Test Age
8+.

The NIH Toolbox® Picture Sequence Memory Test Age 8+

Here you see some pictures in a yellow box. | want to show you how to move
the pictures to the gray boxes. You can move pictures from this yellow box to You can also m.nveih.e pictures from one gray box to aljﬂthef. like this. First,
the gray boxes, like this. Touch the picture in the yellow box; then drag the you touch the picture in one gray box. Then, drag that picture to the gray box
picture you touched to the gray box where you want to move it. Now you try where you want the picture to go. Now you try it; move the picture from here to
with this picture. here.

You can also move pictures from the gray boxes back to the yellow box, like
this. Touch the picture you want to move. Then drag that picture back to the
yellow box. Now you move the other picture back to the yellow box.

Note. Used with permission from NIH Toolbox®, © 2020 National Institutes of
Health and Northwestern University.
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The test consists of a practice and two test trials. In the practice participants
are presented with a four-item sequence, followed by the two test trials with
15-item and 18-item sequences respectively. Participants receive a point for
each adjacent pair of pictures they correctly sequence (i.e., if pictures 2 and
3 are placed in that order anywhere, for example in slots 6 and 7, one credit
is given). Three different sets of test sequences are available for a repeated
measures design to minimise practice effects, with the three sets being used
across the three study points in the current research. The test takes
approximately seven minutes to administer, and the score is based on the
number of adjacent pairs placed correctly across two trials and can range
from 0-31. Test-retest reliability of the NIH Picture Sequence Memory Test
was strong (r = 0.78) for the entire sample (3-85 years), and shows
significant positive correlations with other standardised measures of the

same cognitive construct (r = 0.69; Weintraub et al., 2013).

The Rey Auditory Verbal Learning Test for measuring immediate memory

and verbal learning, requires participants to recall as many words as possible
from an orally presented list. This list consists of 15 unrelated words
presented to the participants via audio recording on the iPad at a rate of one
word per second. The same list of words is presented on three trials. The
answers are recorded by the examiner on the iPad using the touchscreen.
The test takes approximately three minutes to administer, and the score is
based on the sum of the number of words recalled across three trials and can
range from 0-45. Note, examples of words used in this test cannot be
provided as advised by the NIH Toolbox services. However, the words were

everyday words or objects.

Health and wellbeing measures

The revised UCLA Loneliness Scale (Russell et al., 1980; the form is not

publicly available) is a 20-item scale designed to measure one’s subjective
feelings of loneliness and includes questions such as ‘| feel isolated from

others” and “| feel left out”. Participants rate each item on a 4-point scale
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from ‘never’ to ‘often’. A total loneliness score is created by summing all 20
items, where higher scores indicate a higher level of loneliness. The scale
has high internal consistency (a = 0.84 to 0.94) and test-retest reliability (r =
0.73; Russell, 1996).

International Physical Activity Questionnaire Short Form (IPAQ-SF; Craig et

al., 2003; Appendix K) is a 7-item measure that examines physical activities
people do as part of their everyday lives and includes questions such as
“During the last 7 days, on how many days did you do vigorous physical
activities like heavy lifting, digging, aerobics, or fast bicycling?” and “During
the last 7 days, how much time did you usually spend sitting on a week
day?”. Four types of activity are assessed, including sitting, walking, and
moderate and vigorous physical activity. In this study, data collected with the
IPAQ-SF are reported as a continuous measure and as MET (metabolic
equivalent; MET= 1 kcal/kg/hour)-minutes/week. The MET-scores are
computed for walking (W), moderate-intensity activities (M), vigorous-
intensity activities (V), and combined total physical activity. The following
MET values are used for the analysis of IPAQ data: Walking = 3.3 METS,
Moderate Physical Activity = 4.0 METs and Vigorous Physical Activity = 8.0

METSs. Using these values, three continuous scores are defined:

e Walking: MET-minutes/week at work = 3.3 x walking minutes/day x
days per week (frequency)

e Moderate-intensity Physical Activity: MET-minutes/week at work= 4.0

X moderate-intensity activity minutes/day x days per week

e Vigorous-intensity Physical Activity: MET-minutes/week at work= 8.0 x

vigorous-intensity activity minutes/day x days per week

A sitting score is produced by multiplying the number of hours spent sitting
on a weekday by 5. The IPAQ-SF sitting question is an additional indicator
variable of time spent in sedentary activity and is not included as part of the
total score of physical activity. The IPAQ-SF was found to be a comparable
measure to other self-administering scales of physical activity: based on data

collected from 12 countries, IPAQ’s test-retest reliability had a median of
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about 0.80 (Spearman’s p = 0.66 - 0.88), concurrent validity (for comparisons
between long and short IPAQ forms) = 0.67 (o = 0.64 - 0.70), and criterion
validity a median of ~ 0.30 (o = 0.02 - 0.47; Craig et al., 2003).

The Life Satisfaction Index for the Third Age-Short Version (LSITA-SF;

Barrett & Murk, 2009; the form is not publicly available) is a 12-item scale

that includes questions such as “My life could be happier that it is now” and
“The things are as interesting to me as they ever were”. The LSITA-SF
employs a six-point Likert-style response scale with choices ranging from
‘strongly disagree’ to ‘strongly agree’. A total score is created by summing all
12 items of the measure. The LSITA-SF has been evaluated as having a high
level of reliability of a = 0.90 and good construct and criteria validity (> 0.70;
Barrett & Murk, 2009).

The Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989; the form is

not publicly available) assesses sleep quality using seven different
components: (1) subjective sleep quality; (2) sleep latency; (3) sleep
duration; (4) habitual sleep efficiency; (5) sleep disturbance; (6) use of
sleeping medication; and (7) daytime dysfunction. The measure includes
both open-ended questions such as “During the past month, what time have
you usually gotten up in the morning?” and Likert-type questions asking to
rate frequency of sleep difficulties or overall sleep quality. All answers are
then converted to scaled scores according to provided guidelines. Ultimately,
each of the seven component scores ranges from 0 to 3 (0 = no difficulty, 3 =
severe difficulty). A global PSQI score is created by summing the seven
component scores and ranges from 0-21, with a score = 5 indicating poor
sleep quality. The scale has high internal consistency, with an overall
Cronbach’s alpha [a] = 0.83 (for a total of all seven components) and has
been validated across different age groups and clinical populations (e.g., Doi
et al., 2000; Spira et al., 2012).

The Geriatric Depression Scale Short Form (GDS-SF; Yesavage & Sheikh,

1986; Appendix L) consists of 15 questions, designed for self-administration
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and the assessment of depressive symptomatology in older people. Some of
the questions include: “Do you feel that your life is empty?” and “Do you feel
full of energy?” Answers to the questions are in a “YES/NO” format. Users
circle the answer that best describes how they felt over the past week. Of the
15 items, 10 indicate the presence of depressive symptoms and each receive
a score point when answered “YES”, while the other 5 are indicative of
depressive symptoms and receive a score point when answered "NO”
(Yesavage & Sheikh, 1986). A total score is created by summing the score
points from all answers. A score of 5 or more suggests depression. The initial
validity study (Yesavage & Sheikh, 1986) on the GDS-SF, conducted among
a mixed sample of the older adult population, including patients hospitalised
for depression and healthy community-dwelling older adults, reported high

internal consistency with a = 0.84.

Social function measures

Generativity Scale (Gruenewald et al., 2016; the form is not publicly

available) contains 13 items such as ‘I feel like | make a difference in my
community” and “l want to show people younger than me how to do things”.
Participants respond to each item on a 6-point scale from “strongly disagree”
to “strongly agree”. A total score is created for Generative Desire (i.e., a need
to nurture and guide the younger generation) by summing the relevant 7
items and a total score of perceptions of current Generative Achievement
(i.e., a sense of contribution to development of the younger generation) by
summing 6 items. This scale was found to have high internal reliability of
each of the two scales with a = 0.82 for generative desire and a = 0.90 for

generative achievement (Gruenewald et al., 2016).

The Semantic Differential Scale (Osgood et al.,1957; Appendix M) consists of

ten pairs of bipolar adjectives (i.e., with opposite meanings) derived from
previous studies on intergenerational attitudes (e.g., Caspi, 1984; Pinquart et
al., 2000) that could be used to describe children, such as skilful-clumsy,

independent-dependent, generous-selfish. Participants are asked to rate
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schoolchildren on each bipolar dimension using a 7-point scale (+3; +2; +1;
0; -1, -2; -3), with positive scores indicating more favourable attitudes and a
midpoint rating neutrality or uncertainty (Haddock & Huskinson, 2004). The
nearer the response is to each adjective the stronger the participant supports
it. A total score was created by summing all 10 items. The original semantic
differential scale exhibits high test-retest reliability (r = 0.72) and internal
consistency (Caspi, 1984); and is a valid measure of prejudicial attitudes,

highly predictive of future behaviour (Haddock et al., 1993).

The International Personality Item Pool (IPIP; Goldberqg, 1992: Appendix N) is

a 50-item questionnaire that assesses personality and includes items such as
“Am the life of the party” (Extraversion), “Insult people” (Agreeableness),
“Like order” (Conscientiousness), “Get irritated easily” (Emotional Stability)
and “Am full of ideas” (Openness to Experience). Participants respond to
each item on a 5-point scale from “very inaccurate” to “very accurate”. Then,
total scores are created for each of the five traits - Extraversion,
Agreeableness, Conscientiousness, Emotional Stability, and Openness to
Experience - by summing 10 items per each factor. The internal consistency
(mean r = 0.84; Goldberg, 1992) and concurrent validity of the IPIP factor
markers have been demonstrated worldwide (e.g., Gow et al., 2005; Guenole
& Chernyshenko, 2005). The IPIP Big-Five factor markers were found to be
strongly correlated with the personality scales such as NEO-Personality
Inventory (Costa & McCrae, 1985; r = 0.46 to 0.69; Goldberg, 1992), the
NEO-FFI (Costa & McCrae, 1992; r = 0.49 - -0.84; Gow et al., 2005), or the
Big Five Inventory (John et al., 1992; r = 0.47 to 0.72; Zheng et al., 2008).

Summary

There is a clear overlap between some of the measures used in the present
study with those included in other IE studies. Following a recommentation
from the systematic review (see Section 2.5.5), the same measures (if
accessible and feasible) were used to enhance comparability of the findings

across IE programmes. The effect sizes reported on those measures varied
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across studies, depending on the size of the intervention (see Table 3.1

below).

Table 3.1

Outcome measures consistent with previous studies and effect sizes

identified.
Outcome Study Sample | Design Effect sizes
Measure size
The revised UCLA | Barbosa, 12 Pre-and post- No significant effect of group, but large effect of
Loneliness Scale | M.R., etal. controlled study | time was reported for loneliness (r=-0.51).
(Russell et al., (2020)
1980)
The Life Johnson, W. | 20 Pre- and post- No significant effects were found for life satisfaction
Satisfaction Index | (2015) uncontrolled (p-values and effect sizes not specified).
for the Third Age- study
Short Version
(LSITA-SF;
Barrett & Murk,
2009)
The Geriatric Barbosa, 12 Pre-and post- A significant effect of group and large effect of time
Depression Scale | M.R., et al. controlled study | was reported for depression (p=.014; r = - 0.714).
Short Form (GDS- | (2020)
SF; Yesavage &
Sheikh, 1986) Using t-tests, no significant main effect of
Posada, 14 Non-randomised | intervention group was found at time 3 (final follow-
M.M. (2006) controlled trial up), but medium effect size of time was reported on
depression scores for ‘cognitively intact’ (Cohens’ d
=.56). When an ANOVA was carried out, including
the intervention group and time (baseline vs time 3)
variables, the main effect of intervention and the
interaction effect were not reported.
Hernandez, | 103 Non-randomised | A significant group x time interaction effect was
C.R.and controlled trial found on depression (p < .0001). There was a
Gonzalez, significant reduction of depressive symptoms in the
M.Z. (2008) intervention group (p < .001), whereas an increase
was observed in the control group (p < .001). This
study did not report effect sizes; therefore, the F
statistic was used to determine Cohen’s d. A large
effect size was found (d = 2.3472).
Generativity Scale | Gruenewald, | 702 RCT A significant effect of intervention group was found
(Gruenewald et T, etal on:
al., 2016) (2016) (1) generative desire at the 4-month (p < .05;
Cohen’s d = .18), 12-month (p < .05; d = .17), and
24-month (p < .001; d = .26) follow-up;
(2) perceptions of generative achievement at the 4-
month (p <.001; d = .29), 12-month (p < .05; d =
.19), and 24-month (p < .05; d = .16) follow-up.
The Semantic Pinquart, R., | 20 Non-randomised | A significant group x time (pretest vs posttest vs 7-
Differential Scale | et al. (2000) controlled trial week follow-up) interaction effect was found on:
(Osgood et cross-age attitudes towards the children
al.,1957) participating in the intervention (p < .01). The effect

size was not reported; however, F-value (F = 4.13)
was used to calculate Cohen’s d, which showed a
large effect size (d = .91), due to a substantial
increase in positive attitudes in the intervention

group.
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As per results sections in Chapter 2 (see Sections 2.4.7, 2.4.8, 2.4.9),
the most consistent improvements were previously observed in relation to
outcomes such as generativity, cross-age attitudes, as well as physical
activity. Therefore, this RCT aimed to provide further evidence to support
potential positive effects of IE on older adults’ self-perceptions of generativity,
their attitudes towards the younger generation and the level of their physical
activity. This study also included measures of depression, loneliness, and life
satisfaction that have been previously looked at (see Section 2.4.8), but that
have showed inconsistent effects.

Furthermore, studies included in the systematic review (see Chapter 2)
primarily reported on psychosocial and health and wellbeing effects of IE and
relatively few investigated impacts on cognition. Therefore, this study aimed
to build on the existing, more limited evidence on the impacts of IE on
executive function, processing speed, immediate and delayed memory
(Carlson et al., 2008, Sakurai et al., 2018) and provide reliable effects on
those outcomes in cognitively healthy older adults. To date, IE studies
provided limited support for the short-term benefits across those measures,
which were mainly identified in samples stratified by baseline impairment
(Carlson et al., 2008; see Section 2.4.7). Moreover, the limited evidence on
the effects of IE on cognitive function has not comprehensively covered all
core areas of cognition (i.e., executive function, processing speed, short-term
memory, working memory, long-term memory) that typically display often
large age-related impacts (e.g., Bopp & Verhaeghen, 2007; Nyberg et al.,
2003; Park et al., 2002; Ronnlund et al., 2005; Salthouse, 1996). Thus, this
intervention aimed at exploring impacts of IE on a broader range of cognitive
outcomes in order to provide more comprehensive and stronger conclusions
about the potential benefits of IE on cognitive performance in older
adulthood. In addition, to improve previously applied methods of cognitive
assessment that included pen-and-pencil tests, a more sensitive and
standardised, but easy to use, computerised battery of tests was used in this

study.

154



In addition, this RCT investigated sleep quality that has not been
explored in the previous IE studies. As the frequency of sleep complaints and
different sleep disorders (e.g., insomnia) become more apparent with age
(Christopher, 2013), it is crucial to identify activities that can potentially
improve subjective sleep quality and, by extension, potentially brain health, in
older adults (Brewster et al., 2015; Costa et al., 2022; Kent et al., 2021; Liang
et al., 2019, Yaffe et al., 2014). According to recent evidence, engaging in
helping behaviours (e.g., social service, volunteering) can positively impact
sleep duration (Basner et al., 2007) and compensate for some of the
physiological declines (e.g., chronic inflammation) associated with lack of
sleep (Kim & Yoon, 2020). Extending the existing research of volunteering
activities in the school-based environment could provide more evidence to
support these findings.

Finally, to date, no IE programmes considered the role of personality in
engaging in this type of voluntary activity. The aim for using the personality
measure in this pilot study was two-fold. Firstly, the data were collected to
describe the sample at the baseline recognising certain levels of personality
traits represented by participants. Secondly, the researcher was interested in
potential longer-term effects of volunteering on personality, thus we repeated
the personality measure after six months of involvement. There is evidence
indicating a link between volunteerism, wellbeing, and personality in later life.
For example, positive personality traits such as Openness to Experience,
Emotional Stability, Agreeableness, and Conscientiousness were positively
related with higher likelihood of engaging in volunteer work and higher levels
of subjective health (Baek et al., 2016). Moreover, research showed that
increases on those positive personality traits over time could be facilitated by
the experience of community engagement (Hill et al., 2012). Additionally,
although there is a great deal of variability across individuals, it has been
demonstrated that personality, or at least responses to personality
guestionnaire items, could shift as a result of changing demands and
experiences, not only over long periods of time, but also day to day (Mroczek

et al., 2006). Since those changes in positive personality traits can coincide
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with maintaining health and wellbeing, it is important to explore IE as a
potential facilitator of that variability, but to consider potential longer-term

change.

3.5 Ethical Considerations

This pilot RCT was approved by the School of Psychological Sciences and
Health Ethics Committee at the University of Strathclyde and the West
Lothian Council Ethics Committee initially in May 2018 (with minor
amendments approved on subsequent occasions, for example to extend the
study into the following school year). As part of the ethics application
process, a risk assessment was also conducted.

3.5.1 Informed Consent

Parent/guardian information sheet and consent. Prior to the commencement
of the programme, parents/guardians of P1-P4 pupils in the four participating
schools were contacted by the researcher. They received an information
letter describing the nature of the project and what was involved in
participating in it (see Appendix O). Researchers’ contact details were also
provided in the letter so that parents could find out more about the study, if
required. Additionally, they could opt their children out from engagement with
older adults participating in this study. To do so, the reply-slip was to be
handed to school staff. To ensure the opportunity to opt-out was not missed,
schools sent a blanket communication to parents/guardians of pupils in all
classes involved in the study at the beginning of the school year. Only two
parents raised initial concerns/queries regarding the intervention. However,
after further discussion and clarification provided by the researcher and the

Head Teacher, they decided not to opt out their children.

Older adult participant information sheet and consent. The older adult
volunteers were provided with detailed information about the study on two

ocassions. First, the purpose of the intervention, its procedure and
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requirements were explained to them during the initial telephone screening.
Potential participants were given the opportunity to ask questions and if
necessary the time to consider. Their verbal consent was requested in order
to obtain some basic demographic information to verify their eligibility. Next, a
Participant Information Sheet (Appendix P) was provided to the volunteers
during the first in-person meeting. They were advised to read it carefully in
the presence of the reasearcher, encouraged to ask questions, and asked to

sign a Consent Form if they wished to continue.

3.5.2 Risk of harm to participants

Potential ethical issues related to cognitive screening. The current study
involved recruiting healthy older adults and collecting and retaining pseudo-
anonymised data. The main ethical concern that was borne in mind,
however, was in relation to the cognitive screening tests and the chance of
observing signs of possible cognitive impairment in older adults. Therefore,
there was a protocol in place to be used in relation to this. In the event of a
score being obtained on the Mini-Mental State Examination (Folstein et al.,
1975) which may be indicative of cognitive impairment, the researcher would
first sensitively (verbally) inform the participant that they performed lower
than expected on this general cognitive task. It would be highlighted,
however, that: a) they were not undergoing a clinical assessment by us; and
b) that the low score was not necessarily indicative of a problem and might
have a variety of causes. This information would also be given in writing, in a
Debrief Sheet written specifically for these individuals, who would not
progress with the study (Appendix Q). This also stated that, should they have
any concerns and especially if they have noticed experiencing problems in
everyday life, then their GP could be approached to perform a memory
check-up. The Chief Investigator designed and has previously used this
protocol for multiple research studies in order to be consistent with the BPS
Code of Human Research Ethics guideline ‘Giving Advice’ (BPS, 2014) which
states that “a researcher may obtain evidence suggesting the existence of
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psychological or physical problems of which a participant may appear to be
unaware. In such a case, the investigator has a responsibility to discuss this
with the participant if the investigator believes that by not doing so the
participant’s future wellbeing may be endangered”. However, given that all
participants in this study obtained scores of = 27, the protocol was not

required to be implemented.

Potential ethical issues related to the school engagement. In the event that a
participant became upset/distressed as a result of participating in the
intervention, they were encouraged to discuss any issues with school staff in
the first instance, who would try to resolve the issue. They might also contact
the researchers or speak to their GP, if appropriate and depending on the
nature of the problem. However, the Participant Information Sheet (Appendix
P) clearly stated that participants could withdraw at any time, without
explanation or penalty. A Debrief Sheet (Appendix Q) was also given to each
participant after the final 6-month testing. Both of these provided the contact
details of the researcher, the Chief Investigator, and the Ethics Convenor,
who they could contact if they had experienced any distress as a result of

their participation.

3.6 Summary

This chapter provided a comprehensive overview of the present pilot RCT
protocol and associated quantitative data collection methods. This choice of
research methods and applied model of IE were based on previous studies
that provided the highest quality available evidence on the topic.
Standardised measures used in this study were consistent with instruments
used in other intergenerational programmes and were validated for use with
older adults. By applying this research protocol and assessment strategy, we
aimed to support development and testing of a comparable intergenerational
model to the ‘gold standard’ model used successfully elsewhere, as well as
to contribute unique data to the literature. In the next chapter, findings from

the pilot RCT are presented.
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CHAPTER 4. Cognitive, health and social outcomes of
Generation for Generation, an intergenerational

engagement intervention, for older adult volunteers

4.1 Chapter overview

The current pilot randomised controlled trial (RCT) was designed to examine
the potential cognitive, health and wellbeing, and social benefits of an
intergenerational primary school-based programme, Generation for
Generation, for older adult volunteers. The first section of this chapter
comprises a summary of existing literature relevant to the topic, and the
study’s aims and hypothesis are outlined. The following section provides a
summary of the data analysis plan. The results section begins with
descriptive statistics of demographic and health variables for each participant
group. Then, the results regarding the potential effects of intergenerational
engagement (IE) on cognitive, health and wellbeing, and social outcomes are
presented in turn. The feasibility of the programme and associated RCT
methods will also be outlined. Finally, the results are discussed in the context
of the study‘s hypothesis and the existing literature. In preview of the results,
this pilot study suggests that IE may improve aspects of older adults’
cognition, physical functioning, and social outcomes [specifically, their
working memory, episodic memory, auditory verbal learning, daytime
dysfunction (sleep quality domain), cross-age attitudes, and generative
achievement]. Small to large effect sizes were observed across various
outcomes. Therefore, it is argued that IE has potential to benefit older adults’

health, but that a full-scale trial is required to confirm these effects.

