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Population ageing is a global trend linked to the progressive
improvement of living conditions and to the progress of the
medical fields [1]. Sustainability issues related to the provision
of social and health services are emerging in developed
countries [2] that are implementing a number of strategies
to ensure good quality of life for all ages and older adults,
focusing on maintaining independence and ensuring an
active life as people age in their own environment [3, 4].
Several dimensions have traditionally been linked to the
management of health in older adults that were mostly related
to physical functionality. Currently, an emerging role is being
identified for additional factors that overcome the boundaries
of health but nonetheless influence health outcomes, such as
lifestyles, built environment, and social inclusion [5, 6]. This
special issue provides examples of innovative, cross-sectorial
strategies that contribute directly or indirectly to improving
the quality of life for older adults and their closer ones,
making our health and social care systems more efficient and
sustainable.
The need to provide tailored models to be implemented
on a large scale is addressed by Md. N. Haque, whose study
is aimed at providing evidences for prioritizing the policy
agenda in Thailand. The author provides an overview of
active ageing level and its discrepancy in different regions

(Bangkok, Central, North, Northeast, and South) of Thailand
has been examined for prioritizing policy agenda to be
implemented. In his paper, Haque makes an attempt to test
preliminary active ageing models for Thai older persons by
evaluating the active ageing index (AAI ranges from 0 to 1)
and using nationally representative data and confirmatory
factor analysis approach. The study results show that active
ageing level of Thai older persons is not high (mean AAI
for female and male older persons are 0.64 and 0.61, respectively, and those are significantly different (𝑝 < 0.001)).
Mean AAI in Central region is lower than those in North,
Northeast, and South regions but there is no significant
difference in the latter three regions of Thailand. The author
urges a special emphasis to the Central region and to the
need for a central policy aimed at increasing active ageing
level. The study suggests that the implementation of an
Integrated Active Ageing Package (IAAP), containing policies
for older persons to improve their health and economic
security, to promote participation in social groups and longer
working lives, and to arrange learning programs, would be
helpful for increasing older persons’ active ageing level in
Thailand.
The link between social inclusion and health is addressed
by C. McKibbin et al. and by A. Rapacciuolo et al. in
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two different locoregional contexts: rural communities and
metropolitan areas.
C. McKibbin et al. investigate how health status and
social networks are associated with resilience among older
adults and contribute to their ability to remain in rural
and remote communities as they age. The authors examined
the association of health status and social networks with
resilience among older adults dwelling in a rural and remote
county in the Western United States. A random sample of
198 registered voters aged 65 years or older from a frontier
Wyoming county was selected for the study. Hierarchical
linear regression was used to examine the association of
health status and social networks with resilience. Health
status was also examined as a moderator of the relationship
between social networks and resilience. The results show
that family networks (𝑝 = 0.024) and mental health status
(𝑝 < 0.001) significantly predict resilience. Mental health
status moderated the relationship of family (𝑝 = 0.004)
and friend (𝑝 = 0.021) networks with resilience. Smaller
family and friend networks were associated with greater
resilience when mental health status was low but not high.
The authors conclude that efforts to increase mental health
status may improve resilience among older adults in rural
environments, particularly for those with smaller family and
friends networks.
Complementary to the previous study, A. Rapacciuolo et
al. describe the impact of social and cultural engagement and
dieting on well-being and resilience in a group of residents
in the metropolitan area. They highlight that a number of
related isolation factors, inadequate transportation system
and restrictions in individuals’ life-space, have been associated with malnutrition in older adults. Since eating is a social
event, isolation can have a negative effect on nutrition. Cultural involvement and participation in interactive activities
are essential tools to fight social isolation and they can counteract the detrimental effects of social isolation on health.
They developed an ad hoc questionnaire to investigate the
relationship between cultural participation and well-being
and resilience in a sample of residents in the metropolitan
area of Naples. The questionnaire includes a question on
adherence to diet or to a special nutritional regimen; in
addition, it is required to refer to height and weight. We
investigated the relationship between BMI, adherence to diet,
and perceived well-being (PWB) and resilience in a sample of
571 subjects over 60 years of age. In the paper, the authors
present evidence that engagement into social and cultural
activities is associated with higher well-being and resilience,
in particular in females over 60 years of age.
Physical activity is a key component of healthy lifestyles:
M. J. Turner et al., C. A. Parker and R. Ellis, and R. C. Mason
et al. describe different experiences to approach this issue in
older adults.
M. J. Turner et al. assess the influence of participating
in regularly scheduled activity on weekly physical activity
levels in an independent-living older adult population and
investigate lifetime exercise history and sex differences, in
an effort to understand how they relate to current weekly
step activity. Total weekly step counts, measured with a
pedometer, were assessed in two older adult groups: the first
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consisted of members of a local senior center who regularly
used the fitness facility (74.5 ± 6.0 yrs; mean ± SD), while
the second group consisted of members who did not use the
fitness facility (74.8 ± 6.0 yrs). Participants also completed
the Lifetime Physical Activity Questionnaire (LPAQ). The
LPAQ suggested a significant decline in activity with ageing