4.2 Introduction

As outlined in the previous three chapters, IE could theoretically contribute to
positive functional changes associated with healthy ageing. In line with

Erikson’s (1998) psychosocial theory of development, engagement in such
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generative activities fulfils a developmental goal to prevent self-concern and
instils a sense of feeling needed. Furthermore, considering potential benefits
of IE on cognitive functioning, the engagement hypothesis supports empirical
findings indicating that complex and cognitively stimulating activities could
increase the level of the individual’s mental flexibility (Schooler et al., 1999).
These include improvements in executive function (Carlson et al., 2008),
memory (Park et al., 2014), and speed of processing (Stine-Morrow et al.,
2008). Mentally challenging tasks are believed to allow the ageing brain to
maintain a higher level of cognitive functioning by promoting neural
scaffolding (i.e., the scaffolding theory of aging and cognition-revised; STAC-
r; Reuter-Lorenz & Park, 2014). According to STAC-r, the brain’s
effectiveness for building scaffolds (i.e., compensatory neural circuitry) can
be enhanced by engaging in beneficial activities including cognitive training,
new learning, or physical activity (Reuter-Lorenz & Park, 2014).

Indeed, our systematic review (see Chapter 2) revealed that IE could be
an effective multimodal response to the challenges of an ageing society, age-
related negative perceptions, and to the need for more intergenerational
communities. By engaging in meaningful and productive roles that benefit
society, older adults can experience gains in physical activity level (Tan et al.,
2006, 2009), cognitive function (Carlson et al., 2008), improved mood and
mental health (Murayama et al., 2015; DeMichelis et al., 2015), positive shifts
in cross-age attitudes (Gamliel et al., 2014; Meshel & McGynn, 2004), and
enhanced social connectedness (de Souza & Grundy, 2007; Fujiwara et al.,
2009). Across the available evidence that was outlined in our systematic
review (see Chapter 2), outcomes that showed the most consistent patterns
of improvement were associated with physical functioning (e.g., Fried et al.,
2004; Tan et al., 2006, 2009), anxiety (Halpin et al., 2017; Sng and Jung,
2020; Xu et al., 2016), generative contributions (Ehlman et al., 2014;
Gruenewald et al., 2016), and attitudes towards children (Chippendale &
Boltz, 2015; Santini et al., 2018). These findings seemed to be linked to older
adults’ motivations and desire to promote their own wellbeing (Chen &
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Morrow-Howell, 2015), as well as to give back and re-connect with younger
generations (Erikson, 1950; McAdams & St. Aubin, 1992).

Thus, existing research indicates that older individuals involved in
intergenerational programmes can potentially experience a range of
biopsychosocial benefits (see Chapter 2). However, stronger conclusions on
the impacts of IE cannot yet be drawn considering the limited number of high-
quality studies and particularly RCTs. Research studies in this area often use
a wide range of models for programme implementation and self-developed
outcome measures that limit generalisability and affect the comparability of
the findings. Moreover, most of the research has investigated social
outcomes (e.g., generativity, cross-age attitudes). Hence, there has been
more limited consideration of possible benefits for health and wellbeing; for
those outcomes, findings were less consistent and therefore less conclusive.
In particular, only eight out of 44 identified studies examined impacts of IE on
cognitive functioning and most focused on one specific cognitive domain
(e.g., Carlson et al., 2009; Newman et al., 1995; Sakurai et al., 2016) rather
than covering a broad range of outcomes. Therefore, more research is
needed that uses standardised measures, draws upon gold standard models,
and takes a range of potential outcomes into account.

As revealed in the systematic review (see Chapter 2), there is also a lack
of studies examining the potential effects of IE intensity and duration on
cognitive, health, and social outcomes in older adult volunteers. Only one IE
study investigated and demonstrated an intensity-response relationship,
suggesting a more positive intervention effect as a function of the greater
level of exposure (i.e., number of cumulative hours of participation) to the
programme (Gruenewald et al., 2016). This suggests that high-intensity
engagement (in this case, 15 hrs/wk) for an extended period of time (i.e., 24
months) may be more beneficial for older adult participants. In addition, other
evidence presented in the systematic review showed significant effects of IE
programmes involving short-term and less frequent interactions, such as
1h/week over 2-3 weeks or 1.5h/week over 6 weeks (e.g., Ehiman et al.,
2014; Hsu et al., 2014; Pinquart et al., 2000). However, to date, little is known
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about the impact of intervention intensity and duration on older adults’
functioning and where the lower and upper threshold for improvement lies.
Therefore, research is needed that uses the gold standard approach (i.e.,
RCTSs), but that involves a more moderate and more easily achievable
commitment (e.g., 8 hrs/week).

Over the past 30 years, intergenerational initiatives and activities have
been implemented in a variety of settings and across numerous countries.
However, a particular research effort has been devoted to understanding the
outcomes of engagement between younger and older generations in the
school environment, where older adult volunteers are placed as tutors or
mentors (Carlson et al., 2008; DeMichelis et al., 2015; Gamliel et al., 2014;
Meshel & McGynn, 2004; Murayama et al., 2015). Considering schools’
limited resources and the need for promoting health and wellbeing in the
older adult population, intergenerational school-based programmes have
become a potentially important mechanism for supporting educational, social
and personal growth of the pupils, and for providing older adults with access
to meaningful roles that can enhance their functioning and social connections
(Fried et al., 2004; Fujiwara et al., 2009; Kaplan, 2001; Strand et al., 2014;
see Section 1.4 and Chapter 2 for more detail).

A number of school-based IE studies have focused on a range of health
and wellbeing outcomes, most notably anxiety, depression, and physical
functioning (e.g., Halpin et al., 2017; Hernandez & Gonzalez, 2008; Tan et
al., 2006, 2009), but there is still no evidence on the effects of such
interventions on specific outcome measures including sleep quality. Most
recent evidence indicates that engaging in helping behaviours (e.g., social
service, building, clean-up activities, care activities) can positively impact
sleep duration (Basner et al., 2007) and compensate for some of the
physiological declines (e.g., chronic inflammation) associated with lack of
sleep (Kim et al., 2020). Extending the existing research of volunteering
activities in the school-based environment could provide more evidence to
support these findings. To minimise the need of applying pharmacological

therapies to regulate the sleep-wake cycle, it is critical to develop alternative
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interventions with potential to resolve that health-related issue. By creating
opportunities for older adults to be less sedentary and more physically active,
those interventions can contribute to improved cardiorespiratory fitness that,
in turn, lowers the risk of poor sleep quality (Sloan et al., 2020).

Furthermore, to date, no intergenerational programmes considered the
role of personality in engaging in this type of voluntary activity. However,
there is evidence indicating a link between volunteerism, wellbeing, and
personality in later life. For example, personality traits such as Extraversion
and Openness to Experience were positively related with higher levels of
cognition, higher likelihood of engaging in volunteer work, whereas Emotional
Stability, Agreeableness, and Conscientiousness additionally contributed to
higher levels of activities of daily living and higher levels of subjective health
(Baek et al., 2016). Moreover, higher levels of Openness to Experience were
associated with greater gains in cognitive function following participation in
cognitively stimulating programmes/training (Gratzinger et al., 1990; Stine-
Morrow et al., 2014). Previous research also demonstrated that increases on
positive personality traits over time can be facilitated by the experience of
community engagement, or coincide with increases in social wellbeing (Hill et
al., 2012). Thus, considering that the older adult population is at higher risk
for health and functional declines, it is important to develop effective
interventions that would promote simultaneously functional health, positive

personality traits, and social engagement.

Objectives

The main goal of the current intervention was to test the effects of an IE
programme by using a pilot RCT in Scottish primary schools. We also aimed
to build on the existing literature that has suggested a range of potential
biopsychosocial benefits of IE, including some previously observed
improvements in health and wellbeing, cognitive performance, and social
functioning. In addition, this pilot trial considered whether a moderate

exposure and duration IE programme (i.e., 8 hours per week over 6 months)
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can provide similar benefits as longer term high-intensity volunteering
implemented in existing, gold-standard interventions (i.e., 15 hours per week
over 12 months or 3 years; Carlson et al., 2008; Tan et al., 2009). Different
parameters of the feasibility were also considered to help inform future
research. Finally, to our knowledge, this is the first study that has examined
the potential impact of IE on sleep quality and personality.

The hypothesis is that a moderate level of participation (8 hours/week
over 6 months) in a primary school-based IE programme will benefit older
adults’ cognitive, social, and health and wellbeing outcomes, especially after
6 months as compared to 3 months of engagement, due to the greater

stimulation experienced.

4.3 Methods

This pilot trial was pre-registered with Open Science Framework (OSF;

osf.io/kupbm).

4.3.1 Design

The study took the form of an experimental design and specifically a pilot
RCT. The research was a mixed factorial design with two factors: group
(control, intervention; between groups) and time (baseline, 3-month, and 6-
month follow-up; repeated measures). The dependent variables were all
outcome measures involved in the current study, i.e., cognitive, health and

wellbeing, and social outcomes. See section 3.4.3 for a full list of measures.

4.3.2 Software

Main analyses in this study were carried out using SPSS 25.0 (IBM Corp.,
2017). Bayes Factors were calculated using JASP 0.11.1.0 (JASP Team,
2019; Wagenmakers et al., 2018). The Exploratory Software for Confidence
Intervals (ESCI; Cumming, 2012) software (https://theewstatistics.cns/esci/)

was used for calculating Cohen’s d.
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4.3.3 Data Analysis

Sociodemographic and health status covariates, and baseline data were first
examined by intervention status using between subjects t-tests or chi square
(as appropriate), to assess the similarity of the groups at the outset of the
study. Two-tailed significance was reported.

Cognitive, social, and health and wellbeing measures taken at baseline, and
3- and 6-month follow-up timepoints were each analysed using a 2
(participant group: intervention versus control) x 3 (time: baseline, and 3- and
6-month follow-up) mixed analysis of variance (ANOVA), with Greenhouse-
Geisser correction used where sphericity could not be assumed. The
standard p < .05 criterion was used for determining if main effects and
interactions were significant. The interaction is critical to demonstrating an
intervention effect (i.e., effect of time dependent on the intervention group).
To follow up any significant interactions, the effect of time within each group
was assessed using one-way repeated measures ANOVAs. Any significant
effects of time were then followed up using Bonferroni-corrected pairwise
comparisons (i.e., baseline vs 3-month, baseline vs 6-month, 3-month vs 6-
month follow-up). The p-values were automatically adjusted during analyses
to account for the number of comparisons. Given the pilot nature of this
study, however, the statistical results are to be treated as preliminary and
exploratory, and interpreted with caution. Rather, the effect sizes of time
within each group (i.e., Cohen’s d for baseline vs 3-months, and baseline vs
6-months) will therefore be emphasised. Cohen’s d was calculated as in

Equation 3 below, where M = mean and S = standard deviation of either
group.
Cohen'sd = My;; / V[(SZ + S3)/2]

We used Cohen’s (1962) categorisation of effect size in which a value of .2 is

considered small, .5 is medium, and .8 or more is large.
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Measures taken at baseline and 6-month follow-up only (i.e., personality)
were analysed using a 2 (group: intervention versus control) x 2 (time:
baseline and 6-month follow-up) mixed ANOVA. To follow up any significant
interactions, the effect of time within each group was assessed using paired

t-tests.

Assessment of the strength of evidence. In addition to frequentist analyses,
Bayes Factors (BFs) were also reported in this study. This allowed us to
determine the strength of the evidence for the null versus alternative
hypotheses (van den Bergh et al., 2020). Inclusion Bayesian Factors (BFinci)
estimating the strength of evidence for the inclusion of the main and
interaction effects in the model were calculated for ANOVA effects. The
interpretation of BFs was based on the classification proposed by Jeffreys
(1961) and modified by Lee and Wagenmakers (2013). That is, a BF of 1-3
indicates weak or anecdotal evidence for the effect, 3-10 indicates moderate

evidence, and BF > 10 indicates strong evidence.

Associations between volunteer exposure and study outcomes. Pearson
correlation analyses were used to assess the presence of a linear
relationship between volunteer exposure (i.e., number of cumulative hours of
engagement) and all outcomes under investigation. Raw difference scores
were calculated for each outcome for baseline vs 3-month and baseline vs 6-
month follow-ups, and then correlated with engagement exposure (volunteer

hours).

4.3.4 Data exclusion

Data points were retained for all measures as far as possible. For example,
one of the participants withdrew from the school-based programme before
completing the full six months of engagement, but agreed to complete all the
required assessments, therefore their data were retained. Also, the whole
data set was checked for outliers that were identified visually based on
graphical analysis using boxplots. However, given the pilot nature of this

work and the associated small sample size, outliers and extreme cases were
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noted but not removed from the main analyses. To ensure they did not affect
the results, the ANOVASs were re-run for the reduced data set where outliers

and extreme outliers were identified (see Section 4.4.5).
4.3.5 Missing data

It is important to note that while the majority of the dataset is complete, the
cognitive data are missing for the 6-month follow-up for 13 participants
(belonging to Cohort 3). This was unavoidable and was a result of the
discontinuation of face-to-face testing due to the COVID-19 pandemic (with
testing having been due in March-April 2020, and the first UK lockdown
starting in March 2020). However, for these participants we were able to

collect the social and health and wellbeing data via postal survey.

4.4 Results
4.4.1 Participant baseline characteristics

In total, 36 participants aged between 60 and 80 years (M = 66.61; SD =
5.12) completed baseline testing and were randomised (using a sealed
envelope method; see section 3.4.2) to either the intervention (n = 18) or
control/wait-list (n = 18) group (Table 4.1; note, two volunteers who dropped
out after the baseline testing are not included in the baseline comparison).
The sample consisted of 29 females and 7 males, 52.8% of whom were
married. The participants’ ethnicity was primarily White British (94.4%). This
reflects the 60+ population living in the local authority (98%; Scotland’s
Census, 2011) and is similar to the ethnic background of the primary school
pupils (82% of those pupils are White British; Scottish Government, 2018)
and primary school teachers (91%; Teacher Census, 2018). Participants had
between 0-5 children (M = 1.97; SD = 1.08) and 0-7 grandchildren (M = 2.58;
SD = 2.7). All participants completed primary and high school education, and
the majority of them reported completing higher/further education (N = 33).
Most participants were retired but one was in part-time employment and 11

had other volunteering jobs (not involving intergenerational engagement).
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When asked about their previous experience of working in the school
environment, 52.8% reported none, 27.8% reported teaching in schools, and

19.4% reported other non-teaching experience (e.g., administrative and
catering roles)
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Table 4.1

Demographic and Baseline Characteristics by Intervention Status.

Demographic characteristics CO?:'ZI 1gsr)o up Interv(ennt=io1r;)group p(x*ort Fu(lrl1 s:gg))le
Age, M (SD) 67.89 (5.18) 65.33 (4.88) 137 (-1.583) 66.61 (5.12)
Gender n (%): .206 (1.60)

female 13 (72.22) 16 (88.89) 29 (80.56)

male 5(27.78) 2(11.11) 7(19.44)
Ethnic Background, n (%): 446 (2.67)

White Scottish 14 (77.78) 14 (77.78) 28 (77.78)

White English 4(22.22) 2(11.10) 6 (16.66)

White Irish - 1(5.56) 1(2.78)

Indian - 1(5.56) 1(2.78)
Marital status, n (%) 252 (4.09)

married 7(38.89) 12 (66.67) 19 (52.78)

widowed 3 (16.66) 3(16.67) 6 (16.67)

divorced 7 (38.89) 2(11.10) 9 (25.00)

single 1(5.56) 1(5.56) 2 (5.55)
Years of education, M (SD):

Primary School 6.78 (0.55) 6.94 (0.64) 407 (0.84) 6.86 (0.59)

High school 4.89 (1.41) 5.44 (1.04) .188 (1.35) 5.17 (1.25)

Further/Higher 3.39 (2.09) 4.67 (1.85) .060 (1.94) 4.03 (2.05)

Total 15.06 (3.28) 17.06 (1.98) 034 (-2.21) 16.06 (2.86)
Employment status, n (%): .310 (1.03)

retired 18 (100.00) 17 (94.44) 35(97.22)

in employment - 1(5.56) 1(2.78)
Age of Retirement, M (SD) 62.44 (4.79) 58.78 (5.58) 042 (-2.12) 60.61 (5.45)
Number of children, M (SD) 2.06 (0.94) 1.89 (1.23) 651 (-0.46) 1.97 (1.08)
Number of grandchildren, M (SD) 2.94(2.13) 2.22(242) .348 (-0.95) 2.58 (2.27)
Other Volunteering Engagement, n (%) 7(38.9) 4 (22.22) 278 (1.18) 11 (30.56)
Previous experience of working in the
school environment, n (%): .095 (2.79)

Teaching Staff 2(11.11) 8 (44.44) 10 (27.78)

Other 4(22.2) 3(16.67) 7(19.44)

None 12 (66.70) 7(38.89) 19 (52.78)
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Baseline characteristics Co?:]rgl 19{;)0 up gl:::s;v;annt:ic;r;) Fu(lrl‘ s:;gr))le p(x:ort)
Self-rated health, n (%): 631 (1.73)

Excellent 4 (22.22) 3 (16.67) 7(19.44)

Very good 8 (44.44) 11(61.11) 19 (52.78)

Good 5(27.78) 4(22.22) 9 (25.00)

Fair 1(5.56) - 1(2.78)
Alcohol intake (units per week), M (SD) 4.22 (4.98) 4.70 (5.22) 4.44 (5.05) 775 (0.29)
Smoking, n (%) 0 0 0
MMSE score, M (SD) 29.72 (0.58) 29.28 (0.83) 29.50 (0.74) .070 (-1.87)
NART score*, M (SD) 118.56 (4.36) 119.22 (4.76) 118.89 (4.51) 664 (0.44)
IADL score, M (SD) 7.94 (0.24) 7.89(0.47) 7.92 (0.37) 658 (-0.45)

Note: MMSE - Mini-Mental State Examination; NART - National Adult Reading Test; IADL —
Instrumental Activities of Daily Living. * Estimated Full Scale 1Q score.

Participants were generally healthy and independent, with the majority of
them reporting good health or better. In terms of cognitive status, their MMSE
scores ranged between 27 and 30 suggesting no cognitive impairment. The
sample had above average intelligence, with estimated full-scale IQ scores
ranging between 105 and 127.

No group differences were found on most of the demographic and
baseline characteristics, except for total years of education (p = .034), with
the intervention group having more years of education compared to the
control group; and age of retirement (p = .042), with the intervention group
retiring slightly earlier than the controls. Baseline comparisons of the core
outcome measures were also conducted to test for any potential group
differences at the outset of the study (see Appendix R). No group differences
were found for any of the cognitive (all p > .094), health and wellbeing (all p >

.052), and social outcomes (all p > .079).
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4.4.2 Cognitive outcomes

A total of 21 participants (i.e., Cohort 1 and 2; see section 3.4.1), including 10
from the intervention group and 11 controls, completed all three waves of
cognitive assessments (Table 4.2). As specified earlier, the final wave of
cognitive data collection for Cohort 3 had to be abandoned due to the
COVID-19 pandemic. Therefore, main effects of group and time, and their
interaction, for 36 participants (all three cohorts) who completed baseline and
3-month follow-up will additionally be described and graphically presented
(Appendix S). Baseline comparisons for the reduced sample were conducted

showing a significant group difference in working memory only (p = .023).

Cognitive performance over time— baseline vs 3- and 6-month follow-up

A series of 2 x 3 repeated measures ANOVAs were used to test for main
effects of group and time, as well as the crucial group x time interactions, first
on the smaller sample that had completed all three waves of testing (Table
4.2).

No significant effects were found for executive function (all p > .087, BF =<
1.24) or speed of processing (all p > .058, BF < 1.56).
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Table 4.2

Cognitive function from baseline to 3-month and 6-month follow-up across intervention and control groups.

Control (n=11) Intervention (n = 10) Main effect Interaction

Outcome

Baseline 3 months 6 months Baseline 3 months 6 months Group Time Group x Time

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) p (F)
Executive function 7.30(0.80) 7.18 (1.08) 7.22 (1.17) 7.67(0.79) 7.96 (0.47) 7.75(0.62) 087 (3.26) 883 (0.13) 556 (0.60)
Processing speed 38.36 (8.38) 37.45 (8.89) 38.18 (7.24) 43.40 (5.91) 44.10 (8.48) 44.70 (6.60) 058 (4.08) 862 (0.15) 792 (0.24)
Working memory 17.91(2.59) 19.09 (3.18) 19.00 (2.28) 2050 (2.17) 23.60 (1.51) 24.50 (0.85) <.001(11.37)  <.001(33.31) .047 (3.32)
Episodic memory 10.27 (4.27) 12.36 (4.57) 10.18 (6.63) 9.40 (5.58) 17.20 (9.31) 18.20 (8.69) 112(2.78) .003 (6.79) 015 (4.72)
/LA;J::L?%VerbaI 2855(396)  28.36(393)  2582(397)  29.00(556)  3420(377)  38.90(393)  <.001(1852)  .001(7.91)  <.001(23.43)
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For working memory, significant main effects of time, F(1, 19) =33.31, p <
.001, np? = .374, BF = 1086, and group, F(2, 38) = 11.37, p <.001, ny? =
.637, BF = 119, were detected. There was also a significant interaction
between group and time, F(2, 38) = 3.32, p = .047, ny?=.149, BF = 1.64
(Figure 4.1).