(𝑝 = 0.01) but no difference between groups (𝑝 = 0.54)
or sexes (𝑝 = 0.80). A relationship was observed between
current step activity and MET expenditure over the past
year (𝑝 = 0.008, 𝑟2 = 0.153) and from ages of 35–50
years (𝑝 = 0.037, 𝑟2 = 0.097). The lack of difference in
weekly physical activity level between our groups suggests
that independent older adults will seek out and perform their
desired activity, either in a scheduled exercise program or
through other leisure-time activities. Also, the best predictor
of current physical activity level in independent-living older
adults was the activity performed over the past year.
C. A. Parker and R. Ellis investigated whether electronic
messaging would increase aerobic physical activity (PA)
among older adults. Participants were active older adults
(𝑛 = 28; M age = 60 years, SD = 5.99, and range = 51–
74 years). Using an incomplete within-subjects crossover
design, participants were randomly assigned to begin the 4week study receiving the treatment condition (a morning
and an evening text message) or the control condition (an
evening text message). Participants self-reported min of
completed aerobic PA by cell phone text. The 1-way withinsubjects ANOVA showed significant group differences (𝑝 <
0.05). Specifically, when participants were in the treatment
condition, they reported significantly greater average weekly
min of aerobic PA (M = 96.88 min; SD = 62.9) compared to
when they completed the control condition (M = 71.68 min;
SD = 40.98). They conclude that electronic messaging
delivered via cell phones was effective at increasing min of
aerobic PA among older adults.
R. C. Mason et al. investigated the effects of exercise on
the physical fitness of high and moderate-low functioning
older adult women. The primary purpose of their study was
to observe the exercise habits of older adults with different
levels of physical function to determine any differential effects
of exercise on their physical fitness and functional ability.
The effects of 10 weeks of community-based exercise on the
cardiovascular endurance, muscular strength, flexibility, and
balance fitness components of older adult women with high
and moderate-low levels of physical function were evaluated.
This study provides several noteworthy findings. Firstly, it
shows that community-based exercise programs offering a
variety of exercise types to people with varying levels of
functional ability can be useful in maintaining or improving
fitness and independence. Secondly, it suggests that such
programs may also be capable of improving the self-efficacy
of lower functioning older adults toward performing daily
tasks. Additionally, self-report instruments such as activity
logs may be useful to track and gain an understanding of the
exercise habits of older adults.
Research has demonstrated that active and healthy ageing
can be enhanced by enabling societal infrastructure, urban
planning, architecture of healthcare facilities, and personal
accommodations throughout the life span. Yet, there is a
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paucity of research on how to bring together the various
disciplines involved in a multidomain synergistic collaboration to create new living environments for ageing throughout
the life span. E. Chrysikou et al.’s study aims to explore
the key domains of skills and knowledge to consider in
order to generate a conceptual prototype where healthcare
professionals, architects, planners, and entrepreneurs may
establish shared theoretical and experiential knowledge base,
vocabulary, and implementation strategies, to create agefriendly living communities, that are fit also for persons
with disabilities and chronic disease. The study focuses on
the domains of knowledge that need to be included in
establishing a learning model that focuses on the impact
of the benefits toward active and healthy ageing, where
architects, urban planners, clinicians, and healthcare facility
managers are educated toward a synergistic approach at
the operational level. A number of studies support the
concept that health and well-being in later life are heavily
influenced by behavioural factors and social conditions [7–9],
and interventions targeting multiple behavioural and social
factors are showing their effectiveness in promoting health
and well-being during ageing [10–13]. Many governments are
introducing policies to support effective lifestyle interventions to enhance active and healthy ageing and reduce the
burden of age-related disease [14, 15]. To this purpose, using
a one-size-fits-all approach demonstrated limited long-term
effectiveness and posed the risk of generating on the contrary
health inequalities. Integrating the design of the different
interventions with subsets of indicators that are specific to
the different settings (locoregional, rural, metropolitan, etc.)
and with novel ICT tools will contribute to convenience,
facilitate scalability, and allow personalisation to stratified
target populations [16, 17].
Maddalena Illario
Miriam M. R. Vollenbroek-Hutten
D. William Molloy
Enrica Menditto
Guido Iaccarino
Patrik Eklund
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Research has demonstrated that enabling societal and physical infrastructure and personal accommodations enhance healthy and
active aging throughout the lifespan. Yet, there is a paucity of research on how to bring together the various disciplines involved in
a multidomain synergistic collaboration to create new living environments for aging. This paper aims to explore the key domains
of skills and knowledge that need to be considered for a conceptual prototype of an enabling educational process and environments
where healthcare professionals, architects, planners, and entrepreneurs may establish a shared theoretical and experiential
knowledge base, vocabulary, and implementation strategies, for the creation of the next generation of living communities of active
healthy adults, for persons with disabilities and chronic disease conditions. We focus on synergistic, paradigmatic, simple, and
practical issues that can be easily upscaled through market mechanisms. This practical and physically concrete approach may also
become linked with more elaborate neuroscientific and technologically sophisticated interventions. We examine the domains of
knowledge to be included in establishing a learning model that focuses on the still-understudied impact of the benefits toward
active and healthy aging, where architects, urban planners, clinicians, and healthcare facility managers are educated toward a
synergistic approach at the operational level.

1. Introduction
According to the World Health Organization (WHO), physical and social environments are key determinants in maintaining an autonomous, meaningful life along the aging
process [1]. Research from epidemiological studies and social
sciences has provided sufficient evidence that maintaining
health, independency, and autonomy would imbue longevity
with wellbeing, a more meaningful life span, and lower
healthcare costs. Urban planning, architecture of healthcare facilities that promote healing, and domestic buildings
supporting autonomy are important elements in enabling a
more active and healthy aging process throughout the life
span. Yet, in practice, the fields of traditional healthcare and
architecture or urban planning seldom cross paths in either
the academic curricula, the research arena, or the actual execution of theory and evidence-based research and planning of

these physical spaces within which individuals and societies
age [2]. This paper aims to outline the domains of a new
model of multidisciplinary learning which takes place in faceto-face interactions with all the interested parties: architects,
healthcare providers and managers, and planners. Aging is
not a disease, but rather a normal and valued part of the life
course, as defined by the WHO [1, p. 103]. In this paper, we
briefly present the theoretical complexity and the multidisciplinary nature involved in the planning of the healthcare
facilities and domestic living spaces. The three elements comprising this planning: the healthcare framework, the social
context and the physical milieu, and their interrelationships.
We then present the argument that by examining how to
intergrade these three elements in a potentially synergistic
enabling educational process would lead the participants to
ponder on the integration of these elements in real market
scenarios. Our approach is informed by the synergies groups

2

Journal of Aging Research

generated by the EIP AHA [3] and planned activities of our
commitment to A2 group of the EIP AHA [4].