Figure 4.1
Mean working memory scores (x SE) for the intervention (n = 10) and control
(n = 11) groups at baseline and 3- and 6-month follow-ups.
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To follow up the significant difference found between groups for this measure
at baseline when n=21 (reduced sample size), independent samples t-tests
were conducted to compare the intervention and control groups at the 3- and
6-month time-points. In addition to the baseline difference noted earlier, the
significant effect of group was found at both 3-month follow-up, t(15) = 4.216,
p<.001, and 6-month follow-up, t(13) = 7.450, p <.001.

To follow up this significant interaction, the effect of time within each group

was assessed using one-way repeated measures ANOVAs (as detailed in
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section 4.3.3). The effect of time was found to be significant within the
intervention group, F(2, 18) = 18.04, p < .001, ny? = .667, BF = 4915.
Bonferroni-corrected pairwise comparisons confirmed a significant increase
between baseline and 3-month follow-up, t(10) =-3.83, p =.012, d = 1.66,
and baseline and 6-month follow-up, t(10) = -5.367, p =.001, d = 2.42 (see
Figure 4.1), but there was no difference between 3- and 6-month follow-up (p
=.324). No significant effect of time was found in the control group (p = .355).
Note, however, with this sample, the Bayesian evidence for the interaction

effect in working memory was weak.

Due to the significant baseline difference, secondary analyses were
conducted in order to control for baseline score as a covariate. Analyses of
Covariance (ANCOVA) was used to examine the difference between the
control and intervention groups at 3- and 6-month follow-up. This alternative
analytical approach did not affect the findings. The group differences at the 3-
and 6-month follow-ups for working memory were consistent with that from
the 2x3 repeated measures ANOVAs (p <.001). The estimated marginal
mean (EEM) for the intervention group was 23.35 (SD = .87) at 3 months and
24.22 (SD = .59) at 6 months, whereas for the control group EMM = 19.32
(SD =.83) and EMM = 19.25 (SD = .56) at 3- and 6-month follow-up,
respectively.

Regarding episodic memory, a significant main effect of time was detected,
F(2, 38) = 6.79, p = .003, np? = .263, BF = 5.66, and no main effect of group
(p =.112, BF = 1.04). However, there was a significant interaction between
group and time, F(2, 38) = 4.72, p = .015, np? = .199, BF = 3.75 (Figure 4.2).
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Figure 4.2

Mean episodic memory scores (+ SE) for the intervention (n= 10) and control
(n = 11) groups between baseline, 3- and 6-month follow-ups.

o= - @ - Intervention
—@— Control »

-
- -
-
-
-
- -

Baseline 3 months 6 months

To follow up, the positive effect of time within the intervention group was
significant, F(2, 18) = 11.77, p < .001, np? = .567, BF = 53. Bonferroni-
corrected pairwise comparisons confirmed a significant increase between
baseline and 3-month follow-up, t(10) = -4.33, p =.006, d = 1.02, and
baseline and 6-month follow-up, t(10) =-3.72, p =.014, d = 1.21, but there
was no difference between 3- and 6-month follow-ups (p = 1.00). No

significant effect of time was found in the control group (p = .523; Figure 4.2).

Finally, for auditory verbal learning, significant main effects of time, F(2, 38) =
7.91, p <.001, ny? =.294, BF = 1.45, and group, F(1, 19) = 18.52, p < .001,
ne? = .494, BF = 52, were detected. There was also a significant interaction
between group and time, F(2, 38) = 23.43, p <.001, ny? = .552, BF > 10,000
(Figure 4.3).
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Figure 4.3

Mean auditory verbal learning scores (+ SE) for the intervention (n= 10) and
control (n = 11) groups between baseline, 3- and 6-month follow-ups.
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To follow up, a significant positive effect of time was found within the
intervention group, F(2, 18) = 21.07, p < .001, np? =.701, BF = 2983.
Bonferroni-corrected pairwise comparisons confirmed a significant increase
between baseline and 3-month follow-up, t(10) =-3.03, p =.043, d = 1.01,
and baseline and 6-month follow-up, t(10) =-5.71, p <.001, d = 2.06, as well
as between 3- and 6-month follow-up, t(10) = -4.65, p =.004,d = 1.22. A
significant negative effect of time was found in the control group, F(2, 20) =
3.89, p =.037, np? = .280, BF = 2.01. However, in this case, Bonferroni-
corrected pairwise comparisons confirmed a significant decrease between
baseline and 6-month follow-up, t(10) = 3.96, p =.008 , d = - .69. There was
no difference between baseline and 3-month follow-up (p = 1.00) and

between 3- and 6-month follow-up (p = .205; Figure 4.3).

Figure 4.4 presents the effect sizes (Cohen’s d) of 3 and 6 months relative to
baseline for both the control and intervention groups. Note, a positive value

reflects improvement over time. Large effect sizes were detected for episodic
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memory and auditory verbal learning at both 3 and 6 months, as well as
medium effect sizes for executive function, but only at 3 months and a small
effect for processing speed, but only at 6 months. Although a large effect size
in working memory was detected at both time points and the interaction was
statistically significant, bear in mind that the Bayesian evidence for the

interaction effect in working memory was weak.

177



Figure 4.4

Effect sizes of mean differences between baseline and 3-month follow-up (A)
and between baseline and 6-month follow-up (B) in cognitive performance for
the intervention (n = 10) and control (n = 11) groups for the cognitive tasks.
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Cognitive performance over time — baseline vs 3-month follow-up

A series of 2 x 2 repeated measures ANOVAs were used to assess effects
within the entire participant sample that completed the first two waves of
cognitive assessment (n = 36, i.e., including Cohort 3; see Appendix S).
Overall, the same pattern of effects was found using the full sample (n = 38)
and comparing only baseline with 3-month follow-up, as was found for the
smaller sample (n = 21) that completed all three waves of cognitive
assessment (see Appendix S). However, in this set of analyses an additional
interaction was detected for executive function, F(1, 34) = 5.57, p = .024, ny?
=.141, BF = 2.71. However, note that the BF suggests weak evidence for the
interaction effect. To follow up the interaction, a significant positive effect of
time was found in the intervention group: t(17) = -2.74, p = .014, d = .51, but
no significant effect of time was detected for the control group (p = .325).

In summary, regarding cognitive outcomes, this pilot RCT highlights the
potential for positive cognitive change resulting from engagement in a
moderate-exposure school-based programme. Specifically, considering all
the analyses above, executive function, working memory, episodic memory,
and auditory verbal learning (i.e., immediate recall) all showed benefits.
Large effect sizes were detected for working memory, episodic memory, and
auditory verbal learning at both 3- and 6-month follow-ups, and a small-
medium effect size for executive function at 3 months when considering the
entire participant sample. In this sample, these potential benefits of
engagement tended to be observed at 3 months and were maintained at 6
months. However, although the large effect size in working memory was
detected, the Bayesian evidence for the interaction effect in working memory

was weak.

4.4.3 Health and wellbeing outcomes

A total of 34 participants (i.e., Cohort 1, 2 and 3), including 16 from the
intervention group and 18 controls, completed all three waves of health and

wellbeing assessments (Table 4.3).
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Table 4.3

Health and wellbeing from baseline to 3-month and 6-month follow up across intervention and control groups.

Control (n=18) Intervention (n=16) Main effect Interaction
Outcome Baseline 3 months 6 months Baseline 3 months 6 months Group Time Group x Time
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) p(F)
Depression 1.94 (2.98) 2.39 (2.99) 2.11(2.45) 1.50 (2.83) 1.06 (1.53) 1.19 (1.68) 229 (1.50) 976 (.02) 532 (.64)
Life satisfaction 52.83 (9.79) 51.83 (10.16) 53.44 (11.47) 52.38 (11.80) 56.31 (8.32) 56.31 (8.09) 461 (.56) 247 (1.43) A97 (1.71)
Loneliness 34.89 (11.64) 34.50 (11.40) 35.06 (11.13) 33.44 (12.21) 27.88 (8.30) 27.00 (5.76) 103 (2.81) .052 (3.35) .057 (3.25)
Physical Activity - Total 2420 (1883) 2351 (2667) 2045 (1761) 3235 (3905) 4558 (4969) 4842 (8523) 129 (2.43) 567 (.42) .388 (.85)
Vigorous PA 876 (1168) 922 (2066) 680 (1032) 600 (1105) 780 (1274) 542 (979) 592 (.29) 605 (.41) 916 (.04)
Moderate PA 449 (689) 315 (351) 280 (467) 255 (448) 358 (597) 1380 (5011) 476 (.52) A11(.71) .313 (1.06)
Walking 1095 (817) 1114 (1060) 1085 (851) 2403 (2628) 3420 (3745) 2919 (4175) .025 (5.50) 317 (1.12) .338 (1.04)
Sitting 30.97 (11.28) 35.00 (31.03) 37.22 (15.07) 32.66 (18.79) 26.56 (17.10) 30.78 (17.48) 375 (.81) 292 (1.26) .042 (3.33)
Sleep Quality - Total 4.83(3.03) 5.44 (3.11) 5.67 (3.50) 4.56 (2.68) 4.31(2.44) 4.13(2.73) 30 (1.11) 821 (.20) 185 (1.73)
Subjective SQ 0.89 (0.68) 1.00 (0.69) 0.94 (0.73) 0.87 (0.81) 1.00 (0.89) 0.87 (0.72) 907 (.014) 407 (.91) 922 (.08)
Sleep latency 1.06 (1.06) 1.06 (0.10) 1.22 (1.06) 0.69 (0.60) 0.50 (0.52) 0.56 (0.51) .046 (4.33) 607 (.50) 482 (.74)
Sleep duration 0.67 (0.77) 0.67 (0.69) 0.72 (0.90) 0.56 (0.63) 0.56 (0.73) 0.75 (0.93) 773 (.08) 638 (.45) 875 (.13)
Habitual sleep efficiency 0.44 (0.62) 0.61(0.92) 0.61(0.85) 0.69 (1.08) 0.69 (0.70) 0.69 (1.01) 595 (.29) 814 (.21) 814 (.21)
Sleep disturbance 1.06 (0.42) 1.33(0.59) 1.33(0.59) 1.13(0.62) 1.13(0.62) 0.94 (0.57) 280 (1.21) .344 (1.09) .059 (2.96)
Use of sleep medication 11(0.32) 0.22 (0.65) 0.22 (0.43) 0.00 (0.00) 0.13(0.34) 0.06 (0.25) 251 (1.37) 250 (1.42) 848 (.10)
Daytime dysfunction 0.61 (0.50) 0.50 (0.51) 0.61(0.70) 0.63(0.72) 0.31(0.48) 0.25 (0.45) 320 (1.02) .010 (4.94) .046 (3.24)




Health and wellbeing over time - baseline versus 3- and 6-month follow-

ups

No significant main effects or group x time interactions were found on
depression (all p > .22; BF = 0.23), loneliness (all p > .05; BF = 1.44), or life
satisfaction (all p >.19; BF = 0.51) (see Table 4.3).

Figure 4.5 presents the effect sizes in these measures, for 3- and 6- months
relative to baseline for both groups. Small to medium effect sizes were
observed for depression and life satisfaction, where positive change in life
satisfaction was indicated by a more positive effect size and in depression by
a more negative effect size. Those results are consistent with the evidence
regarding the interaction effects presented above. However, although no
significant effect was found for loneliness (p = .057), this exhibited a medium
effect size at both 3 (d = -.53) and 6 months (d = -.67) for the intervention

group.
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Figure 4.5

Effect sizes of mean differences in depression, life satisfaction, loneliness
between baseline and 3-month follow-up (A), and between baseline and 6-
month follow-up (B), for the intervention and control groups.
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Regarding physical activity, a significant main effect of group, F(1, 32) = 5.50,
p =.025, np? = .147, BF = 2.59, was found for walking, in which the mean
score for the intervention group (M = 2914; SD = 3178) was significantly
higher than that of the control group (M = 1098; SD = 808), t(17) =-2.22, p =
.040. More importantly, a significant interaction between group and time was
found for hours spent sitting, F(2, 64) = 3.33, p =.042, ny?> =.094, BF = 1.67
(Figure 4.6). However, when following up this interaction, no significant effect
of time was detected within either the intervention group, F(2, 30) =2.31,p =
116, np? = .134, BF = 0.75, or the control group, F(2, 34) = 2.32, p =.114, ny?
=.120, BF = 0.72. Note also that the Bayesian evidence for the interaction
effect was weak. There were no other significant effects on any of the

remaining physical activity measures (all p > .12, all BF < .89).

Figure 4.6

Mean scores of hours spent sitting (x SE) for the intervention (n =16) and
control (n = 18) groups between baseline and 3- and 6-month follow-ups.
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Figure 4.7 presents the effect sizes for physical activity of 3- and 6- months
relative to baseline for both groups. Positive values reflect positive changes
in all but sitting measure. The small effect sizes were detected for moderate
PA, vigorous PA, and walking at both follow-ups, but they appear more
consistent at 3 months. However, indeed there are no significant interactions
important to point out, consistent with the evidence for the interaction effects
presented in Table 4. 3. Also, the significant interaction effect found for hours
spent sitting (p = .042) is reflected in a medium effect size at 6 months (d =

A7) for the control group.
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Figure 4.7

Effect sizes of mean differences in physical activity between baseline and 3-
month follow-up (A), and between baseline and 6-month follow-up (B), for the
intervention and control groups.
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Regarding the sleep measures, a significant main effect of group, F(1, 32) =
4.33; p =.046, np? =.119, BF = 1.75, was detected for sleep latency (i.e.,
time taken to fall asleep), in which the mean score for the intervention group
(M =0.6; SD = 0.4) was significantly lower than that of the control group (M =
1.1; SD =0.9), t(24) = 2.17, p = .040. For daytime dysfunction (i.e., inability to
stay alert/awake to carry out daily functions and engage in social activity), a
significant main effect of time, F(2, 64) = 4.94; p = .010, np? = .134, BF =
2.54, but no effect of group was (p = .32, BF =.064) found. There was a
significant time x group interaction detected, F(2, 64) = 3.24; p = .046, np? =
.092, BF = 1.47 (Figure 4.8). Note, however, the Bayesian evidence for the

interaction effect was weak.

Figure 4.8

Mean daytime dysfunction scores (= SE) for the intervention (n = 16) and
control  (n = 18) groups between baseline, 3- and 6-month follow-ups.
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To follow up the interaction, a significant effect of time was found in the
intervention group, F(2, 30) = 7.15, p =.008, np? = .323, BF = 13.07.
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Bonferroni-corrected pairwise comparisons confirmed a significant decrease
between baseline and 6-month follow-up in the intervention group, t(16) =
3.00, p =.027, d = -.626, but there were no differences between baseline and
3-month follow-up (p > .059), or between the 3- and 6-month follow-ups (p =
1.00). No significant effect of time was found in the control group (p = .462).
There were no significant effects in any of the remaining sleep measures (all
p > .059, all BF < .54).

Figure 4.9 presents the effect sizes in sleep quality measures of 3- and 6-
months relative to baseline for each group. Small effect sizes that were
detected for most of the sleep quality domains, as well as the general score
of sleep quality (all d < .35) are consistent with the evidence for the non-
significant interaction effects presented in Table 4.3. However, although there
are medium effect sizes in sleep disturbance for the control group and
daytime dysfunction for the intervention group at the 3- and 6-month follow-
ups, the Bayesian evidence for the interaction effect was weak. In addition,
although no significant effects were demonstrated in the use of sleeping
medication, the domain exhibited a medium effect (d = .52) at 3-month

follow-up for the intervention.
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Figure 4.9

Effect sizes of mean differences in sleep quality between baseline and 3-
month follow-up (A), and between baseline and 6-month follow-up (B), for the
intervention and control groups.
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In summary, regarding health and wellbeing outcomes, this pilot RCT
demonstrated the potential for preventing sedentary behaviour and improving
daytime functioning in older adult volunteers. Specifically, significant
interaction effects were found in the hours spent sitting and daytime sleep-
related dysfunction (i.e., the ability to stay awake, engage in social activities,
enthusiasm to get things done). A medium positive effect size (i.e., increase)
in the hours spent sitting was detected at 6 months for the control group and
a medium negative effect size in daytime dysfunction was detected at both 3-
and 6-month follow-ups for the intervention group. For sitting, possible
reduction at 3 months and no increase at 6 months were observed for the
intervention group, but the pattern was not reliable. The benefits of
engagement in daytime functioning were reliably observed at 6 months, but

no effect of time was found in the hours spent sitting.

4.4.4 Social function and personality outcomes

A total of 34 participants, including 16 from the intervention group and 18
controls, completed all three waves of social and personality assessments
(Table 4.4).
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Table 4.4

Social function and personality from baseline to 3-month and 6-month follow up across intervention and control groups.

Control (n = 18) Intervention (n = 16) Main effect Interaction

Outcome Baseline 3 months 6 months Baseline 3 months 6 months Group Time Group x Time

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) p(F)

Cross-age attitudes- Total 11.83(8.72) 1217 (8.68) 10.61(8.60) 11.69(7.36) 17.69(8.68) 19.25(5.05) .051(4.10) .023 (3.99) .004 (5.91)
skilful - clumsy 1.11(0.83) 1.06 (0.10) 1.00 (0.91) 0.94 (1.18) 1.19 (1.11) 1.50 (1.16) 569 (.33) 495 (.62) 257 (1.38)
independent -dependent 0.22 (1.35) 0.22 (1.22) 0.50 (1.20) 0.19(1.52) 1.00 (1.41) 0.81(1.38) .319(1.02) 177 (1.78) 309 (1.20)
mentally alert -lazy 1.28 (1.18) 1.33 (0.91) 1.28 (0.90) 1.31(1.30) 1.25 (1.57) 1.31 (1.25) 989 (.00) 999 (.00) 928 (.05)
helpful-unhelpful 1.06 (1.06) 1.33 (1.14) 1.06 (1.00) 1.56 (0.96) 1.81(0.91) 213(0.62) .019(6.14) .153(1.93) 124 (2.16)
active - passive 1.39 (1.34) 1.33 (1.19) 1.06 (1.16) 1.25 (1.39) 2.00 (1.27) 2.31(0.87)  .071(3.50) .224 (1.55) .023 (4.49)
friendly - unfriendly 1.56 (1.15) 1.61 (1.24) 1.22 (1.26) 1.87 (0.89) 2.31(0.79) 262(0.62) .009(7.85) .344(1.09) .013 (4.65)
happy - sad 1.33 (1.09) 1.33(1.09) 1.17 (1.04) 1.00 (0.97) 1.75 (1.00) 1.94(1.00) .292(1.15) .107 (2.32) .027 (3.82)
likeable - unlikeable 1.83 (1.10) 1.78 (1.22) 1.33 (1.14) 1.75 (1.29) 2.56 (0.81) 2.62(0.62) .014(6.73) .251 (1.41) .018 (4.77)
generous - selfish 0.94 (1.21) 0.89 (1.37) 0.89 (0.96) 0.81(1.17) 1.81(1.09) 1.75(0.78)  .079(3.29) .036 (3.50) .016 (4.40)
kind - mean 1.17 (1.10) 1.33(1.09) 1.11(1.02) 1.00 (0.97) 1.94 (0.93) 2.19(0.54)  .060(3.79) .003 (6.46) .004 (6.10)

Generativity:

Generative Desire 34.78 (3.41)  34.00(4.74) 34.00(3.57) 34.69(4.08) 35.88(4.59) 36.25(3.36) .262(1.30) .812(.21) 125 (2.15)
Generative Achievement 2433 (5.14) 23.28(6.09) 22.50(5.99) 23.63(5.88) 26.69(6.12) 27.31(3.38) .113(2.66)  .490(.72) .016 (4.40)
Personality:
Extraversion 32.00 (10.28) 31.67 (10.04) 32.38 (8.55) 34.56 (8.04)  .595(.29) .366 (.84) 222 (1.55)
Conscientiousness 37.50 (7.01) 38.39(5.93) 41.38 (4.70) 39.63(742) .205(1.68)  .649(.21) .169 (1.98)
Emotional Stability 36.11 (10.49) 34.17 (9.42)  34.19(7.22) 34.88 (6.04)  .832(.05) 432 (.63) 105 (2.78)
Agreeableness 43.78 (4.49) 43.50 (4.63) 44.00 (4.87) 4556 (4.26)  .437(62) .293(1.14) 136 (2.34)
Openness to Experience 39.17 (5.26) 38.22 (5.11)  39.50 (7.15) 38.81(7.20)  .819(.05)  .266 (1.28) 860 (.03)
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Social outcomes - baseline versus 3- and 6-month follow-ups

A significant main effect of time, F(2, 64) = 3.99, p =.023, np? = .111, BF =
1.00, but no main effect of group (p = .051, BF = 1.61) were detected for the
total score of cross-age attitudes. More importantly, there was a significant
interaction between group and time, F(2, 64) = 5.91, p =.004, ny? = .156, BF
=9.83 (Figure 4.10).