2. Theoretical Framework
2.1. Health and Society and Space: An Integrated Perspective.
Epidemiological studies have identified a strong link between
health status and societal domains [5]. The healthcare system
and its practitioners are aiming to use this evidence-based
knowledge in supporting and advocating policy at the local
level for improvement of the social determinants of health
including the built environment [6]. Hillier and Hanson’s
[7] work has contributed significantly to the interconnection
and synergies of the built environment, society, and space,
arguing that there is a social logic of space and that the
linkage is cross-cultural and not age specific [8]. Thus, the
link between health and society has been established through
public health, and the link between society and space has
been established through space syntax [9]. The theory of
salutogenesis [10] joints all three domains bridging health
and physical space. Salutogenesis, derived from medical
sociology, was conceived by Antonovsky [11] who looked
at the relationship between stress and wellbeing, through
the “Sense of Coherence.” Antonovsky’s salutogenesis theory
focuses on the factors and mechanisms that promote health,
not on illness [12]. The multidisciplinary and the intercultural
application of the “Sense of Coherence,” an essential element
of the salutogenic theory [13], has influenced a growing body
of research based design framework of the built environment,
creating a platform for a creative dialogue between healthcare
and architecture [14–16]. Although Antonovsky did not aim
directly at the spatial elements, which are considered part
of the physical pillar [17] that lead to increase somebody’s
“Sense of Coherence” [18], his theories has prompted the
generation of a variety of fields, including practitioners of
medical architecture, salutogenic design or design and health
field [19–21], and Healing Gardens [22].
The work of Zeisel on Alzheimer’s [23] is a paradigmatic
example of the three pillars of Salutogenesis connecting
health, space, and society and stresses the benefits deriving
from their synergy, as depicted in Figure 1.
Zeisel advocates that although there are three key elements in the treatment and care of people with Alzheimer’s,
that is, the medication, the human interaction, and the
physical environment, funding and research concentrate on
the first, reducing considerably the resources allocated to
the other two. This disproportionate allocation of resources
happens despite the fact that space and human care may have
significant, sustained, and immediate impact on health status
of dementia person, when compared to pharmaceuticals
where progress still needs to be made [23].
In this paper, we aim to highlight the need for synergy
between healthcare systems, the built environment, as well as
their social context including public and private domains and
urban setting as well as the smallest scale of domestic objects
and artefacts that can enhance life during the life span.
Despite the evidence suggesting that space is a key
component of any healthcare plan, the design of individual
dwellings for encouraging active and healthy aging is a truly

Figure 1: Visual interpretation of Zeisel’s three key elements in the
treatment and care of people with dementia—the medication, the
human interaction, and the physical environment.

underdeveloped area of research, compared, for example, to
assistive technologies. Yet, the living space and its impact
on quality of life are indeed a very ancient concept [24].
The literature regarding active and healthy aging has in
general concluded that healthy life styles through the life
span contribute to better quality of life including physical,
mental, and cognitive capacity. In general, building and
urban design lag behind knowledge from relevant fields such
as neuroscience, mental health, rehabilitation, and active
healthy aging research. Our aim is to help bridge this gap
by creating a learning platform for the relevant disciplines
that is experiential and theory driven, while at the same
time targeted to generating marketable solutions of the built
environment. One area where this leaning platform may be
considered of urgent importance is the emerging field of
adoption of healthier life style patterns and the need for
environmental factors to support these changes.
2.2. Life Style Patterns and Environmental Factors to Support
Active Healthy Aging (AHA). “More of the Same Is Not
Enough” [25] reviews the most recent research efforts to
increase physical activity and thus decrease sedentary life
styles, especially among older adults, thus contributing to
the top ten chronic diseases worldwide [26]. Understanding how to do more to change this “pandemic” pair of
sedentary lifestyles and chronic diseases burden requires
new approaches to our theoretical understandings of the
causes, as well as the design of innovative interventions to
change them at the individual level, since the “one-modelfits-all” approach does not take into account the ecological perspective at the root of the problem. The ecological
model for changing toward healthier life styles take into
account multiple predisposing factors and barriers such
as intrapersonal variables (e.g., personality, health beliefs,
knowledge, attitudes, and skills), interpersonal processes, and
their likely interactions with genetics as well as community
and macro/public policy levels factors [27]. Furthermore,
research has shown that interventions for change are likely
to take place, not in the conventional healthcare system, but
rather in what sociologists have labelled “enabling spaces.”
Virtual or physical enabling spaces provide the opportunity
for peer learning and teaching that could be actualized within
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a community. Copresence and observation could provide the
mechanism that would generate this learning [28, 29].
The diversity of noncommunicable chronic diseases
(NCDs), which hamper healthy and active aging, also shares
key modifiable life style factors: sedentary lifestyles with
lack of physical activity, poor nutritional habits, high stress
levels, and lack of social connectivity [30]. Each one of these
modifiable lifestyle factors can be improved with appropriate
attention to how neighborhoods/workspaces are designed,
how architectural design enhances the creation of enabling
spaces for mingling and connecting physically, and how green
spaces and walkable communities create more active aging
environments. The regional authorities, planning agencies,
and healthcare systems working in synergies may be able to
create an ecosystem that supports active and healthy lifestyles
throughout the life span. This includes industries of food production and distribution as well as boutique culinary facilities
catering to aging populations and their physical needs.
A crucial component of this ecosystem is the enabling
of movement. This is primarily viewed through the concept
of universal design. It is the main concept that has provided
solutions for the mobility of the general population, yet
so far it presents limitations when neurological or mental
disorders are concerned [31]. User involvement from the
planning stage of these facilities was one of the key elements
of fit for purpose. Similarly, when designing for extra care
homes accessibility, user involvement at the planning and
remodelling stages was a crucial element of success as it
was the involvement of all professionals involved including
architects and builders that were aware of universal design
and assistive technologies [32]. The next domain that our
theoretical model for a multidisciplinary teaching program
focuses on is the role of what is now a serious priority for the
EIP AHA and WHO and generally falls under the title of agefriendly environment [33, 34].

3. Age-Friendly Liveable Environment
3.1. Living Styles Supported by Built Environment. The built
environment is commonly used in connection with technology supported aging [35]. However, here we would suggest
that the WHO definition of environments is more useful in
considering healthy and active aging. This definition is broad:
“all the factors in the extrinsic world that form the context
of an individual’s life; these include home, communities and
the broader society; within these environments are a range
of factors, including the built environment, people and their
relationships, attitudes and values, health and social policies,
systems and services” [1, p. 240]. As it is important for older
people to stay at their homes as long as possible [36] some
home adaptations might prolong aging in place, the preferred
alternative by persons and also a more cost-effective way
from a societal perspective [37]. Yet, even if for supported
accommodation, research involves physical environment as
a determinant of active aging [38] and links QoL with
homelike design traits [39, 40] and the fine balance between
requirements for safety and homelike environments [41].
In addition to the homelike age-friendly environment,
there is an emerging literature of the important connection

3
to nature and its restorative and therapeutic value, along with
space for physical and recreative activities in mental health
and healthy aging. We discuss these topics next.
3.2. Mental Wellbeing and Nature. Research has long established the beneficial elements of nature to mental and physical
wellbeing [42, 43], and there is a strong link between
perceived sense of health and availability of green areas
especially for the elderly and even more so for those living in
urban environments [44]. Its integration in the architectural
environment of home can have multiple benefits for the
resident, from a window view, to the beneficial feel of a breeze
and sunshine, which can be appreciated even by patients
with Alzheimer’s disease [23], to mild form of exercise
or gardening, especially if combined with raised accessible
flower beds. Yet, gardening does not cover all potential
benefits of incorporating nature into design. For instance, in
more complex healthcare environments, views to gardens can
act as orientation elements [14].
3.3. Physical Activity Space. As far as physical activity space is
concerned, ergonomic design of healthcare facilities, mainly
concentrating on nurses’ movement, ignored the complications of confined space for patients without access to the
outdoors. Single-loaded corridors for instance could increase
the opportunity for walks indoors as well as allow better
orientation [21]. At a residential environment, however, there
could be other solutions for physical exercise that could
be creatively codesigned with appropriately trained architect
and the input of the carer and the resident.
3.4. Creativity and Social Interaction Spaces. In healthcare
environments creativity could be enhanced through a variety
of spaces designed for different uses, such as dancing or
exercise and space for horticulture, to give to examples out
of the numerous possibilities, rather than the one-type-ofcommon-room-fits-all approach. Research on long-term care
connected architecture and the implementation of therapeutic regime through the availability/lack of such areas [45].
3.5. Adjusting an Older Residential Care Facility to Contemporary Dementia Care Visions. In residential settings
suitable comfortable sitting, presenting a variety of types
in accordance with individual preferences and functional
elements such as task lighting, worktops, and variety of
storage could provide opportunity that a variation of the
“student bedsit” that is often applied in care environments,
that is, one desk, one bed with a side table, and a wardrobe, or
hopefully if it is like a 4- or a 5-star hotel room an additional
armchair and a coffee table, could not possibly cover.
3.6. Visiospatial Orientation. External views, art, and positive
or negative distraction methods [23], such as concealing
the external door or using clearly visible clues and colour
for bathroom doors, might prove invaluable tools for the
orientation and the cognitive function of older people and
especially those suffering from dementia.
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aim to design an environment that allows older people to
use their body in a safer manner. Yet, the lack of research
and the lack of a communication channel between the
disciplines have not provided the data that would allow these
solutions to be approached systematically and eventually
enter the design guidelines documentation allowing their
broader implementation.