Figure 4.10

Mean cross-age attitudes scores (+ SE) for the intervention (n =16) and
control (n = 18) groups between baseline, 3- and 6-month follow-ups.
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To follow up, a significant positive effect of time was detected within the
intervention group, F(2, 30) = 7.54, p =.002, np? = .335, BF = 24. Bonferroni-
corrected pairwise comparisons confirmed the significant differences
between baseline and 3-month, t(16) = -3.02, p =.026, d = .75, as well as
between baseline and 6-month follow-up, t(16) = -3.44, p=.011, d = 1.20, but
there was no change between 3- and 6-month follow-up (p = 1.00). No effect

of time was found in the control group (p = .550).
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Regarding subscales of the cross-age attitudes measure, that is, attitudes
towards children, significant positive interactions between group and time
were found on six bipolar adjective pairs, including active-passive, friendly-
unfriendly, generous-selfish, happy-sad, kind-mean, and likeable-unlikeable
(all p <.027, all BF > 2.48). No significant group x time interaction effects

were found on the remaining subscales (all p > .12, all BF < 0.15).

To follow up, in the intervention group, a significant effect of time was found
on all six subscales showing an interaction (all p < .02). Bonferroni-corrected
pairwise comparisons confirmed significant effects between baseline and 3-
month follow-up for two subscales: generous-selfish (p < .025), kind-mean (p
<.032); and between baseline and 6-month follow-up for three subscales:
generous-selfish (p <.041), happy-sad (p < .049), and kind-mean (p < .003).
Significant effects of time in the intervention group were not found for three
sub-scales: active-passive (all p > .06), friendly-unfriendly (all p > .05), and
likeable-unlikable (all p >.11). No effect of time on any of the subscales was

found in the control group (all p > .18).

Regarding generativity, there were no significant main effects or group x time
interaction found on the generative desire subscale (all p > .12). However, a
significant time x group interaction was found on the generative achievement
subscale, F(2, 64) = 4.40, p = .016, np? = .121, BF = 3.52 (all other p > .11,
BF < 0.95; Figure 4.11).
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Figure 4.11

Mean generative achievement scores (x SE) for the intervention (n =16) and
control (n = 18) groups between baseline, 3- and 6-month follow-ups.
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To follow up, a significant positive effect of time was found within the
intervention group, F(2, 30) = 3.51, p =.043, np? =.189, BF = 1.83.
Bonferroni-corrected pairwise comparisons confirmed a significant difference
between baseline and 6-month follow-up, t(16) = -3.03, p = .03, d = .77, but
there were no differences between baseline and 3-month follow-up (p = .312)
and 3- and 6-month follow-ups (p = 1.00). No effect of time was found in the
control group (p = .358, BF = 0.31; Figure 4.11).

Figure 4.12 presents the effect sizes for attitudes towards schoolchildren and
the generativity measures of 3- and 6- months relative to baseline for each
group. Medium effect sizes in cross-age attitudes and generative
achievement were observed specifically for the intervention group at 3
months, and medium to large effect sizes in both measures at the 6-month

follow-ups, which were consistent with the interaction effects demonstrated in
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Table 4.4. Small to trivial effects sizes were detected for all the measures in

the control group.

Figure 4.12

Effect sizes of mean differences in social functioning between baseline and
3-month follow-up (A), and between baseline and 6-month follow-up (B), for
the intervention and control groups.
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No significant main effects or group x time interactions were found on any of
the personality traits (all p > .10; Figure 4.13). Although some small effect
sizes were detected for three of the traits in the intervention group, including

extraversion, agreeableness, and conscientiousness.

Figure 4.13

Effect sizes of mean differences in personality for the intervention and control
groups between baseline and 6-month follow-up.
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In summary, regarding social outcomes, this pilot RCT highlights the potential
for positive change resulting from engagement in a moderate-intensity
school-based programme. Specifically, attitudes towards schoolchildren and
self-perception of generative achievement showed benefits. Medium positive
effect sizes were found in both measures at 3-month follow-up and large
positive effect sizes at 6-month follow-up. The benefits of engagement in

cross-age attitudes were reliably observed at 3 months and maintained at 6
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months, and in generative achievement were reliably observed at 6-months.
However, note that the Bayesian evidence for the interaction effect for

individual items of the cross-age attitudes measure was weak.

Overall, in terms of the strength of the evidence presented across this
section, the Bayes Factor for the interaction effect and the effect of time
within the intervention group in several outcomes was moderate to strong
(see Table 4.5). The strongest evidence tended to be associated with
cognitive measures, but was also found for the effect of time for intervention
group in one of the sleep quality subscales (daytime dysfunction) and the

total score for cross-age attitudes.

Table 4.5

Summary of outcomes with at least moderate Bayesian evidence for a
significant group x time interaction and/or a significant effect of time within

the intervention group.

Interaction effect Effect of time

Outcome Group x Time Intervention Group
Working Memory weak 4915
Episodic Memory 3.75 53
Auditory Verbal Learning >10,000 2983
Daytime Dysfunction trivial 13.7
Cross-age Attitudes 9.83 24
Generative Achievement 3.52 weak

445 The effects of outliers and extreme cases

After removing outliers for individual outcomes and subscales, most
statistical patterns and conclusions did not differ from those obtained from
the complete data set. However, it is important to note that excluding outliers
changed results for two outcomes. First, regarding loneliness, after removing
two outliers, the 2 x 3 repeated measures ANOVA yielded a significant time x
group interaction: F(2, 60) = 5.28, p =.008, np?=.150, BF = 6.52 (all other p

> .10). Following this up, a significant effect of time was identified in the
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intervention group (p =.014, BF = 4.03), but the significant effect was not
confirmed by Bonferroni-corrected pairwise comparisons across timepoints
(all p > .05). No significant effect of time was found in the control group (p =
529, BF = 0.25). Furthermore, regarding hours spent sitting (i.e., hrs/week),
after removing three outliers, the interaction effect found in the complete data
set was no longer evident: F(2, 58) = 2.36, p =.104, np?=.075, BF = .50. In
addition, the significant main effect of group was not found on walking after

removing two outliers (p = .70, BF = 1.34).

4.4.6 Feasibility

The feasibility of this pilot RCT was also explored by looking at different
parameters that would need to be considered in any future intervention study,
including effectiveness of the recruitment process, willingness of participants
to be randomised, number of eligible participants, characteristics of the
proposed outcome measures, response rates to questionnaires/tests,

retention, adherence, and costs of the intervention (Arain et al., 2010).

Effectiveness of the recruitment process. A continuous recruitment process
(May 2018-July 2019) was implemented in this study due to a small number
of participants obtained for Cohort 1 (September 2018 - March 2019) and
limited resources for testing large participants numbers simultaneously.
Participants were recruited through a variety of methods (see Section 3.4.2)
Recruitment in this study may have been limited due to taking place in
small towns, and recruiting from cities where possible, might aid recruitment
rates in future. It can also be assumed that the recruitment for Cohort 1 may
have been additionally limited by the number of hours originally planned and
advertised for this programme (15 hrs/week) as our intention was to include 3
groups: 1) high-intensity intervention group (15 hrs/week), 2) moderate-
intensity intervention group (8 hrs/week), and 3) wait-list group. The initial
target of 120 participants was not obtained, therefore two groups (a
moderate-intensity group and a wait-list control group) were included in this

study to ensure its unique scientific contribution to the existing evidence on
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IE, while also offering a more attractive voluntary programme that requires
less (but still considerable) time commitment.

Although the intervention was constrained to a relatively small
geographical area in Scotland (i.e., three small towns in close proximity), the
programme also attracted the attention of older adults living in two major
Scottish cities, indicating feasibility of recruiting and expanding the initiative
to large urban areas if an expanded version of the programme was available.
Eight out of 55 people who expressed their interest in participating in the
programme did not take part due to the restricted area of implementation and
commuting issues. Thus, if the programme was based in the nearest big city,

they would have joined it.

Willingness of participants to be randomised. In the current study,
randomisation to specific schools was not feasible as only 9 participants had
no preference for the location or size of the school. However, all participants
agreed to be randomised to either the intervention or the wait-list control
group. In general, volunteers were assigned to their nearest school and if
they expressed no preferences in terms of location, they were assigned to

the school that had a small number of volunteers.

Number of eligible participants. All individuals (N = 55) who expressed initial
interest in volunteering in the programme met eligibility criteria, which were
evaluated via telephone and baseline screening. This suggests that this type
of intervention is able to generally attract generally healthy and independent
individuals (see Sections 3.4.1 and 4.4.1 for sample selection and

characteristics).

Characteristics of the outcome measures. Most of the self-reported measures
used in this study were simple for the volunteers to interpret, which resulted
in no missing data and no concerns raised at the follow-up sessions. An
exception was the physical activity questionnaire (IPAQ-SF; Craig et al.,
2003) which was considered by volunteers as the most difficult to complete.
Specifically, they were unsure about the accuracy of the estimates they

provided, which could result in over- or under-estimates of their physical
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activity levels. The standardised battery of cognitive tests (NIH Toolbox;
Gershon et al., 2013) was found to be cost-effective, easily administered and
time-efficient, allowing the researcher to collect objective data from a few
participants a day within short testing sessions. The short amount of time
(i.e., 3-7 minutes) needed for completing each of the individual assessments
was also convenient for participants, reducing the burden of doing lengthy
evaluations. Future research with more researchers involved may consider
using more comprehensive test batteries that allow measuring latent

variables for each outcome (i.e., abilities not based on just one measure).

Retention. A high rate of participant retention (89.5% over six months; for
more detail see Section 3.4.1) suggests that a moderate-intensity
intergenerational programme located in schools in relatively deprived areas is
feasible and well-accepted among those who participated. The retention rate
in this study is consistent with similar IE studies described in Chapter 2 (e.g.,
Carlson et al., 2008, 2009; Gruenewald et al., 2016; Kamei et al., 2011).

Adherence. Programme adherence was reported using the number of hours
of full participation. As mentioned earlier, only Cohorts 1 and 2 (n = 10; the
number doesn’t include one of the participants from Cohort 2 who withdrew
after 3 months) were able to engage across the full six months. Adherence to
the programme varied between individual volunteers and across three
cohorts but strong adherence was shown to be possible, particularly with
Cohort 1. The low attendance rates reported mainly by Cohort 3 resulted
from progressive concern due to the COVID-19 outbreak. Other reasons for a
lower intensity of engagement included personal commitments, ill health,
care responsibilities (all of which varied by individual) or delays with

necessary PVG applications (see Section 3.4.2).

Adherence rates. The standard number of hours for full participation in

this programme was 192 hours per volunteer across 6 months, equating to 8
hours per week spread over 2 days. However, as would be expected of a
long-term, ‘real-world’ programme, the intensity of engagement varied

substantially between individual volunteers and across the three Cohorts
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involved. The total number of hours of engagement (including those who
dropped out at some stage) was between 36 and 229 hours (M = 129.94; SD
= 65.77). The highest rates of adherence and the most consistent
engagement was observed in Cohort 1 (n = 7 active participants), in which
the average individual volunteer exposure was 191 hours (132-229 hours).
However, the intensity of engagement decreased substantially in Cohort 2 (n
= 4; note, one of the participants withdrew after 3 months of participation)
and Cohort 3 (n = 7), to 441 total hours for the group (M = 110.25; SD =
55.31) and 562 total hours for the group (M = 80.29; SD = 40.25),

respectively.

Association between exposure to engagement (i.e., number of

cumulative hours of engagement) and cognitive, social and health outcomes:

an exploratory analysis. Descriptive statistics revealed no outliers or extreme

values for the hourly volunteer engagement. Pearson correlation analyses
were used to examine potential linear relationships between the hours of
engagement and all outcomes under investigation. Raw difference scores
were calculated for each outcome for baseline vs 3-month and baseline vs 6-
month follow-ups, and then correlated with engagement intensity (volunteer
hours).

A significant negative association was found between auditory verbal
learning and engagement intensity: r(18) = -.65, p = .004, r2 = .421,
specifically at the 3-month follow-up, suggesting potential sporadicity of the
finding (see Appendix T). No other associations between volunteer hours and

outcomes under investigation were identified in this study (all p > .09).

Costs of the intervention. All expenses related to participation, including
transportation, a lunchtime meal, and PVG applications were covered by the
schools. In total, five volunteers across all three cohorts (n = 18 in the
intervention group) accepted the opportunity to receive reimbursement of
travel expenses. Importantly, the lack of available compensation in future
(i.e., beyond the official programme duration) was indicated by three

volunteers as a reason for terminating their post-intervention commitment.
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This suggests that reimbursement is crucial to ensure volunteers’ retention

and continuous engagement, and specifically for those living further away

from their school and/or on a low-income.

Feasibility - summary

Evaluation of a pilot study, including appraisal of problems and potential

solutions to support the implementation of a full and more robust trial,

requires a systematic approach and guidance. Bugge and colleagues (2013)

introduced A process for Decision-making after Pilot and feasibility Trials

(ADePT) that allows systematic assessment of the main components (e.g.,

recruitment, blinding procedure, adherence) of feasibility work in order to aid

its transition to a full trial. For the benefit of future large-scale implementation

of the current research model, the main methodological choices and issues,

as well as potential solutions were identified and briefly summarised following

Bugge et al.’s (2013) analytical framework. This includes a list of

methodological issues drawn from Shanyinde et al. (2011; see
Table 4.6 below).

Table 4.6

Evidence and findings of the current pilot study against 14 standard

methodological issues for feasibility research.

Methodological
issues Findings Evidence
In total, 36 out of target 50 participants were
recruited for this intervention. This is more
1. Did the than suggested minimum for a pilot

feasibility/pilot study
allow a sample size
calculation for the
main trial?

Adequate, albeit small, sample size was
recruited for this study.

investigation (Julious, 2005; see Section
3.4.1). However, this small sample size can
make estimations of required sample size for
the main trial uncertain and possibly inflated.

2. What factors
influenced eligibility
and what proportion
of those approached
were eligible?

Ineligibility for randomisation was mainly
due to participant withdrawal from the
study, before the baseline assessment. For
the main reasons for withdrawal please see
Section 3.3.1.

In total, 41 out of 55 people who expressed
their interest in the study were screened over
the phone and were considered eligible.
Following the complete eligibility evaluation,
telephone screening and baseline testing, 38
participants were randomised to control and
intervention groups.
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3. Was recruitment
successful?

A continuous recruitment process was
implemented in this study due to a small
number of participants recruited for Cohort
1. Issues existed at the participant and
geographical level.

Fourteen out of 55 potential participants
withdrew before phone screening and 3 out of
41 eligible participants withdrew pre-
randomisation.

Recruitment in this study may have been
limited due to taking place in small towns in
close proximity, as well as the initially
advertised maximum hours of engagement
(i.e., 15hrs/week for ‘high-intensity group’ as
compared to 8hrs/week for the ‘medium-
intensity’ group). The maximum dosage was
reduced to 8 hrs/week only, in response to
feedback and only one active group included.

4. Did eligible
participants consent?

Yes

All participants gave their consent prior to
commencement of the study.

5. Were participants
successfully
randomised and did
randomisation yield
equality in groups?

Randomisation process was successful.

Equal sized groups (n=18 each) were
obtained at baseline and 3 months. Small
differences were observed at baseline for
some measures due to the small sample size
and the number of comparisons across
variables.

6. Were blinding
procedures
adequate?

Blinding at the randomisation stage was
successful.

The researcher and participants were blinded
to the randomisation allocation during
completion of the baseline tests. However,
researcher blinding to the assigned
intervention at the outcome assessment stage
was not possible as only one researcher was
available for conducting and analysing the
assessments.

7. Did participants

The intensity of engagement varied
substantially between individual volunteers
and across the three Cohorts involved. The
total number of hours of engagement was

adhere to the Overall, good adherence to intervention, between 36 and 229 hours over 6 months (M
intervention? particularly in Cohort 1. =129.94; SD = 65.77).

There were some challenges/barriers to

engagement indicated during a focus group
8. Was the with the older adult participants (see A number of people (n = 14) who expressed
intervention Chapter 6, Section 6.4.2). Those included, | their interest in volunteering decided not to
acceptable to the for example, distance to the school they take part in the study once all information was
participants? were assigned to and physical challenges. | available (see Section 3.4.1 for more detail).

9. Was it possible to
calculate intervention
costs and duration?

No economic evaluation was included in
the study.

All expenses related to participation, including
transportation, a lunchtime meal, and PVG
applications were met by the schools.

10. Were outcome
assessments
completed?

All assessments were completed for Cohort
1 and 2. Only the cognitive data are
missing for the 6-month follow-up for 13
participants (belonging to Cohort 3), as a
result of the discontinuation of face-to-face
testing due to the COVID-19 outbreak.

See summary of outcome data in Section 4.4.

11. Were outcomes
measured those that
were the most
appropriate
outcomes?

Outcome measures used did assess the
areas of interest.

Aside from the limitation associated with
COVID-19, participants completed all
questionnaires and cognitive tests at baseline
and follow-ups, and no missing data were
identified. However, physical activity
specifically may be better assessed using
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more sensitive techniques (e.g.,
accelerometers) rather than a self-reported
questionnaire that may generate over- or
under-estimates and/or be difficult for
respondents to interpret.
The retention rate in the programme was high
(90%), particularly for a 6-month intervention;
34 out of 38 participants stayed for the
12. Was retention to duration (aside from the COVID-19 outbreak
the study good? The retention rate was high. period in the very final stages of Cohort 3).
13. Were the logistics
of running a
multicenter trial
assessed? n/a n/a
No major difficulties were identified in the
process of implementing the intervention and
pilot trial. Once the participants were recruited,
they all agreed to be randomised to either the
intervention or the control group. Further, the
14. Did all researcher was able to collect and analyse the
components of the required data (excepting the COVID-19
protocol work All components of the protocol worked well | outbreak which impacted a proportion of the
together? together. cognitive data only).

45 Discussion

This pilot RCT implemented an IE programme, Generation for Generation, in
Scottish primary schools and evaluated its impact on cognitive, social, and
health outcomes in community-dwelling older adult volunteers. Results from
this study offer promising, preliminary evidence suggesting that moderate
duration and intensity engagement between younger and older generations
can be an effective health promotion initiative, in a variety of ways, for older
adults aged 60 and above. However, given the pilot nature of this study, all
findings should be treated with caution and assessed in the context of a full-
scale, high-powered RCT in future.

This intervention was designed to involve healthy older adult volunteers
in ‘real-world’ activities providing simultaneous cognitive, social and physical
engagement. Thus, in addition to their usual daily activities, these
community-dwelling volunteers extended their everyday activities to
additional indoor/outdoor learning support for primary school children. This
additional stimulation was associated with some promising findings showing
statistically reliable benefits in many outcomes under investigation at the first

follow-up timepoint (i.e., 3 months), supporting the core hypothesis of this
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study. Thus, we built on the existing literature that has suggested a range of
potential biopsychosocial benefits of engagement built around cognitive
stimulation but providing more holistic engagement overall (Reuter-Lorenz &
Park, 2014; Schooler et al., 1999; Stine-Morrow et al., 2008). Additionally, the
positive impacts of participation in the programme were typically more
apparent after 3 months and maintained at 6 months of engagement. This
does not support our initial prediction of a great duration resulting in greater
benefit. Significantly greater benefits were therefore observed at the first
follow-up, which may be due to insufficient power to detect some changes
between 3 and 6 months. The current finding may also suggest that the
shorter-term change in lifestyle tends to be associated with a boost in
outcomes and this is maintained over time. It can also be assumed that with
a longer follow-up more benefits may be observed if the control group shows

further decline.

4.5.1 Cognitive function

As highlighted in Chapter 2, existing research has demonstrated reliable IE
effects in some measures of cognitive performance (Carlson et al, 2008,
2009; Sakurai et al., 2016), specifically global intellectual capacity, verbal
memory, and executive function. However, considering the limited evidence
on cognition, it was concluded that more research is needed to support the
previous observations. The current results therefore build on previous studies
investigating the impact of school-based IE on older adults’ cognitive abilities
(Carlson et al., 2008, 2009; Sakurai et al., 2018). The crucial group x time
interaction, along with a large, positive effect of time in the intervention group,
were found to be significant for working memory and episodic memory, as
well as for auditory verbal learning. This supports findings from the
Experience Corps pilot trial (Carlson et al., 2008), which showed a significant
intervention effect on both verbal (i.e., word list memory; immediate and
delayed) and visuo-spatial memory (i.e., delayed recall). However, previous

research reported significant effects on memory for a subgroup of
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participants who had impaired executive functioning at baseline and not
when considering the whole sample (Carlson et al., 2008; see Section 2.4.7).
Thus, this pilot study extends previous evidence on promising effects of IE on
cognitive performance in cognitively intact older adults.

Furthermore, in line with two intergenerational studies examining psycho-
motor skills/processing speed (Carlson et al., 2008; Sakurai et al., 2018), no
significant effects were revealed for processing speed in the current study.
Although sensitive, computerised tests of executive function were presently
used, no significant interaction effect was found at 6-month follow-up (N =
21). However, when the full available sample was considered (N = 36) after 3
months of participation, a significant group x time effect was revealed
executive function, as well as a large, positive effect size for the intervention
group. Given that both the intervention and control groups obtained high
scores at baseline, reduced magnitude of change in executive function at the
6-month follow-up might be the result of limited power of this study to detect
changes between the groups. Furthermore, the lack of reliable effects on
processing speed and executive function at the 6-month follow-up may
indicate that healthy older adult participants need a longer follow-up to
improve their scores or that effects may be revealed in a full trial.

Overall, large effect sizes were detected for working memory, episodic
memory, and auditory verbal learning at both 3- and 6-month follow-ups, and
a medium effect size for executive function at 3 months for the entire
participant sample. These benefits of engagement were reliably observed at
3 months and were maintained at 6 months. The overall mean effect of time
for all outcome measures of cognition was large, at both 3-month (d = .86)
and 6-month (d = 1.20) follow-up. Positive effects of this pilot RCT on older
adults’ cognitive function suggest that a multimodal real-world intervention
can boost cognitive functioning in those at risk for age-related cognitive
declines. These findings are in line with the engagement hypothesis
(Schooler et al., 1999; Stine-Morrow et al., 2007) and the scaffolding theory
of ageing and cognition (STAC; Reuter-Lorenz and Park, 2014), by

demonstrating how participation in diverse activities (cognitive, social)
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embedded within a complex and stimulating school environment, has
potential to improve mental flexibility and enhance compensatory neural
effects, resulting in cognitive behavioural benefits. Thus, relatively short-term
improvements in higher order cognitive abilities revealed in this study may
indicate that the brain has sufficient neurocognitive reserves to maintain and
enhance its functioning that in turn could potentially contribute to longer

functional independence in later life (Cabeza et al., 2018; Stern, 2009).

4.5.2 Health and wellbeing

Participants in this study were generally healthy, functionally independent,
and cognitively intact. These baseline characteristics suggest that this
intergenerational programme attracted individuals in good or very good
health. Although at the initial phone screening three participants reported
some difficulties with walking, none of them requested any additional mobility
aids or assistance to be provided during the intervention. The initial
assessments of the level of health-related functioning appeared to be
reflected in other health and wellbeing outcomes measured at the baseline
and two follow-up timepoints. Despite some outliers and extreme values for
depression, physical activity, and three sleep quality subscales, there were
no significant differences between the groups on any of the health and
wellbeing measures at the baseline (Appendix R). Moreover, removing
potentially confounding cases from the analysis did not affect substantially
the study findings.

As reported in Chapter 2, effects of IE on some psychosocial and
health-related measures varied across studies and only a few reported
reliable positive changes in depression (e.g., Hernandez and Gonzalez,
2008; Kamei et al., 2011), loneliness (Gaggioli et al., 2014; Lee & Kim, 2019),
and life satisfaction (DeMichelis et al., 2015; Meshel & McGlynn, 2004). The
inconsistency of findings prevented us from attaining consensus about the
effectiveness of IE on those outcome measures and therefore, it was

suggested using standardised and comparable instruments in future studies.
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Therefore, we included in this study standardised measures that were most
frequently applied in previous IE research and were able to support evidence
showing no significant effects on depression (e.g., Barbosa et al., 2020;
Johnson, 2015; Posada, 2006), loneliness (e.g., Barbosa et al., 2020; Xu et
al., 2016), and life satisfaction (Adam, 1992; Carstensen et al., 1982;
Johnson, 2015). However, although no interactions were found for any of
those three outcomes, moderate negative effect sizes were identified for the
intervention group on loneliness (i.e., reduced loneliness scores that would
indicate improvement) both at 3-month (d = -.53) and 6-month (d = -.67)
follow-up, compared to no effect in controls (d =-0.3 and d = .02, at 3 and 6
months respectively), which may indicate potential for improvement that
needs to be tested in a full-scale trial. Those results reveal important
potential changes in social wellbeing of older adults after participating in the
programme. As it will be demonstrated in Chapter 6, this intervention allowed
the older adult volunteers the opportunity to gain a new purpose to their lives,
create new relationships and feel a sense of belonging (Chippendale & Boltz,
2015; Lee & Kim, 2019). Involvement in intergenerational interactions may be
more likely to have a substantial impact on the level of loneliness in
participants who lacked very close relationships in their lives (Gaggioli et al.,
2014; Lee & Kim, 2019). Although this study did not monitor social
engagement outside the programme, variability in the quality of social
networks and existent social/emotional support could potentially explain the
extent of benefits in wellbeing, both social and emotional.

Some significant group x time interaction effects were observed on other
health and wellbeing outcomes, including one domain of physical activity
(i.e., hours spent sitting) and one domain of sleep quality (i.e., daytime
dysfunction). Medium effect sizes were detected in number of hours spent
sitting per week for the control group (i.e., increased scores) and in daytime
sleep dysfunction for the intervention group (i.e., improved daytime
functioning). These findings indicate that active participation in IE has the
potential to reduce some aspects of sedentary behaviour and improve

volunteers’ daytime functioning (i.e., ability to stay awake or engage in social
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activities, as well as enthusiasm to get things done). These conclusions are
in line with previous intergenerational interventions that reported a decrease
in hours spent lying down during the day and improved quality of social
interactions (Fried et al., 2004; de Souza & Grundy, 2007).

The results of this moderate-term programme did not confirm the
findings of Tan et al.’s trial (2009) showing a significant positive effect of
intervention group on walking and physical activity (when adjusted for age
and frailty) at 3-year follow-up. Given the small sample size of this pilot trial
and relatively comparable levels of physical activity at the baseline, these
results may suggest that significant overall change in physical activity can
only be observed in those with low initial activity levels, as demonstrated in a
previous intervention (Tan et al., 2006). Moreover, further studies with a
larger sample size are needed to better understand the impact of IE on
various physical activity domains. In this study, a commonly-used self-report
guestionnaire was used to determine the level of participants’ physical
activity, which could have been a potential source of bias. Volunteers
occasionally reported a difficulty in completing or interpreting the measure,
which might have generated over- or under-estimates (Johnson-Kozlow et
al., 2006; Matsudo et al., 2001). Using a longer-term intervention and
objective measures of walking may provide more accurate estimates of
participants’ physical engagement and prevent potential recall bias. Results
from the current study may also suggest that, for more physically active
participants, there was a trade-off of their usual activities outside the
intervention for those involved in the programme. However, the significant
effect of group on walking appears to indicate the initial inactivity of some of
the participants was changed through the new commitment to the

programme, leading to an increase in usual physical activity.

208



4.5.3 Social functioning

The findings regarding social functioning are consistent with evidence from a
number of studies exploring the impact of IE on cross-age attitudes (e.g.,
Pinquart et al., 2000; Meshel et al., 2004; Gamliel et al., 2014). A medium
positive effect size at the 3 months and a large, positive effect at the 6-month
follow-up was found in older adults’ general attitudes towards school children
for the intervention group. Moreover, active participation in the programme
enhanced participants’ pre-existing positive views, as demonstrated in
previous research (e.g., Belgrave & Keown, 2018; Chapman & Neal, 1990;
Chippendale & Boltz, 2015). In particular, participants in the intervention
group were more likely than controls to rate the children as happy, generous,
and kind. These findings indicate that intergenerational interactions may have
potential to improve older adults’ views towards, and potentially promote
connectedness with, young children.

The effectiveness of this programme was demonstrated not only in terms
of age-related attitudes, but also in self-perception of generative achievement
(i.e., a sense of contribution to development of the younger generation). A
reliable increase in generative achievement observed in this study is
consistent with previous research (Gruenewald et al., 2016; Ehlman et al.,
2014, Sanders et al., 2013). However, unlike Gruenewald et al.’s (2016)
findings, no reliable change was currently found on generative desire (i.e., a
need to nurture and guide the younger generation). The lack of effects on this
domain may be explained by predominantly high levels of generative desire
reported by all participants at the outset of the study, as well as by relatively
stable scores amongst the control group that was offered to join the schools
after the completion of the 6-month follow-up. Thus, the opportunity of
generative engagement might have fuelled continued desire for
intergenerational interactions in controls, whereas generative achievement
that seems to be enhanced by the direct engagement in generative activities
decreased in that group.

The facilitated sense of generative achievement can be linked to a

number of health-related benefits, including improvements in cognitive and
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physical function, and mental health and wellbeing (Grossman et al., 2020;
Gruenewald et al., 2007; Gruenewald et al., 2012). Although causal
relationships between generativity and health outcomes were not assessed
in the present study, a significant improvement in generative achievement,
memory and daytime functioning may suggest a potential link between the
outcomes, with brain health underlying these (Brewster et al., 2015; Yaffe et
al., 2014). They are also consistent with Erikson’s (1950) developmental
hypothesis of adult ageing, specifically that older adults need to be
generative for their wellbeing. In that sense, a meaningful contribution to
future generations can be a means to enhance older adults’ perceptions of
generativity, as well as to promote health. Further examination, including the
correlations between generativity and health and wellbeing outcomes should
be an objective in future larger-scale intergenerational interventions.

Although many of the participants in this study reported grandparental
roles, this programme seemed to offer them a different opportunity for
generative expression through a broader community involvement (Peterson
et al., 1995). This extensive pursuit of prosocial expression can be linked to
their high scores on prosocial personality traits such as Openness to
Experience, Agreeableness, Conscientiousness and Extraversion, identified
at the onset of this intervention. According to previous research, these traits
are associated with civic engagement and volunteering in later life (Ozer et
al., 2006) and positive moderating effects on cognitive performance,
psychological wellbeing, and successful ageing in general (Baek et al., 2016;
Ihle et al., 2016; Lee, 2019). It is important to note that participants in this
study reported high level of Openness to Experience at the outset of IE,
which may suggest that those who are less open to new
experiences/activities would be also less likely to volunteer in engagement
interventions. Therefore, future research needs to consider new recruitment
strategies to reach individuals that are less outgoing and pro-active in social
situations.

Finally, this study offered evidence that a relatively moderate-duration,

moderate-intensity IE programme can potentially provide similar benefits for
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older adults’ functioning as longer term, high-intensity volunteering
implemented in existing, gold-standard interventions (i.e., 15 hours per week
over 4, 8 and 12 months; Carlson et al., 2008; Fried et al., 2004). The current
evidence is therefore in line with previous intergenerational programmes (see
Chapter 2) that implemented short-term (e.g., 1 week — 2 months) and low-
intensity (e.g., 1hr/week) programmes and yet were able to report positive
changes in participants’ health and wellbeing, and social function (Sanders et
al., 2013; Wilson et al., 2013; Xu et al., 2016). The effect sizes reported in the
current study are also comparable with those obtained in previous research,
specifically those for social outcomes such as generativity and cross-age
attitudes. Considering the latter, large effect sizes observed in the current
pilot RCT were previously reported in a relatively low intensity (1 x 1.5h per
week) 6-week non-randomised controlled trial (Pinquart et al., 2000). Further,
consistent with the high-dose, long-term intervention (Gruenewald et al.,
2016) that reported small effect sizes on both generative desire (d = .18 at
the 4-month and d = .26 at 24-month follow-up) and achievement (d = .29 at
the 4-month and d = .16 at 24-month follow-up), this study found small effect
size on the generative desire at both 3-and 6-month follow-up (d = .27 and d
= .42 respectively). In addition, medium effect sizes were found for the
generative achievement subscale at 3- and 6-month follow-up (d =.51 and d
= .77, respectively). Although the adherence rates varied across participants
and cohorts, which is common in real-world interventions (Gruenewald et al.,
2016), levels of time commitment were not associated with changes in
outcomes under investigation, at least in this sample. However, variation in
the intensity and duration of engagement needs to be considered in future
studies in the context of exploring a potential ‘threshold’ effect of participation
on health and wellbeing (Luoh et al., 2002; Musick et al., 1999; Van Willigen,
2000).
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4.5.4 Implications

In terms of theoretical implications, the positive, promising results of this
study, especially regarding cognitive function, provide tentative support for
the engagement hypothesis (Schooler et al., 1999; Stine-Morrow et al.,
2007), a theoretical model of cognitive and brain ageing (STAC-r; Reuter-
Lorenz & Park, 2014), as well as the generativity construct of Erikson’s
(1998) psychosocial theory of development. There are also some relevant
implications from this pilot study for future research and practice. This study
indicates feasibility of recruiting and expanding the IE initiative to large urban
areas if the programme was available. Moreover, initiatives like the current
project, implemented at purely voluntary basis, seem to be an effective
strategy to produce health and wellbeing benefits. Considering that this
intervention involved a relatively high proportion of volunteers with previous
school-based experience (47.4%) and yet was able to provide novel cognitive
and social stimulation, can indicate the potential for this programme to deliver
beneficial effects regardless of participants’ occupational background. The
particular interest in the programme amongst former teachers (26.3%)
suggests an important opportunity to design interventions involving more
structured and professional support for measuring impact on children and

schools, and for keeping many teaching staff engaged beyond retirement.

4.5.5 Strengths and limitations

In terms of specific strengths of this study, to our knowledge, this is the first
pilot RCT investigating intergenerational school-based engagement in the
UK. In addition, this pilot trial demonstrated that a low-cost, moderate
intensity and duration IE programme (i.e., 8 hours per week over 6 months)
can provide similar, and potentially even more, benefits as longer term high-
intensity volunteering implemented in existing, gold-standard interventions
(i.e., 15 hours per week over 12 months or 3 years; Carlson et al., 2008; Tan

et al., 2009). Moreover, no research to date has assessed the impact of IE on
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sleep quality and personality traits. This study also addressed one of the
main methodological issues identified in the systematic review (see Chapter
2) by incorporating social and health outcome measures consistent with
previous intergenerational interventions. Finally, to avoid recall bias and
ensure accuracy of weekly attendance data, volunteer hours and total weeks
of participation were recorded using sign-in sheets placed in schools, as well
as in the diaries completed and submitted by the participants on a weekly
basis.

There are also some limitations of the current pilot study, however. First,
the sample size was small, limiting the power to detect intervention effects.
Although our sample size was within the bounds of what is required for a pilot
study (a minimum of 12 participants per condition; Julious, 2005), a full trial
would allow us to determine more precise estimates of the intervention effect
sizes and examine whether reliable, positive intervention effects on cognitive,
social and health functioning are observable and sustained over time.
Second, although the participants in this study represented a wide age range
of the target older adult population, the sample consisted predominantly of
well-educated, high-functioning and ethnically homogenous individuals.
Third, although the adherence rates in this study varied substantially
amongst participants, given the small sample size, no data were excluded
from the main statistical analyses based on a low attendance rate, but we
have highlighted the importance of such analyses in future, larger-scale
research. Finally, the cognitive data for the 6-month follow-up for thirteen
participants were missing, as a result of the discontinuation of face-to-face
testing due to the COVID-19 outbreak, however we have analysed the

available data taking into account both the 3- and 6-month timepoints.

4.6 Summary

This chapter presented the findings of the intervention for older adults’
cognitive, social and health outcomes. Overall, this RCT has revealed a

variety of promising results regarding older adults’ potential to gain cognitive,
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health, and social benefits of intergenerational engagement. The findings
were discussed relative to the underlying theories, along with some potential
implications in terms of future research and practice. Given the small number
of participants limited by the pilot nature of, and resources available for, the
study, results should be treated with caution. Therefore, in order to be able to
make firm conclusions about the effects of this intergenerational programme,
longer term, larger scale trials, ideally with post-intervention follow-ups are
recommended for future research. A follow-up discussion about the
recommendations for policy, research, and practical application of this trial

will be presented in Chapter 8.
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CHAPTER 5. Perceptions and experiences of participating in
Generation for Generation: qualitative methods for
investigating older adult volunteer and school

perspectives.

5.1 Chapter overview

This chapter provides an overview of the qualitative methods used for two
evaluative studies, conducted to complement the pilot randomised controlled
trial (RCT) described previously (see Chapters 3 and 4). Qualitative data
were collected via older adult volunteer diaries, completed over the course of
the pilot study associated with the Generation for Generation (Gen4Gen)
intergenerational engagement (IE) programme. Focus groups were
additionally conducted with older adult volunteers, teachers and pupils, after
Cohort 1 completed the programme. A broad discussion on rationale for
selecting these data collection methods, as well as for applying thematic
analysis as an approach, will be provided in this chapter. A general
description of sampling, procedure, data collection and analysis will follow
along with validity considerations. Finally, ethical issues will be discussed.

5.2 Rationale for qualitative research

There are many different methods of qualitative data collection and analysis
that can be employed within the social sciences. Overall, a study topic and
associated research questions determine suitable types of data collection
and the analytical approach in qualitative research (Braun & Clarke, 2013).
For example, studies exploring personal experiences of an individual (i.e., an
idiographic approach) will choose interviews or diaries as the most suitable
methods for collecting sensitive data and will use an experiential approach to

analysis (e.g., interpretative phenomenological analysis, thematic analysis).
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Conversely, experiences of IE that are the subject of the current studies can
be examined using a wide range of qualitative data collection methods,
including interviews, focus groups, diaries, or surveys. This is particularly the
case since no sensitive topics were expected to be discussed. Thematic
analysis was also considered an appropriate method for interpreting applied
research driven by existing theory and findings (Braun & Clarke, 2013)

This variety of qualitative methods has been used in previous research
evaluating perceptions of IE programmes (see Chapter 2). In the studies that
focused on reporting qualitative findings only, the most common forms of
data collection were in-depth interviews and focus groups (Alcock et al.,
2011; Santini et al., 2018; Wilson et al., 2013). Those two types of interactive
data collection methods allowed the authors to generate information-rich data
that substantiated further analyses on experiences of the IE and cross-age
perceptions. In addition, two studies used a multi-method qualitative
approach (i.e., focus groups and interviews; focus groups and field notes) to
allow cross-validation of the research findings and to strengthen the evidence
(Alcock et al., 2011; Wilson et al., 2013).

Conversely, IE studies that used qualitative methods as part of a mixed-
method design were less consistent in terms of the methods used and often
less rigorous in considering the quality of findings reported. The qualitative
data were collected in those studies using post-intervention surveys (open-
ended questions; Lin et al., 2017), post-intervention written description of the
programme (Chippendale & Boltz, 2015), focus groups (Barbosa et al., 2020;
Perry & Wheatherby, 2011), interviews (Kamei et al., 2011), reflective
journals (Belgrave & Keown, 2018), or post-intervention evaluation
(Chapman & Neal, 1990). The main purpose of using some of these methods
was to provide a concise programme evaluation, which was often not
substantiated by data included and insufficiently interpreted (e.g., Lin et al.,
2017; Belgrave & Keown, 2018). On the contrary, studies that employed
reflective (i.e., interviews, focus groups) or more descriptive (i.e., written

assignments) methods of data collection provided evidence that was well-
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supported with data and well-integrated with the quantitative component of
those studies (e.g., Chippendale & Boltz, 2015; DeMichelis et al., 2015).

Using interviews and focus groups allowed the authors to explore
participants’ in-depth understanding and experiences of IE (e.g., Chippendale
& Boltz, 2015). However, their application also required a more methodical
approach to data collection and analysis (i.e., using stepwise and pre-defined
procedures). Not all studies that implemented those methods were able to
use them rigorously and present their findings coherently (e.g., Barbosa et
al., 2020; Perry & Wheatherby, 2011). Those that used interactive data
collection methods appropriately, demonstrated additional efforts to establish
validity and reliability of the research by incorporating supplementary
qualitative approaches (i.e., observations, field notes), using triangulation and
inter-rater reliability (Gamliel & Gabay, 2014; Kamei et al., 2011).

To date, the number of well-designed qualitative research or
complementary qualitative studies on IE programmes is very limited. Further,
of those studies that explored the experiential aspect of participating in IE
programmes, few provided comprehensive reports of the methods used and
complete study findings (e.g., Alcock et al., 2011; Barnard, 2014; Varma et
al., 2015; Wilson et al., 2013). Moreover, much of the existing qualitative
research was focused on reporting the experiences of the older adult
population, and the study settings chosen for those studies were
predominantly nursing homes or day care centres (e.g., Briggs & Knox, 2014;
Heyman, & Gutheil, 2008; Santini et al., 2018; Schwalbach, & Kiernan, 2002;
Seefeld, 1987).

Learning about experiences of all groups participating in the programme
is crucial to understanding the multilevel impact of IE and its feasibility from
different participatory perspectives. Most importantly, a comprehensive
overview of both pupils’ and teachers’ experiences have been overlooked,
which limits the understanding of potential mechanisms underlying the IE
programme’s functionality and effectiveness. The current qualitative studies
were therefore intended to extend previous research on the experiences of

volunteering in IE projects by addressing gaps in our knowledge about the
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possible benefits as well as challenges of community-based engagement,
and its perceived potential impacts for generally healthy and independently
living older people (Varma et al., 2015), primary school children (Chapman &
Neal, 1990), and teachers involved in the intervention. To our knowledge,
these are the first qualitative studies to provide comprehensive qualitative
evidence on the perceived effects of a school-based IE programming from
these three different perspectives. Moreover, findings obtained in these
qualitative studies are complementary to the evidence from the quantitative
component (i.e., pilot RCT), of the current research (see Chapter 4). The
subsequent sections will outline in more detail the sampling, procedure, data
analysis and collection methods employed in the current studies. Note, this
chapter concentrates on the general methodological approach, while the
methods specific to each of the two qualitative studies will be provided as

appropriate in Chapters 6 and 7.

5.3 Sampling

In accordance with the typical approach to sampling in qualitative research,
participants were chosen using a purposive sampling strategy. The
purposeful selection of participants allows us to develop an extensive
understanding of the topic under consideration on the basis of “information-
rich” data (Patton, 2002, p. 273). These data can only be provided by
individuals who can offer insight into particular experiences or phenomena in
a particular context (Smith et al., 2009). Therefore, the sample recruited for
these two qualitative research studies consisted of people directly involved in
the Generation for Generation programme who could grant the researcher

access to in-depth perspectives on IE.

5.3.1 Sample size

In qualitative research there are no clear indicators of appropriate sample
size (Patton, 2002). Overall, the sample should be able to provide an

adequate amount of relevant information to facilitate analysis on the topic of
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interest (Morse & Field, 1995). According to Braun and Clark (2013), sample
size can be determined by the type of research question (e.g., experiences,
understandings, and perceptions). Following their guidelines, the current
study exploring experiences of participating in a school-based IE programme
included a sample size that was large enough to demonstrate patterns
across the whole data set and small enough to reveal experiences of each
individual participant (Braun & Clark, 2013). The method of data collection
and the type of research can also be indicators of sample size in qualitative
research. Thus, for example, focus groups conducted in social science
research, as in the current study, should typically comprise between 6-10
people (a full focus group) or between 4-6 people (a mini focus group;
Litosseliti, 2003).