4. Results and Discussion
Figure 2: Day Centre for children and adolescents with autism in
Paleo Faliro, Greece. Designed by SynThesis Architects.

Figure 3: Maggie’s West London, located at Charing Cross Hospital.
Designed by Rogers Stirk Harbour + Partners.

3.7. Autonomy and Independence. Control is a factor that
tends to appear lower in the pyramid of needs, when
compared to more basic needs of sustaining life. However,
it is linked with improved health [6], mental healthcare
[21], and noninstitutional design frameworks that cater for
heterogeneity [40, 46]. At a strategic level, control might be
expressed through user involvement and through accessibility means that might enter the core of day-to-day life, such
as the case of accessible kitchens or fixtures and fittings at
a suitable height. In general, the healthcare environments
granted significant control to healthcare professionals as
opposed to patients [22]. Yet, lately through increasing
patient involvement in the design process we have seen
projects that grant significant spatial control to the patients
(Figure 2). A very interesting example from the area of cancer
care provision is the Maggie’s Centre initiative (Figure 3), an
innovative, holistic type of facility for cancer patients that has
been developed from Maggie Jenks, an architect, when she
had been diagnosed with terminal cancer [47].
3.8. Fall Prevention Architectural Elements. Lighting, carefully designed circulation spaces, especially in turning points,
comfortable and strong grab-rails, preferably cleverly integrated in the decoration rather than the sad and possibly
dangerous accessibility devices, opportunities for mind and
body exercise for the brain through salutogenic design,
and solid and strong furniture at an adequate height for
people lifting themselves comfortably are only some of the
possibilities that architects can consider as their tools in their