With this in mind, five focus groups were conducted, including one full
focus group with older adult volunteers from Cohort 1 (N = 7), two mini focus
groups with teachers (N = 4; N = 5), and two mini focus group with children
(N =4; N = 4). Purposive sampling was also used for volunteer diary data
collection. Randomised assignment to the active group in the pilot study
determined the number of participants (N = 20) asked to complete weekly
reflective entries, 16 of whom complied with the request. Full details about

the sample are provided in Chapters 6 and 7.

5.4 Procedure
5.4.1 Recruitment

All participation was voluntary and adult participants were invited by the
researcher using a standard Invitation Letter (Appendix U) that was sent via
email and post (letters to teachers were sent on the school address) to
potential participants. Children’s parents/guardians were also provided with
an invitation and information letter (Appendix V; for more details see section
5.7.1). All older adult volunteers (N = 7) and teachers (N = 9) agreed to take

part in the focus groups, while only 40% of the pupils’ parents/guardians
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returned the opt-in slips. The reasons for the low response rate amongst
parents/guardians are unknown. However, the number of children (N = 8)
recruited was sufficient for conducting two mini focus groups, one with very

young children (n = 4; P1-2) and one with older children (n = 4; P3-4).

5.4.2 Study settings and procedure

Five focus groups were conducted by the researcher (moderator) who was
trained in collecting qualitative data by two experts in qualitative
methodology, and had previous experience conducting qualitative
psychological research, including with vulnerable adults (Krzeczkowska et
al., 2018, 2019). The researcher’s competence in implementing a qualitative
approach minimised the occurrence of potential bias. However, her direct
involvement in both the pilot RCT and the focus groups could lead
participants to respond in a particular (e.g., more positive) manner (Sargeant,
2012). Therefore, to address the potential influence the researcher’s
relationships to the study and participants might have had upon their
answers, the focus group schedule included a preamble and questions that
referred to various experiences of IE (Appendix X). Specifically, participants
were encouraged and prompted to reflect on both potential positive and
negative (i.e., ‘challenging’) aspects of their involvement.

The locations of the focus groups were determined by taking into
consideration a number of factors, including the researcher’s safety,
appropriateness of the venue, participants’ comfort and safety, and ease of
access for all (Braun & Clarke, 2013). Focus groups with children and
teachers were organised in the schools and the focus group with older adults
in a local community centre. Prior to the start of each session, the researcher
(moderator) discussed informed consent procedures to ensure that
participants fully understood the study aims, how data would be used, and
privacy, including the use of pseudonyms in all published findings and
assurances that responses would not affect anyone mentioned in the

discussions. Then, all participants were encouraged to ask questions and
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offered the opportunity to withdraw if they so wished. If there were no further
guestions and participants expressed their willingness to participate, written
consent was obtained from the adult participants and verbal consent from
children prior to the commencement of the focus group. All focus groups
were recorded on a digital voice recorder then transcribed verbatim. At the

end of each session, participants were provided with a debrief sheet.

5.5 Data collection

Qualitative research requires rich data that can help the researcher explore
the participant’s understanding of the phenomenon under investigation.
Therefore, the most suitable instrument for data collection in this approach
should be pre-defined in its structure to some degree but also flexible. This
can be achieved by using open-ended questions and a semi-structured
format of interviewing, which enables participants to provide a detailed
account of personal experiences of IE. During semi-structured interviews,
participants are naturally encouraged to reflect at length on the concerns and
issues related to the topic and decide which of the discussed issues should
be given primary importance (Bryman, 2012). The researcher can help them
develop the narrative by using probes and guide them unobtrusively through
the schedule (Smith et al., 2009). In this research, open-ended questions
were therefore used in both the diary and focus group schedules. The semi-
structured interviewing format was applied during the discussions with all the

participating groups.

5.5.1 Focus groups

Focus groups and interviews are the most widely used qualitative research
methods for data collection in applied social sciences. The purpose of
research interviews is often to explore sensitive topics and gain an in-depth
understanding of, to some extent, already known social phenomena from an

individual perspective. Focus groups are also frequently organised to
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examine participants’ experiences and beliefs of phenomena from a new
research area and to generate data on collective views (Morgan, 1998; Gill et
al., 2008).

Rationale for focus groups. Focus groups were chosen for this study as the
most appropriate qualitative method of data collection considering the study
aims, project time constraints, and the topic under investigation. The group
discussions offered the opportunity to elicit meanings and socially shared
opinions as a result of group dynamics and interaction (Marks & Yardley,
2004). They are also suggested as appropriate when multi-method design is
applied and data collected from the study group need to be clarified or
extended (Bloor, Frankland, Thomas, & Robson, 2001). Given the mixed-
method design of the current intervention and limited power to detect effects
of a given size on the objective measures, using focus groups as a means for
triangulation allowed us to enhance our understanding of the phenomenon of
interest (Valentine, 2005), orientate to a relatively new research area, and

evaluate the methods used in the project (Longhurst, 2003).

5.5.2 Volunteer diaries

In the social sciences, a diary or other self-reflective practices are considered
as unigue and valuable research tools. A researcher can use them to record
participants’ attitudes, their personal, structured responses, and research-
related activities (Given, 2008). Those qualitative methods for documenting
consecutive events and “the particulars of experience” (Bolger et al., 2003, p.
579) also offer the opportunity to examine the reported information in the
natural context and minimise retrospective bias (Coxon, 1999) .

Rationale for volunteer diaries. In experimental designs such as the current
pilot RCT, the diary method can be effective in capturing relevant
interactions, changes in the process, or participants’ feelings at the time of
their occurance during the investigation (Alaszewski, 2006). While

questionnaires and interview data can be associated with some shortcomings
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in terms of retrospective recall, diaries generate less biased data (Stone et
al., 2003). Therefore, a diary was employed in the current pilot study for
monitoring purposes, and as a record of participants’ engagement,
observations, and intergenerational activities in a structured format that
provided a temporal dimension to the data. Given the relatively long duration
of this trial, it was important to implement a method for recording volunteer
adherence and experiences, to identify potential variations over time.
Furthermore, data analysis of diaries allowed identifying factors (e.g.,
stressors or rewards experienced during participation) underlying intra- and
interpersonal variability (i.e., in generative achievement, cross-age attitudes)
recognised in outcomes from objective measures used in this intervention
(Bolger et al., 2003).

5.6 Data Analysis

In the current qualitative studies, thematic analysis was used to explore
evidence from both diaries and focus groups. Thematic analysis is a method
of identifying themes and patterns within data in relation to the research
guestions (Braun & Clarke, 2006). This approach is not theory-bound, which
gives the researcher theoretical freedom of choosing across a range of
epistemological or ontological frameworks (Braun & Clarke, 2013). This
flexible method can be adjusted to different research questions and needs.
Unlike some qualitative approaches, thematic analysis can be used to
analyse various types of qualitative data (e.g., interviews, focus groups,
diaries) and address a wide range of perspectives and experiences. This is
particularly useful in generating findings in applied research that need to be
accessible to a wider audience and inform policy development.

Thematic analysis is the most widely used qualitative method in social
and health sciences (Guest et al., 2012). Nonetheless, many theorists argue
that this qualitative approach should be defined as a process underlying
other qualitative methods rather than being considered as a stand-alone

method (e.g., Boyatzis, 1998; Holloway & Todres, 2003). The main criticism
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is the fact that thematic analysis consists of core stages of the analytical
procedure that can be identified in many other qualitative approaches (e.qg.,
interpretative phenomenological analysis, grounded theory). Conversely, this
aspect of thematic analysis is claimed by other authors to be an advantage of
the method as it provides researchers with no prior experience of using
qualitative analysis the opportunity to develop foundational skills for
implementing other forms of qualitative approaches to analysis (Braun &
Clarke, 2006; Nowell, Norris, White, & Moules, 2017).

5.6.1 Rationale for thematic analysis

Although not always recognised as a method in its own right, thematic
analysis was chosen for the current studies to illuminate the meanings the
different groups of participants attached to IE and the consequences of such
meanings for social practice with those groups (Braun & Clarke, 2006; Joffe,
2012). This qualitative approach also allows us to address various research
aims and questions, as well as to generate unanticipated results (Nowell et
al., 2017). Considering that this study aims to provide both insightful and
novel findings, and to complement outcomes examined in the pilot
guantitative study, thematic analysis was deemed the most suitable method
for the current analyses.

Raw data-based codes allowed for the emergence of new conceptual
ground on |IE and then to “move to broader generalisations” (Alhojailan, 2012,
p. 41). Although qualitative analysis is always influenced to some extent by
the researcher’s standpoint and knowledge, the standard inductive thematic
analysis chosen for this study enabled us to ensure the identified themes
were strongly linked to the data and not shaped by existing theories or
previous research (Braun & Clarke, 2013). Moreover, unlike other qualitative
approaches to analysis such as interpretative phenomenological analysis or
discourse analysis, thematic analysis is not fundamentally underpinned by
any existing philosophical positions or the epistemological and ontological

stance. This flexibility offers the researcher a chance to identify a theoretical
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construct that is particularly suitable to the project’s aims and research
question. Thus, this qualitative approach was considered to be well-suited for
its ability to capture subtle nuances and latent meaning in the participants’

narratives, and for its flexibility of data explanation.

5.6.2 Thematic analysis, epistemology, ontology and social

phenomenology

Choosing a qualitative approach in research involves adopting appropriate
ontological and epistemological positions that are consistent with the
research aims (Smith et al., 2009). As this qualitative study was focused
upon experiences and perceptions of IE, the researcher generated the
knowledge based on participants’ reflections on the reality they created
through interactions with others in a specific social context. Therefore, a
relativist/constructionist position was identified as the most suitable
philosophical stance for this study. In other words, the conceptions that
participants create of the world do not exist independently of context, and
their attitudes towards the given context and others are not stable constructs
(Braun & Clarke, 2013). Those conceptions and constructs can be modified
through access to knowledge within certain social realms. How individuals
construct these views of reality became the key aim of my exploration of
theory and literature on IE, which brought me to social phenomenology.

The current qualitative studies explored various aspects of an IE
programme in a real-world context. Given that volunteering in the school-
based programme constituted an opportunity to learn and establish meanings
through social interactions, understanding of the phenomenon required
examining shared understandings of a subjective experience. Social
phenomenology that approaches individual experiences of phenomena as
socially constructed and attached to the outside world (Schiitz, 1967), was
considered as appropriate theoretical framework for these qualitative studies.

At its core, social phenomenology is a phenomenological approach that

endeavours to examine and describe the content of conscious experience by

225



establishing its essence (Smith et al., 2009). The essence of phenomena is
manifested by invariant characteristics that can be uncovered through an
examination of meanings that individuals derive from their lived experience
(Wojnar & Swanson, 2007). Exploring these meanings cannot occur without
understanding the intentionality of the experience. In other words, people’s
understanding of a phenomenon is always considered in association with
their emotions, thoughts, and expectations they direct at an object,
something that means something to them (Hein & Austin, 2001).

Phenomenological inquiry is focused on the personal experience that
occurs in the individual's consciousness and is not influenced by their actual
relationship with the world (Smith et al., 2009). Thus, preconceptions and
personal beliefs are set aside to illuminate the subjective experience of given
phenomena. However, as individuals cannot separate themselves from the
world they live in, this impacts their decisions and provides knowledge to
understand their experiences (Wojnar & Swanson, 2007). Therefore, social
processes and contexts lying underneath the subjective perceptions should
be considered as their constituents.

Schitz’s (1967) social phenomenology emphasises the impact of the
social world on how meanings are structured and identifies these meanings
beyond a purely individual process. The invariant properties of a social
phenomenon can be explored by examining subjective experiences of more
than one person due to the commonalities found in subjective views and
understandings of the external world (Ajiboye, 2012). Therefore, social
phenomenology was chosen as a theoretical framework for the current
qualitative studies to capture the collective meaning-making of IE. It was
important to explore the essential features of the phenomenon (IE) that
grasped the consciousness of all active research participants.

A social phenomenological approach lends itself well to the thematic
analyses employed within the current research studies. Codes and themes
as the commonalities among participants’ experiences were identified across
the entire data set and allowed a description and interpretation of the

essence of IE. Participants’ experiences and knowledge of the social world
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were also acknowledged as foundations of their current subjective
experience of the programme. Since experiences cannot be separated from
people’s beliefs, prior knowledge or contexts (Miles et al., 2013), it was
intended to unravel the unique patterns of IE embedded in a more complex

participant’s view of the world.

5.6.3 The process of analysis

The process of analysis involved six key stages as suggested by Braun and
Clarke (2006). These included the following: (1) reading and familiarising with
the data; (2) generating initial codes; (3) searching for themes; (4) reviewing
themes; (5) defining and naming themes; and (6) producing the report. The
extracts presented in the analyses have been selected as they represent the
most powerful and insightful quotes and capture the very essence of each

theme.

Identifying patterns and themes. In these studies, the data from diaries and
focus groups (with three different groups of participants) were approached as
four separate data sets and analysed using Braun and Clarke’s (2006) guide
to conducting thematic analysis. The analytical process for each of the data

sets proceeded as follows:

Phase 1. Become familiar with the data.

Verbatim transcriptions of the recorded focus groups and written diary entries
were produced by the researcher and constituted a beginning of the process
of analysis (Braun & Clarke, 2006; Ryan & Bernard, 2003). Transcribing
enabled the researcher to immerse herself in the data and familiarise “with
the depth and breadth of the content” (Braun & Clarke, 2006, p. 87; Patton,
2015). Then, the process of careful reading and re-reading of the transcripts

began, when the initial patterns of meanings were uncovered across the
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entire data set (Rice & Ezzy, 1999). During this stage, initial notes were

made that were then used in the subsequent stages of the analysis.

Phase 2: Generating initial codes

This phase involved organising the data into short basic segments that were
of particular interest to the researcher and relevance in terms of the research
guestions. Given that an inductive approach to analysis was chosen for this
study, each data item was given “full and equal attention” (Braun & Clarke,
2006, p. 89). The researcher worked systematically through the transcript,
using an electronic copy of the document. Each data extract was highlighted
and coded, indicating potential patterns of meaning. The extracts were then
copied to a separate file and collated with an appropriate code(s) (see Table
5.1).

Table 5.1

An example data extract collated with codes.

Data extract Code

Well, I've been retired for eight 1. Seeking something new

years; | haven’t done a lot, and |

thought, ‘Why not, get out of my 2. Pushing comfort zone/being set
comfort zone, go and do something | UP for & challenge

different’.

The credibility of this phase was enhanced by the involvement of two
researchers in the process of analysis. The author of this thesis worked
through the entire focus group and diary data, whereas a senior colleague,
expert in qualitative research, acted as a secondary reviewer and
independently coded 25% of each data set. Due to the use of inductive
thematic analysis, no codebook was created for the current research.
Therefore, it was not possible to quantify intercoder agreement (ICA; Guest

et al., 2012) given that two people cannot employ the same standpoint to the
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transcript (Joffe & Yardley, 2004). Intercoder consistency was, however,
established through comparisons and discussions between the researcher
and the secondary reviewer on overlaps and discrepancies in data
interpretation (Thomas & Harden, 2008). The researcher and the secondary
reviewer met fortnightly throughout the whole process of analysis to allow
time for revising the findings and to examine any changes in their
approaches to data as they engaged more deeply with them. Detailed notes
were taken during each of the meetings and the progress communicated to
the Chief Investigator (Cl) to ensure transparency and timely progress.

Phase 3: Searching for themes.

This phase began once the researcher had coded and collated all relevant
data extracts. The codes were analysed and combined to generate
overarching themes and sub-themes (Braun & Clarke, 2006). The process of
theme development was not always dependent on quantifiable measures
(e.g., number of codes collated or data extracts), but on whether they
captured important details related to the research questions (Braun & Clarke,
2006). No codes or data were discarded at this stage to allow more thorough
examination of the extracts in the subsequent stage.

Once the researcher defined candidate themes and subthemes, she
presented her list and visual representations to the external reviewer.
Through discussion, it became apparent that some themes were too broad or
overlapped with other themes. Inadequacies of candidate themes and initial

coding were also identified at that stage, requiring several amendments.

Phase 4: Reviewing themes

During this phase, candidate themes identified at the previous stage were
reviewed in relation to the coded extracts and the entire data set. Some of
the separate themes formed in Phase 3 clustered together or were
categorised as sub-themes within a main theme. In this process, internal

homogeneity and external homogeneity were taken into consideration,
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allowing the researcher to recognise meaningful coherence of the data within
themes and apparent differences between themes (Patton, 2015; Braun &
Clarke, 2006). First, the coded extracts for each theme were read and
evaluated regarding whether or not they represented coherent patterns. The
same process was then applied to the entire data set to ensure the identified
codes and themes reflected the meanings apparent in the whole text. A
thematic map was used to organise the collated data and examine the
coherence of and distinctions between generated themes.

Finally, the external reviewer examined the coded data extracts and
verified the consistency of patterns identified within each theme. Following
the credibility check, two themes were collated due to insufficient data to
support one of them. Consequently, some of the sub-themes were renamed
to capture the meanings of both the previously assigned data extracts and

the rearranged codes.

Phase 5: Defining and naming themes

At this stage, the researcher and the secondary reviewer revisited the names
of the themes and sub-themes identified in Phase 4 to ensure they captured
the sections of data they referred to and were sufficiently clear in relation to
the research aim. The order of the themes was also discussed and organised
chronologically to reflect consecutive stages of IE. Once the themes were
considered final, the researcher wrote a detailed analysis of each theme to
determine whether they needed further refinement and whether they

provided a logical and coherent narrative of all participants’ accounts.

Phase 6: Producing the report

In this final phase, the researcher wrote a final analysis of the selected data
extracts. Both short and long quotations were incorporated into the text to
illustrate the interpretation and highlight prevalence of the theme (King,

2004). The researcher engaged in the analytical process by progressing from
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description of the data to interpretation in the context of the intergenerational
intervention.

Although the analysis aimed to identify specific patterns of meaning that
participants attached to intergenerational volunteering, individual comments
were valued to the same degree as those which were repeated by the
participants (Fereday & Muir-Cochrane, 2006). However, the analysis clearly
separated the views which were shared by the majority of focus group
interviewees from the individual accounts which provide meaningful
explanations. In other words, the reader will be presented with “the
predominant and important themes” (Blacker, 2009, p. 83) identified in the

entire data set that reflect a full, collective account of experiences of IE.

5.6.4 Validity

A range of criteria have been developed to evaluate the quality of qualitative
research (Lincoln & Guba, 1995; Yardley, 2000; Elliot, Fisher, & Rennie,
1999). In the current studies, Yardley’s (2000) four validity principles were
applied due to their flexibity in terms of theoretical assumptions and methods

used, as described below.

Sensitivity to context. The researcher demonstrated her sensitivity to context
by identifying and describing the relevant empirical literature in the
systematic review (see Chapter 2). Following the literature searches and their
evaluation, the gaps in evidence were identified and aims of the current
research formulated. This first quality principle was also applied in the
process of data collection and analysis. Ethical issues in relation to
participation of vulnerable groups (i.e., children) were considered prior to the
commencement of the focus groups. Furthermore, during group discussions,
participants were asked open-ended questions that encouraged them to
reflect at length on programme-related issues that were of particular
relevance to them. Collected data were then analysed using an inductive
approach which enabled the researcher to identify boader and unanticipated

patterns of participants’ perceptions and experiences of the IE programme,
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without imposing the researcher’s personal interest or theoretical

assumptions to the data.

Commitment and rigour. This principle can be demonstrated by thorough
data collection, data analysis, methodological competence and skills, and in-
depth engagement with the topic (Yardley, 2008). The researcher’s
commitment to and in-depth engagement with the study began two years
prior to the data collection for the current study, when she gained several
months of experience of working with children in a primary school setting in
Scotland as a pupil support assistant. This experience helped her design the
study, as well as to identify and address potential issues related to its
implementation. It also allowed her to obtain unique insights of a supporting
role within the school environment and hence, an in-depth understanding of
the various participants’ perspectives.This study was also sound and rigorous
in terms of data collection and analysis. A purposive and homogeneous
sample selected for this study represented a sufficient range of individuals
that enabled us to capture different perspectives on IE. The analysis was
validated by the secondary reviewer, who carried out credibility checks on
coding, themes, and interpretation. In relation to methodological competence
and skills, the researcher had previous experience of conducting qualitative
interviewing and the external collaborator was an expert in qualitative
research.

The credibility of this research was additionally enhanced by triangulating
data sources. The researcher and the secondary reviewer cross-checked the
consistency of evidence obtained through the older adults’ focus group and
diary. Further, analyses of children’s and teachers’ focus groups were
combined with the analysis of data from the school climate survey (see
Chapter 7).

Coherence and transparency. The coherence of a qualitative study refers to
the extent to which its methods and analysis are justified and consistently
adapted (Yardley, 2008). As described in the previous sections of this

chapter (see Section 5.2), the researcher carefully selected appropriate
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methods of data collection and analysis that fit the study procedure and
research aims. A consistent argument built upon an adequate research
method and qualitative interpretations contributed to transparency in the
current study. To enhance the efforts to deliver a transparent account of
participants’ experiences, the researcher provided the reader with a detailed
description of the methods used and supported her analytic interpretations

with text excerpts and quotations.

Impact and importance. The meaning of research can be evidenced by its
impact (Yardley, 2008). The current study aimed to contribute to health
promotion amongst community-dwelling older adults, as well as to inform
about IE and its implications for policy makers, local councils, and general
audiences. The importance of understanding older adults’, teachers’ and
pupils’ perceptions and experiences of IE needs also to be emphasised,
considering potential intervention modifications, as well as the successful

collaboration and retention of participants in future full-scale IE programmes.

5.7 Ethical Considerations

This qualitative research was reviewed by two independent ethics
committees. Approval was first granted by the School of Psychological
Science and Health Ethics Committee at the University of Strathclyde (Ref:
03/06/03/19/A), followed by the West Lothian Council Ethics Committee (Ref:
A9949458; both approvals received March 2019). Following ethical approval,
the Head Teachers of both schools chosen for the focus groups received a
formal invitation letter (Appendix U) from the Chief Investigator (Cl) and

provided in-principle agreement to participate in the research.

5.7.1 Informed Consent

Parent/guardian information letter and consent. Parents/guardians of the

pupils involved in the IE with the programme volunteers were contacted in
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March 2019. They were asked for their permission to involve their children in
a focus group with other children from the school. They were provided with
an information letter that was handed out to them by their children (see
Appendix V). The letter explained to them what was involved in participation,
and what would happen with the information collected during the focus
groups. The researcher’s and the ClI’s contact details were also provided in
the letter so that parents could find out more about the study, if required.
Additionally, they were required to opt their children in to participating in this
qualitative study by returning a reply-slip that was attached to the information
letter. The reply-slip was required to be handed in to the school staff to be
passed to the researcher. Only children whose parents returned the reply-slip

took part in the group discussion.

Child participant information and consent. The focus groups with pupils
involved children under the age of 12 years, therefore the parents/guardians’
written and minors’ verbal consent was sought prior to the group discussion,
as per recommended best practice guidelines (World Health Association
Declaration of Helsinki, 2000; The National Children’s Bureau, 2011). At the
beginning of the focus groups the researcher informed the children about the
purpose of the meeting, what was involved in participation, allowed them to
ask questions, and gave them the opportunity to withdraw. All the information
about the study was provided in clear language that the participating children

could comprehend.

Adult participant informed consent. The teachers and older adult volunteers
were provided with an overview of the qualitative study in the invitation letter
(Appendice V) and an email sent to them by the researcher (older adult
volunteers) or on the researcher’s behalf by the Head Teacher (the teaching
staff). The purpose of the focus groups, their procedure, and requirements
were explained to them. The potential participants were then given the
opportunity to contact the researcher and ask questions. Next, Participant
Information Sheets (Appendix P) were provided to the volunteers and the

teachers prior to the commencement of the focus groups. They were advised
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to read it carefully in the presence of the reasearcher, encouraged to ask
guestions, and after any questions were addressed, were asked to sign a

Consent Form if they wished to proceed.

5.7.2 Potential ethical issues related to taking part in the focus groups

Potential distress related to taking part in a focus group. There were no
anticipated risks to taking part in the focus groups, particularly as no sensitive
topics were planned to be discussed. However, if participants felt
uncomfortable at any time during the study, the plan would be for the
discussion to be halted, and the researcher (and school staff in the case of
pupils) would be available to provide support. A detailed evaluation of these
and other associated risks was prepared prior to the commencement of the
focus groups and approved by the Ethics Committee.

In the current focus groups with all three groups of participants were
conducted with no concerns raised that would require session to be paused
or participants to withdraw. Also, participants were informed that they could
withdraw from participation at any time without giving a reason and without
any consequences. Participants were also clearly informed via the
information sheet, and verbally at the start of the session, that, although the
discussions were audio-recorded, their personal details and personal details
of any other people mentioned during the discussion would be removed from

the transcripts.

Potential disclosure of negative experiences within the school-based
programme. Although there were no sensitive topics to be discussed during
the focus groups, a procedure was in place for any participant who disclosed
negative experiences of participating in the school-based intervention, either
during or immediately after the group discussion. No concerning issues were

disclosed during the focus groups.

Coercion. All study participants were provided with an invitation letter

Appendix V), in which they were informed that their participation was on a
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voluntary basis. They were not coerced into participation. In addition, the
older adult participants were offered offsite venues (at the local Partnership
Community Centre) to ensure a sense of coercion was minimised and
freedom to speak openly about the programme was maximised. Participants
were approached by the researcher only if they expressed their willingness to

participate via email, letter, phone or via a reply-slip (the children only).

5.8 Summary

This chapter provided an overview of qualitative methods chosen for and
applied in the current studies. The rationale for using a qualitative approach
to data collection, and specifically the use of thematic analysis, were
described relative to existing literature including relevant theories. Focus
groups and diaries were identified as being the most appropriate qualitative
research tools for the research purposes and questions. Finally, the
researcher’s efforts to establish validity in this qualitative study were outlined,
and ethical considerations described. A follow-up discussion about the
gualitative methods used, including a detailed description of the sampling,
procedure, data analysis and collection methods used in each specific study,
along with the findings from the qualitative data, will be presented in
Chapters 6 and 7.
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CHAPTER 6. Older adults’ perceptions and experiences of

voluntary participation in Generation for Generation.

6.1 Chapter overview

In this chapter, qualitative data will be presented on older adults’ experiences
of voluntary participation in the primary school-based intergenerational
engagement (IE) programme Generation for Generation (Gen4Gen). Data
were gathered from all volunteers’ diaries completed during their six months
of participation, as well as a focus group conducted with Cohort 1 after they
completed the 6-month programme. The chapter will begin with an
introduction on the background research on the perceived impacts on and
experiences of older adults participating in IE. Then, the study aims,
methods, and analysis will be described, and results will be reported. The
diaries and focus group data were treated as two separate data sets and
presented in the form of a narrative for each theme identified. Finally, the
results will be followed by a discussion of the obtained findings. In preview,
the results showed that IE can contribute to a number of personal and
interpersonal benefits including regaining a sense of purpose, sense of
belonging and appreciation, and building new social connections. Notably,
this programme was also associated with some challenges such as physical

demands, financial issues, and fear of overstepping.

6.2 Introduction

As outlined in the preceding chapters, in order to help maintain or even
improve health, wellbeing and social functioning in the ageing population,
opportunities could usefully be created to encourage more older people to
actively participate in and contribute more to their communities (WHO, 2015).
Community engagement enables older adults to be more active within their
environment and to retain their ability to make their own decisions about

everyday functioning (i.e., maintaining autonomy) that in turn, can provide a
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sense of integrity and independence (Stephens et al., 2015). Furthermore,
meaningful social roles and reciprocal relationships are important for
maintaining an older adult’s self-esteem and can serve as a
motivator/facilitator for continued social involvement (Heaven et al., 2013).
Therefore, it is essential to develop interventions for effective engagement
that facilitate transition to healthy retirement by offering a sense of purpose
and self-growth through community participation (Reichstadt et al., 2010).

The typical changes in lifestyle associated with retirement (e.g., a
decrease in physical activity and in the number of social network ties; Kauppi
et al., 2021; Zantinge et al., 2014) require gradual adaptation and can be
balanced by engaging in past social roles, in familiar environments, using
professional or personal skills, and maintaining social relationships (Atchley,
1999). For example, passing on knowledge, values, or traditions to younger
generations via mentoring or teaching enables continued active involvement
based on lifetime experiences and does not involve dramatic changes in
behaviours and work-related strategies (Chan & Nakamura, 2016).
Knowledge exchange activities can also contribute to fulfilling older adults’
inherent generative desire to promote the next generation, create a legacy,
and ‘give back’ to society (Erikson, 1950; McAdams et al., 1993). Thus, their
generative actions are not only important in terms of continuing development
towards autonomy and independence in later life, but they are also an
opportunity to support individuals and promote integrated communities.

The existing qualitative evidence (see Chapter 2) indicates that older
adults participating in IE have potential to experience a range of benefits,
including enhanced self-esteem or sense of self-worth (Wilson et al., 2013;
Santini et al., 2018); a sense of achievement and pride (Alcock et al., 2011);
positive attitudinal changes towards the younger generation (Barnard, 2014;
Belgrave & Keown, 2018; Chapman & Neal, 1990; Santini et al., 2018) as
well as towards their own age group (Johnson, 2015). Moreover, the
knowledge and skills learned from the younger generation were found to
serve as a means for older adults to connect with family, friends, and wider

social networks, as well as enhance their sense of independent living and
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provide practical support in everyday life (Lee and Kim, 2019). The potential
effect of IE was also reported on purpose of life, but the findings were not
substantiated with sufficient evidence (Barbosa et al., 2020). Overall, the
qualitative findings consistently contributed to quantitative evidence
demonstrating benefits of IE on older adults’ social functioning. Specifically,
the positive effects of IE on self-perceived generativity (Wilson et al., 2013;
Chippendale and Boltz, 2015; Mahoney et al., 2020) and improved/reinforced
positive perceptions of the younger generation were shown (Barnard, 2014;
Belgrave & Keown, 2018; Chapman & Neal, 1990).

Overall, as outlined in Chapter 5 (see Section 5.2), there is a limited
number of qualitative studies on this topic that have generated information-
rich data and provided in-depth interpretations of the findings (Alcock et al.,
2011; Santini et al., 2018; Wilson et al., 2013). Moreover, only one study to
date explicitly explored both challenging and rewarding aspects of
participating in a school-based engagement that may be unique for this type
of voluntary interactions (Varma et al., 2014). However, participants in the
Experience Corps programme (Fried et al., 2004; Varma et al., 2014) were
receiving a stipend, which eliminated financial challenges/barriers that could
potentially occur if the programme was on a completely voluntary basis. In
addition, Varma et al. (2014) examined volunteers perceptions of a high-
intensity (15hrs/wk) intervention implemented in large urban schools in the
US that may not be generalisable to other settings and sociodemographic
contexts. Further to this, to our knowledge, there is no high-quality, in-depth
qualitative evidence examining the motivators for joining a school-based
programmes that could inform future research in terms of design and
recruitment strategies. To date, exclusively survey data have been used to
identify main categories of motives and their impact on the subsequent
volunteer experience, with limited detail available (Chen & Morrow-Howell,
2015).

The primary aim of this study is therefore to explore older adult
volunteers’ perceptions and experiences of participating in a school-based
intergenerational programme. This qualitative multi-method study will also
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seek understanding of motivations for joining the programme, perceived
gains and challenges associated with participation, as well as the personal
and interpersonal meanings of the engagement. Two methods of qualitative
data collection (i.e., focus group, diaries) were used to provide a
comprehensive qualitative analysis of school-based IE by exploring
volunteers’ experiences and perceptions of the programme (for more details
see Sections 5.5.1 & 5.5.2). In addition, the current qualitative analyses will
offer a complementary and explanatory account of the quantitative findings
obtained in the RCT (see Chapter 4), and this broader context will be
discussed in Chapter 8. Finally, applying a qualitative approach will provide
an opportunity to receive feedback on the systemic and organisational issues
related to the continued development and implementation of the intervention,

such as pre-programme induction, training, and volunteers’ schedules.

6.3 Design

A multi-method qualitative approach was used to allow cross-validation of the
results (see Chapter 5 for methods details). Data source triangulation
(Patton, 1999) involved analysing the diary and focus group data sets
separately, followed by synthesising and comparing the findings. This
approach allows cross-checking the consistency of evidence obtained from
different data sources.

6.4 The diary study

6.4.1 Methods

Sampling. The core inclusion criterion for participating in this qualitative
component was active engagement with the programme. Volunteers from all
three cohorts (n = 18) were asked to record weekly diary entries over the
course of their involvement, 16 of whom complied with the request. The

demographic characteristics of this cohort are described in section 4.4.1.
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Data Collection. The diary for this study was prepared prior to the
commencement of the school-based intervention (September 2018) and
included open-ended questions such as ‘What did you like the most/the least
about this week?’ and ‘What activities were you involved in?’ (Appendix W)
Although these semi-structured entries were mainly used for monitoring
purposes as mentioned previously, including hours of participation in a given
week, they were also used as an effective, regular channel of communication
between the researcher and participants. Thus, the records provided
valuable feedback on the programme and allowed the researcher to address
any organisational problems that could have compromised participants’

adherence.

Procedure. The diary was submitted each week over the six-month
participation period via a locked deposit box located in the school offices. To
ensure pseudo-anonymity, participants used their participant numbers and

were asked not to identify individuals in any reflections.

Data Analysis. The older adults’ diaries were approached and analysed as a
separate data set to enhance trustworthiness of findings (Morse, 2009). The
data recorded by 16 volunteers was considered in this analysis, to reveal a
broader spectrum of perspectives and better understanding of the nature of
intergenerational engagement. Since the diary in this research was
predominantly used for monitoring purposes, it contained very short reflective
entries summarising a limited group of categories (e.g., school activities,
activity settings, positive and negative aspects of engagement). This
structured format enabled patterns to be identified easily and facilitated
quantitative coding (Alaszewski, 2006). Thus, we were able to identify
different activities, settings and pupil year groups involved in the programme,
and assign the number of participants that reported those characteristics in
their diary entries. Therefore, these data will be presented both quantitatively
(where possible) and qualitatively, in the form of a narrative using thematic
analysis (Braun & Clarke, 2006). The researcher worked through the entire

diary data and the expert secondary reviewer analysed 25% of the records.
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Volunteers’ names are replaced by a V (volunteer) or a VT (volunteers with

teaching background) throughout to preserve participant anonymity.

6.4.2 Results

Given that the diary was completed regularly (weekly) and used in this study
primarily for monitoring purposes, it required only concise reflective entries to
pre-set questions. The obtained data were therefore firstly approached to
capture the contexts of IE. According to participants’ records, the majority of
them (n = 15) assisted at least two age groups involved in the project (P1-P4;
children aged 4.5-8 years of age), although five volunteers supported all four
age groups (P1-P4). Participants were involved in a variety of school
activities, including literacy and numeracy support, as required by the
programme (n = 16), as well as arts and crafts (n = 6), outdoor learning (n =
3), computer tasks (n = 4), singing/dancing (n = 12), nurturing activities (e.g.,
assemble for feelings dice; n = 5), and physical activity (PE; n = 4). All
volunteers reported working with pupils on a one-to-one basis, in both
smaller and larger groups, and within the whole class along with the teacher,
showing that a variety of interactions took place.

Thematic analysis of participants’ responses regarding experiences of
participating in IE resulted in two main themes: programme benefits and
programme challenges. In addition, each of the themes revealed

interpersonal and personal dimensions of reported experiences.

Theme 1. Programme benefits

A number of positive experiences associated with IE were reported on a
weekly basis. They ranged from volunteers’ enjoyment of in-school
interactions with pupils, teachers, and other helpers, to their personal

satisfaction and a sense of achievement.

Interpersonal. The most frequently reported interpersonal reward of

participating in the project, was the opportunity of ‘watching and interacting
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with young pupils as they engaged with their learning’ (VT7). The more time
volunteers spent assisting the same individual or groups of children, the more
chance they had to get to know them, ‘the different personalities of each
child’ (V8), ‘different characters among the children’ (V2), and their specific
needs. Regular interactions allowed them also to see children ‘improve in
their understanding of the topic being taught’ (VT6), their ‘steady progress in
learning outcomes’ (VT4), and increased confidence when approaching new
tasks. A sense of achievement accompanied each ‘small breakthrough’
(VT14) in communicating or each relationship built with pupils, especially with
those with additional needs.

Although volunteers were primarily motivated to help pupils and provide
meaningful assistance to the teachers, they also recognised in the
programme ‘potential for mutual benefits’ (V15). Volunteers mentioned
enjoyment of learning from both teachers and pupils, and personal
satisfaction when they were able to share their own experiences. Those with
a teaching background reported particular satisfaction when they realised
that their expertise and skills ‘could be still of use to someone’ (VT4). Overall,
volunteers were open to ‘learning about using new technologies in the
classroom’ (V16) and teaching approaches that varied across teachers they

worked with.

Personal. Volunteers viewed participating in the programme as an
opportunity to establish a new weekly routine, ‘two days of structure’ (VT7)
that allowed them ‘to be back in a work environment with other adults’ (V11)
and that for some ‘seemed like a real job’ (V13). They ‘enjoyed having more
responsibility and a variety of work’ (V2), ‘feeling useful’ (V14), and ‘learning
about new aspects of modern teaching’ (V2). The staff's and pupils’
welcoming approach to volunteers expressed consistently from the beginning
of the programme, allowed them to perceive themselves as part of ‘a team’
(VT7) as well as, made them feel ‘trusted’ (V8), ‘included and valued’ (V15).
Further, the school’s enthusiastic and accepting attitudes enhanced their
confidence in the role and made them realise the usefulness of their

contribution.
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Theme 2. Programme challenges

Programme challenges were mainly related to assigned activities, work
settings (e.g., group work, one-to-one support), and interactions with pupils.
Within this theme the most frequently reported issues were the difficulty of
making children focus on tasks, a challenge of managing disruptive
behaviour, and working with children with additional needs. Other challenges
that were infrequently mentioned over the 6-month engagement included
physical (e.g., mobility, noise level), organisational (e.g., travel, volunteering
hours, lack of a pre-programme meeting with the teachers), and external

issues (e.g., concerns about pupil’s future, poor parenting).

Interpersonal. Most of the volunteers reflected on the need for identifying
strategies to encourage pupils to concentrate and perceived their efforts as ‘a
Herculean task to keep some of the children on task’ (V12). They reported
that pupils, especially those with additional needs, had difficulty focusing and
‘follow adult instructions-even when they had to do something they liked’
(VT7). An additional challenge constituted ‘the language barrier with a couple
of children who don’t have English as a first language’ (V14), which interfered
with the process of working with pupils and made volunteers feel that they
‘didn’t achieve very much’ (VT4). They also witnessed ‘how one child’s
behaviour impacts on the class’ (V8) and often had to address behavioural
problems themselves when working with larger groups. Dealing with pupils’
misbehaviour made them feel that they were either going ‘to lose control —
knife edge feeling’ (V6) or that they had to be ‘in charge’ (V6) of the situation
as part of their role requirement.

Volunteers were also asked to report any concerning issues to the
teachers such as potential signs of neglect. Some of them expressed their
concerns seeing children withdrawn, with a lack of energy or distressed. It
made them wonder ‘how difficult life is for some children’ and worried of ‘what
will happen to some of these children in the future despite the great efforts
made by the school at this time in their lives’ (V12). They witnessed how
‘some children struggled while other children thrived’ (V7), how they were
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‘not getting reinforcement from home’ (V12), indicating that ‘more additional
support should be available, especially at the early stages — P1, P2’ (VT6).
Occasionally, volunteers were concerned whether they had the right
approach to teaching and did not know ‘how much help to offer to the
children when they were struggling’ (V12). Partly this issue was about not
helping too much and letting pupils work the tasks out by themselves, but it
was also about not having the appropriate strategy. A challenge of
establishing the extent of the support provided to pupils was often co-
reported with uncertainty regarding the extent of communication and
collaboration with the teachers that they were supposed to maintain. They
often reported ‘the lack of time to liaise with staff with regard to strategies’
(VT7) or ‘no time to go into long explanations’ (V12) about the tasks they

were asked to do, ‘when faced with challenging behaviours’ (V7).

Personal. Personal difficulties were reported fairly infrequently and were
mainly related to physical challenges of participating in the programme. The
first weeks of engagement appeared to be the most trying: ‘| feel it was more
physically and mentally tiring than | thought it would be’ (V13). Some of the
physical challenges reoccurred in volunteers’ diaries, including ‘a lack of
adult height chairs in P1 classrooms causing hip pain’ (VT14); sore knees as

o

they “clamber” up and down the floor’ (VT7); or ‘the noise level being quite
distracting’ (V12). Some of the volunteers reported that part of their duties
was to assist pupils in outdoor learning. Although they enjoyed the
experience that usually was in line with their physically active lifestyle, they
also recognised the downside of this type of engagement: ‘I think the outdoor
activity will not suit everyone in my age group. | am used to the outdoors,
walking my dog up to 35 miles per week. Other ‘Generation for Generation’
volunteers may not be so inclined’ (V1). Conversely, volunteers did not like
‘periods of inactivity’ (VT14) when they were not able to work with pupils or
contribute in any other meaningful way. They often reported feeling like ‘a
bystander in music or PE/dancing’ (VT6) or ‘not useful when supporting lower

classes’ (VT10).

245



6.4.3 Summary

In summary, the diary entries revealed a number of personal and
interpersonal benefits and challenges associated with volunteering in
Generation for Generation. The interpersonal positive aspects of the
programme were mainly associated with the enjoyment of working with
children, developing special relationships/connections with them, and
satisfaction of seeing them improve. The interpersonal benefits included a
sense of belonging, being valued and respected, as well as regaining
confidence, and establishing new weekly routine. The interpersonal
challenges were mainly related to uncertainties regarding boundaries of
volunteer roles, activities settings (i.e., one-to-one, group work), and children
behaviour and their external stressors (e.g., poor parenting). The personal
challenges included physical challenges of engaging and organisational
issues with scheduling volunteers’ activities. More in-depth reflections on
experiences of volunteering in Gen4Gen will be outlined in the subsequent

section.

6.5 The focus group study

6.5.1 Methods

Sampling. The core inclusion criterion for participating in the focus group was
active engagement with the programme between September 2018 and

March 2019. All older adult volunteers from Cohort 1 (n = 7) were therefore
invited. The sample consisted of one male and six female participants aged
63-80 years (M = 67.9; SD = 6.18), all were White British, and four were
married. Participants had between 0-3 children (M = 2.00; SD = 1.00) and 0-7
grandchildren (M = 2.57; SD = 2.57). All participants completed primary and
high school education, and had between 2-7 years (M = 5.00; SD = 2.00) of
higher/further education. All participants were retired but one had another
volunteering role (not involving IE). When asked about their previous

experience of working in the school environment, three reported teaching in
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schools, two reported none, and two reported other non-teaching experience
(e.g., administrative and catering roles). Participants were generally healthy
and independent, with all of them reporting good (n = 1) or very good health
(n =6).

Data collection. A semi-structured focus group schedule was developed prior
to the commencement of the focus group. Scheduled content reflected
different aspects of the programme and different areas of potential perceived
impact. Older adult volunteers were asked to reflect on the reasons they
joined the programme, what activities they engaged in during the
intervention, as well as whether they perceived any changes in their cognitive
skills, social function, and physical/mental health. The focus group schedule
(Appendix X) included questions such as: ‘Can you share some of the
reasons why you decided to become a Generation for Generation
volunteer?’; ‘What were some of the positive aspects (if there were any) in
working with the children?’; and ‘What were (if at all) some of the challenging

aspects of working with schoolteachers?’

The lists of questions were not followed in a rigid way, and instead, a process
of reflecting (e.g., ‘you said there that ...") and probing (e.g., ‘tell me more
about that’) was adopted (Smith et al., 2009). This allowed the participants to
direct the content of the focus group and prioritise issues which they felt were
central to the topic under investigation.

Procedure. The focus group, as an additional study to the pilot RCT (see
Chapter 4), involved providing volunteers with a dedicated participant
information sheet (see Section 5.7; see also Appendix P) and consent form,
and took place in a private room at a local community centre (offsite) to
ensure a sense of coercion was minimised and freedom to speak openly
about the programme was maximised. On arrival, older adult volunteers were
also given the opportunity to introduce themselves, engage in small-talk, and
offered refreshments to enhance conversation and a sense of comfort
(Krueger & Casey, 2009). The researcher introduced the study by outlining

the purpose of the focus group, the procedure, and ethical considerations
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(e.g., the right to withdraw from the study, the potential risks, data handling),
and then initiated the discussion by asking the first question on volunteers’
motivations for volunteering. The session lasted two hours and was
concluded with a debrief (Appendix Q) including the information about the
study they just participated, the right to withdraw, and contact details of a
mental health charity (if they had concerns about their wellbeing), and those
of the researcher, Chief Investigator, and an independent contact to whom

issues could be raised.

Data analysis. Thematic analysis was used to interpret the focus group data
in the current study. The process of analysis involved six key stages as
suggested by Braun and Clarke (2006; see Section 5.6). It is noteworthy that
in the extracts which follow, (...) represents text that was not included in the
excerpts due to its irrelevance to the point being made and/or for

conciseness.

6.5.2 Results

Five inter-related main themes were identified: 1) motivators for joining in; 2)
reinforcers to engaging; 3) challenges of engaging; 4) barriers to engaging;
and 5) importance of engagement. The themes are presented in order,
reflecting both the chronology of engagement in the programme and
frequency of information provided. First, this section commences with an
exploration of the variety of reasons for joining in the intergenerational
programme. Then, the school engagement period, and the different aspects
that reinforced participants’ commitment, are described. In two subsequent
themes, challenges of and barriers to involvement are highlighted. Finally,
the focus is directed on the particular experiences acquired by the volunteers
and importance of the programme in terms of children’s support. Themes and

subthemes are listed in Table 6.1.
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Table 6.1

Focus group themes and subthemes.

Themes Subthemes

Motivators for joining in Seeking something new
A need to share/Sense of educational

mission

Reinforcers of engagement Sense of purpose
Building new relationships
Sense of belonging and appreciation

Satisfaction of seeing children grow

Challenges of engaging Physical challenge/Physical ability and
disability

Not in charge

Fear of overstepping

Seeing children’s struggles

Using technology

Barriers to engaging Distance and financial issues

Systemic issues

Importance of the engagement Sharing
Supporting
Empowering

Expectations versus reality

Theme 1: Motivators for joining in

Participants mentioned a number of reasons for entering the programme that
reflected both their generative desire and intrapersonal motives. Generative

reasons determined within the theme included a need to share
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knowledge/experience and sense of educational mission, whereas

intrapersonal reasons were related to seeking new experiences.

Seeking something new

Both volunteers who had teaching backgrounds and those who had no
previous experience of working in the school environment frequently
emphasised that joining the programme was determined by their desire to

explore potential differences in the school environment:

V5: It was completely out of my comfort zone, I've never been in a
school since | was at school, so it's been a great experience and
again, part of it is just seeing how methods of... Well, school’s

different!

VT4: Well, | am a retired teacher. (...) So, my main thing was to see
what the difference was in teaching and in schools in the seven years

since | had retired.

As reflected in these excerpts, personal interest in teaching practice and
professional curiosity about how the education system had evolved emerged

in most accounts as the main intra-personal motivators for participation.

Some volunteers also noted that taking part in the programme was a new
personal/professional challenge, or an opportunity to experience something

novel and to leave what is convenient behind:

V2: Well, I've been retired for eight years; | haven’t done a lot, and |
thought, ‘Why not, get out of my comfort zone, go and do something

different’.

VT6: | taught (topic) latterly but getting right down to the basics and

using... trying to find the language, a simplified language to get the
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children to understand. (...) So, all round, it was quite a challenge for

me, you know. A new dimension to my erstwhile career.

Entering a new-old territory meant for many pushing boundaries or
overcoming daily routine they had established over years of retirement. That
is, the programme allowed them to explore a new path while escaping the
well-known one. In further perspectives, embracing this new challenge
constituted an opportunity for self-growth and to share with children ‘some of

the more basic stuff’ (V1) such as reading, writing, and numeracy skills.

A need to share/Sense of educational mission

Learning about the programme seemed to allow volunteers to fulfil their latent
generative intention of being able to help and work with children. The
opportunity to influence and contribute to the next generation was indicated
by all seven volunteers as one of the main interpersonal reasons for their

participation:

V3: | thought it looked really interesting as well and | thought, “Yeah,
I've got lots of time and I've got a lot to give”. And we’ve got life

experiences, and you pass them to the children.

Volunteers often emphasised their availability and willingness to help and
share their legacy with children. Having been aware of their intellectual and
experiential capital, they wanted to positively influence children’s future and

enrich their lives through their own skills and knowledge:

VT7: (...) one of my motivations is to just encourage children’s love of
books (...) some young children have never seen a book, you know,
you give them a book in P1 and they don’t even know how to hold it.
And for me, that is the most important thing, it's to give them a
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foundation that so many children have and so many don’t have, and |

thoroughly enjoyed it.

Providing the younger generations with solid ‘foundations’, or teaching them
‘the basics’ was perceived as a means of creating opportunities for growth for

many children — an opportunity they would perhaps not have had otherwise.

Further, the volunteers’ efforts to provide a meaningful contribution could
exceed the provisional support and become core and solid underpinnings of

the children’s education and future:

V5: | was quite keen on the idea of education because | just think it's a
basic, if they [children] can read and write, you’ve given them the

world, and | was looking for a way in, so this is my perfect way in.

Thus, educating children and consequently giving them the ‘basic’ tools to
build their own lives, appeared to be essential and meaningful vehicles for

helping the next generation.

Applying knowledge and experience gained through professional work with
children can also be perceived as an asset when considering possible

solutions for an education-related issue:

VT6: | thought | could contribute because | had been teaching. So,
when | saw the advert in the church bulletin actually, | thought, “Hmm, |
could do that maybe.” (...) | thought... they keep talking about bridging
the attainment gap and | thought, “Well, maybe | could help that way.”

Making a difference in children’s lives and responding to societal appeal to
close the educational gap seemed to facilitate volunteers’ determination and
took their engagement to a higher level of relevance, transforming into a

specific personal and rewarding mission.
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Theme 2: Reinforcers of engagement

Participants reported a variety of personal and interpersonal aspects of their
involvement that served as positive reinforcers to engage. The subtheme of
sense of purpose emerged as an important benefit of participation that had a
great effect on volunteers’ everyday functioning. Social, interpersonal
dimensions of engagement ranged from building new relationships with
children and other adults in schools, through a sense of belonging to, and
appreciation of, the new environment, to a satisfaction in seeing children

grow.

Sense of purpose.

When asked about the most rewarding or positive aspects of participation in
the programme, volunteers began with reflections on an intrapersonal
dimension of the involvement. They described how the two ‘best days of the
week’ (V2), often awaited with great anticipation, encouraged them to be
more active and ‘prevented two pyjama days’ (V5). One of the strongest
reinforcers of volunteers’ commitment was related to the re-establishing of

work routine and regaining a sense of purpose personally:

V3: It was great getting back into work again (...) having a purpose for
getting up two days a week and getting showered and dressed, which

was brilliant.

VT6: | suppose it gave me meaning to my day. | hate the idea of sitting
in your kitchen, looking out the window, you know, “| wonder what I'm

going to do today”, so it was quite nice to have a structured day.
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‘Having two days of structure’ (VT7) was also associated with enjoyment of
being with the children, which ‘kept them young’, and being around other

people in general:

VT7: Getting a routine, getting out a couple of days a week where
normally | would be sitting about. And stimulation and just going in and

listening to all these people, to some of their ideas.

Building new relationships.

Entering a new environment, and working with both children and teachers,
consequently led to establishing new relationships. Volunteers who had
previous experience of working in schools had to re-define their position and

how they interacted with people they used to work with professionally:

VT7: | think that’s what | find is very different is; having been a teacher
and now going in as a volunteer, it is completely different, and you
build up a completely different relationship and it's lovely. | love
working with children, | always have done, | always wanted to be a
teacher, and I've worked with children from four all the way up to 18,
but it’s just... | enjoy...this is what this project is showing me; | actually

enjoy being with children.

As reflected in this excerpt, being a volunteer as opposed to working as a
teacher, means a different but not necessarily uncomfortable experience.
Volunteers with teaching backgrounds perceived the individual, meaningful,
and joyous time they could spend with children and with the school staff as a

luxury that being in the teacher role could not necessarily provide.

The joy of working with children was also accompanied by a sense of
responsibility, a realisation that they were perceived as professionals, as a

source of skills and resources:
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V5: They come asking you things, how to spell a word, how to do
things, and | think that’s the most important thing, that they start to

understand that you're a source of help.
V2: Children are trusting me more, they are coming to me for help.

This shows that children gradually acknowledged the presence of volunteers,
other adults in the classroom, who were supportive, approachable, and who

could be trusted when help was needed.

This professional relationship between volunteers and pupils seemed to
strengthen the relations with other adults in schools. Meeting and working
alongside teachers and support workers was for many volunteers, especially
those with no teaching background, an opportunity to observe and learn.
They were mentored and enjoyed ‘getting to know teachers, teaching
methods and the children's different abilities’ (V5):

V1: | think the teachers are remarkably skilled in a variety of different
ways (...) Having observed, | tried it in a reading group, and it worked

for me...observation, mentoring and coaching can be very helpful.

V2: Enjoyed the varied approaches to literary work-printed texts, using
magnetic boards plus letters. (...) so many different aspects of modern

teaching.

Volunteers also emphasised the importance of relationships with other
volunteers in schools that prevented a feeling of isolation, but also provided

reassurance, support, and a sense of comfort at difficult times:

V5: It was nice for me to meet other volunteers because one of the
problems is you thought you were maybe struggling with something

and chat and finding, no, it's not you, it’s just as it is. And | think it was
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nice being able to say, ‘Look, | can’t cope with this group’, or...I think
you felt okay to do that, which is nice. You weren’t kind of...you know, |

felt okay to say, ‘I can’t do this’.

Thus, being around people who were also new to the school environment
and who often experienced similar difficulties, made some volunteers feel at
ease when asking for an advice or help. This supportive and approachable
environment validated volunteers’ struggles and strengthened their

resilience.

Sense of belonging and appreciation

Participants frequently emphasised the welcoming attitude towards them that
began on their first day of involvement and how it gradually developed into

mutual trust between them and teachers, and provided a sense of inclusion:

V3: The headmistress said to us when we met her, the last week we
were there, ‘Do you feel part of our family?’ She said, ‘You are part of
our family’. | said, “Yeah, we do'. (...) And the school...the staff and

pupils were absolutely fantastic. They made us welcome from day one.

This excerpt reflects commonly reported accounts of favourable and
nurturing attitudes of the school staff towards them. This made them feel

valued and accepted.

The strongest positive reactions towards volunteers often came from children

who recognised and acknowledged them as part of the school teaching team:

VT7: One young lad in the P4 class who doesn’t really pay a lot of
attention to anybody and | really thought he wasn’t aware of me being
in class at all and | was walking in one morning and he stands up and
shouts, in the playground, ‘Mrs Y, Mrs Y!" I'm going, ‘Oh, hello, hello’.
And he said, ‘Look, everyone, it's Mrs Y, she’s coming into class

today’.
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Volunteers’ presence in the school often evoked a lot of excitement in
children, which made the volunteers feel noticed and appreciated, and gave

them a sense of pride and joy.

V1: A number of children are coming up to me in the corridor or at
break to speak and ask why | am not helping them and when | will help
again. (...) | really see a strong positive response from some and note
that especially with boys they appreciate the chance to discuss

learning matters with me.

Positive reactions from children like this one, signalled to the volunteers that
they were needed and valued. They also helped them to recognise the

importance of their role in the lives of individual children.

Satisfaction of seeing children grow

Personal satisfaction from observing children learn and progress over time
was mentioned by all participants as one of the most rewarding aspects of
engagement. Enjoyment and happiness could be simply evoked by children’s

enthusiastic reactions to the process of learning and its positive outcomes:

VT6: It’s...the input that you put in but the output from it is much more
than the input. You get absolutely great satisfaction back from seeing a
child understand something that you're telling them about (...); when
you see the child’s face changing, saying, ‘| understand that’. Or, you
know, they’re moving on from what they’ve already learned, and
they’ve acquired some more learning, you know. So, it’s...that to me
is, well, it's really very satisfying, you know, just to see a difference in a

child’s understanding.

A sense of making a meaningful difference in children’s lives can be

recognised in this excerpt. The rewarding experience that brings joy and
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gratification is associated with witnessing and appreciating pupils’
development.

Strong positive feelings are also related to watching children developing
more confidence and skills. Volunteers often mentioned great improvements
in children they had a chance to assist, especially in those who experienced

particular difficulties and needed more time to ‘come out of their shell’ (V1):

V1: | saw them [children] develop their confidence and I'm not saying |
was the only factor, I'm definitely not, but that was amazing to see that,
you know. And one of them went from complete silence to being very
verbose and quite complicated in his speech, the lad. And then there’s
the children who have difficulties who...like, there’s one guy who has
difficulty with mathematical strategy, but as soon as you say, ‘Use that
big brain of yours’, he’s done it. And it just needed somebody one-on-
one to do that with him. So, | mean, it’s just those little individual

interactions that give you a buzz and that kind of thing.

A thrill and excitement were expressed as a reward for individual interactions
with children who went through their individual learning ‘battles’ and gradually
overcame the difficulties. Hence, the volunteer seemed to disbelieve that
they played a direct role in these dramatic transformations in individual
children, but they were aware of their meaningful contribution in children’s

improvement and growth.

Several reinforcing factors were reported by volunteers when they were
asked about the rewarding dimension of engagement. Developing new and
special bonds with children, teachers, and other volunteers emerged in all
accounts. These new relationships gave the volunteers a sense of belonging
and acceptance. They felt noticed and respected in a new environment that

turned out to be very supportive and welcoming. These positive attitudes
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towards the volunteers, including children’s excitement and teachers’ trust,

seemed to crown their efforts and made them feel proud.

Theme 3: Challenges of engaging

Participants highlighted a number of challenges of working in the school
environment that were mainly related to their using technology, physical
health/fitness, emotional challenges of observing children struggle, accepting
the position of not being in charge, using technology, and finally overcoming
the fear of overstepping while performing the new role.

Using technology

One of the main challenges that was anticipated by volunteers when entering
the school environment was the use of computers and other information
technology. Participants reported that both children and teachers used
various pieces of technology that they were not familiar with. However, the
access to and use of technological equipment varied across the schools,
which determined volunteers’ different attitudes. Those who had to use
laptops or tablets experienced a discomfort and a feeling of professional

inadequacy:

V2: First time, | had to take one wee boy out, who'd been absent and
do a slide-show with him, and | had to say, ‘| don’t know, | can Google
on my own tablet, but I'm not comfortable with this’, | had to get
someone to show me and then another time, the teacher went out the
classroom and she says, ‘Just keep on going’. | ended up going back
and the kids were all killing themselves laughing. ‘I don’t know what I'm

doing here’, they had a wee laugh.
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Physical challenge/Physical ability and disability

A new routine that required volunteers working in a specific school setting
adapted for children but not for adult helpers, was a new type of physical

challenge:

VT7: The only disadvantage is when you're with the P1s and you're on
the floor with them, having to find a table to get back up again! | always
get a chair. | can’t, you run ahead, crawl over to a table. That’s the only

disadvantage.

V1: You know when you sit with a group doing an exercise for an hour
maybe; different kids come in and do it. And then you’re sitting on one
of those little chairs... | can do the standing up bit, but it's your back!
My back’s gone, you know. Because you're in such an awkward

position.

Sore knees or back, or catching a cold a couple of times over a few months
‘tested’ their fitness and immune system, but did not discourage them from
continuing the engagement and carrying on the activities that were a source
of their struggle. Pain or physical exhaustion that resulted from volunteering
were not perceived as constant obstacles, but rather as indicators ‘to
exercise more' (VT7), be more active, or as temporary inconveniences that

would improve with time:

VT6: | found it quite hard work being back in school. | was really tired
whenever | came out of the school, and | felt like going to my bed
when | get home. | felt it in my eyes, you know, | felt really tired. But |

think if | kept doing it, | would get better.

Participants noted that low physical ability might constitute a major
contraindication to participating in the programme. They highlighted that

people their age, who were ‘less able, would not cope in the classroom’ (V3).
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The physical obstacles ranged from physical struggle to ‘get off the floor after
playing with young children’ (VT7), understanding children speak, to having
‘to get around’ (V3) children and their clothing lying all over the floor. Finally,
volunteers ascertained that these physical limitations might easily go
unnoticed by the school staff:

V1: 1 do the outdoor learning with them and I’'m thankfully quite fit, you
know, but it wouldn’t suit everybody (...), because you're climbing up
here and you're on wood and all of that kind of stuff. But they just
made an assumption about me, so that may be an issue is that they
made an assumption, ‘Oh she/he can do that, so she/he’ll go and do

it’, you know.

Volunteers mentioned that adapting ‘to the children’s voices and the speed at
which they speak at, the tone and the level of their speaking’ (VT6) might be
an issue, particularly to people with hearing problems. However, they also
stated that no disability should be considered a disadvantage, and could be

ultimately used in the classroom as an advantage:

V5: | think children would adapt and you're teaching something to learn
if somebody’s less able in some form. But the big one probably would
be if you're deaf. Because some of the children speak slowly,
sometimes it's a certain language, and sometimes | struggle to put the
right facial expression in response to something | didn’t understand.
So, you know, it’'s a very noisy environment, but | still think (...) you're
teaching some of the children’s skills in terms of disability etc. anyway,

so you shouldn’t exclude anybody.

261



Not in charge

Another important challenge emphasised by the volunteers involved
uncertainty of the role requirements and difficulty in recognising its
constraints. Participants who had no previous experience of working in

schools, experienced a frequent conundrum of responsiveness:

V5: One of the things | found difficult was being an adult in a
classroom seeing things happen and | didn’t know what to do. So, I'm
an adult, observing things, seeing things that the teacher’s not seeing,
and | kind of didn’t ever know what to do in that situation because | felt
very much you mustn’t do anything, you know, the teacher’s in charge

and | would just quietly do nothing.

As reflected in this volunteer’s excerpt, uncertainty around volunteers’ status

within the school hierarchy led to discomfort and doubts.

Over time, many acclimated to their subordinate role in the classroom and
overcame discomfort of not carrying overall responsibility for the situation in

the classroom:

VT4: | can’t say that | felt uncomfortable, but | always referred the
children...if the child came with a moan or a complaint, | always
referred them to the teacher. Always. Because I'm the volunteer in this

situation, I'm not in charge.

Working in compliance with teachers’ classroom rules and their methods
constituted a different kind of challenge for former teachers. One of the
volunteers was aware of teachers ‘being a bit wary’ (VT7) of her coming into
their classrooms. Therefore, she adjusted to the new teaching approaches,

although they differed from teaching techniques she knew and found easier:

262



VT7: So, they've got very different ways of working which is
challenging for the children as well as for me. | have to adapt to their

ways of working.

As reflected in the volunteer’s words, the initial period of adaptation was
challenging and sometimes required from the volunteers, especially those
with teaching backgrounds, an occasional self-reminder that they were ‘a
volunteer not the teacher’ (VT7). However, volunteers gradually settled into
the new school reality and learned to define their role within the classroom

according to teachers’ expectations and classroom rules.

Fear of overstepping

Volunteers’ responses also revealed another challenge related to their role -
fear of overstepping when assisting children with their learning. Volunteers

were overly concerned about pointing out children’s mistakes or overhelping:

V2: And | wasn’t sure at first how much | should point it out to the
children, you know, if they were doing their threes the other way and
fives, or then the letters. But now I'll say, ‘Oh, you’ve done it again!
You know how to do that, look, you’ve done it right up there, you can

do it right down here’. And you know, get them to do it again.

Volunteers were afraid to ‘hurt their [children’s] feelings’ (VT6), and do or say

something wrong that could discourage children from learning:

V5: It's funny that, isn’t it, because you know that’s wrong, but there’s
something in your head that says, ‘Oh, are you allowed to tell them the
right thing?’ But you feel you have to hold back. Because | asked that
guestion, and | thought, ‘This is stupid, asking this question, of course

it's wrong’, but it's funny how we’re so scared to do the wrong 