Based on the theoretical models and research utilizing these
models as cited above, we suggest that the creation of an
experiential curriculum for all relevant players in designing
and building facilities to meet the needs of an aging society is
a goal we should be aspiring to. The planning of this type of
curriculum should involve all sectors of the economy, that is,
governmental, private, and the third sector, as well as crossindustry from the very beginning. This would utilize the
experience of the stakeholders, from policy to user level, and
enable the burning issues that are well known to those that
deal with the subject on an everyday basis to be addressed
in a more systematic way. We are aware, for example,
of participatory design initiatives such as the Collectively
Commissioned Housing in Casteren, Netherlands, where the
architects worked mainly as facilitators and residents were the
main decision-makers, which proved a cost-effective solution
[48]. Such an approach is important for highlighting the
importance of the involvement of the users and the financial
gains of similar approaches. Yet for more elaborate dwellings,
such as residences for vulnerable populations, this crucial
amount of user involvement should be complemented by
substantial know-how from the architects on special design
aspects and implications. For instance, an excellent case of
a synergy between informed architectural intervention and
the active involvement of users and carers at all levels of
decision-making has been the Foyer Élan Retrouvé in Paris,
an accommodation facility for the social reintegration of
adult mentally ill patients that generated innovation and at
the same time presented high user satisfaction results [21, 49].
Similarly, the close collaboration between staff working on a
day centre for children with developmental disabilities and
a team including a medical architect and a neuroscientist in
Faliro, Athens, presented significant reduction of the autistic
behaviour of the children during the time they used the
facility. In that case, staff would enable a design that was fully
compatible with the care regime and the experts introduced
to the design elements such as the evidence-based use of
positive and negative distraction through colours, shapes, and
patterns [50, 51]. Central to these initiatives has been the task
to work on an interdisciplinary language and understanding
in order to deliver a more evidence based, inclusive practice.
Medical sciences have a clear knowledge that the perception and the physiology of an older frail person differs
from a normative one. Yet, that message has not entered the
conscious design process of the built environment professionals, as the perception and visual distraction in architectural
literature [52] concentrates on architectural-focused instead
of person-focused aims, unrelated to the distortions of
perception due to ill health. Moreover, research suggests that
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architects might have a combination of lack of knowledge and
misconceptions on the actual needs and preferences of the
elderly and research by design projects, such as the example of
a Dementia ward at Flanders [45, 53]. This gap of architectural
knowledge and education on the perception and users’ needs
should make us reflect on the way architectural education is
delivered as well as potential for further research.
It would be important, among others, for practitioners,
designers, and stakeholders, to understand to what extent the
built environment is adequate for its residents. It would be
important, for instance, to research the safety of universal
design features in an older person’s bathroom and ways
for improvement. Through learning we could encourage
designers to broaden their perspective of what constitutes
innovative architecture, in a way more human-focused than
the glass and steel iconic landmarks. It would be important
to help them understand user needs across the lifespan when
designing public outdoor areas. That would be the way to
create a series of public space improvements that might
encourage people to be confident enough and go out of their
home in a not so cold day and engage in social activities.
A module should provide students the know-how of facility
planning in order to create facilities that could act as a magnet
for older and frail people and how these could be intergraded
in the urban grid. Through case study learning and fieldtrips
they could familiarise themselves with existing examples of
good practice that need to be explored and lessons to be
learned. They should be able to understand the limitations of
the existing definition of accessibility in covering the needs
of the largest ever generation approaching old age. It would
be also important for all stakeholders to build the skills to
comprehend the value of more elaborate and neuroscientific
and technologically sophisticated interventions that could
generate significant health benefits with relatively low costs.
The list is indicative and the authors could by no means cover
the whole spectrum of research possibilities and the learning
potential in a single paragraph.
4.1. Conclusions. Part of the gap between human science and
architecture relates to the educational process of architects,
the lack of evidence-based guidelines or best practices that
architects could refer to, and the lack of translational research
across fields. The article presented a theoretical framework for
incorporating into architecture the vision of design for active
and healthy living; features medical research suggest would
add value toward active and healthy aging.
The challenges aging presents to individuals and society
as a whole are complex and multilevel. For example, aging
person functionality is impacted by not only one’s intrinsic
personality but also by ecopsychosocial elements. These
multilevel and complex societal domains can be modified
through the creation of multidisciplinary knowledge and
educational opportunities along with design for wellbeing
research to explore the benefits of interlinking space, architecture of living environments, and their impact on physical
and cognitive functionality. It is important for medical practitioners to be aware of the developments and opportunities
in the built environment and vice versa and at the same
time to see the social impact and the extent in terms of
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social scale of the problem. Creating a multidisciplinary
program for the various professionals (architects, doctors,
and planners) and aging persons can be accomplished
through blended learning curriculum (see, e.g., http://www
.eitdigital.eu/eit-digital-academy/master-school/). The EIP
AHA through its synergies initiative can play an important
leadership role for securing funding to initiate such blended
learning environments throughout the EU.
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Introduction. Understanding how exercise affects individuals with varying levels of functional ability will provide further insight
into the role of exercise during the aging process. It will also aid in the development of exercise programs that are appropriate for a
wider spectrum of older adults. Specifically it was the primary aim of this study to determine and compare the effects of 10 weeks
of community-based exercise on the cardiovascular endurance, muscular strength, flexibility, and balance fitness components of
older adult women with high and moderate-low levels of physical function. Methods. Participants were placed in either the high
functioning (𝑛 = 13) or moderate/low functioning (𝑛 = 17) groups based on their level of physical functioning. Fitness components
were measured by the Senior Fitness Test and physical function was determined by the Composite Physical Function scale. Results.
The results of the 3 × 2 mixed ANOVA statistical analysis showed no significant interaction effect for time ∗ group for any of the six
subtests (chair stand, arm curls, 2-minute step, chair sit-and-reach, back scratch, and 6-foot up-and-go) of the SFT. However, the
main effect of time was significant for all fitness components and the main effect of group was significant for all fitness components
except lower extremity flexibility. Discussion. Community-based exercise programs offering a variety of exercise types to people
with varying levels of functional ability can be useful in maintaining or improving fitness and independence. These programs may
also be capable of improving the self-efficacy of lower functioning older adults toward performing daily tasks.

1. Introduction
Participation in exercise and regular physical activity can
provide numerous physiological, cognitive, and psychological health benefits in the aging population [1]. Impairments in fitness components such as muscle strength and
balance influence the development of disability. In addition
to muscle strength and balance, aerobic endurance, agility,
mobility, and flexibility have also been shown to be significant determinants of physical independence [2]. This is
consistent with the notion that physical fitness factors greatly
on the ability to successfully perform routine daily tasks.
This includes functional tasks such as simple housework,
lifting and carrying objects, negotiating steps, and walking
far enough to shop and complete errands [3, 4]. Defined
as the capacity of an individual to carry out the physical

activities of daily living, physical function is an independent
predictor of functional independence, disability, morbidity,
and mortality [5]. Aging is often associated with declines
in physical function affecting vital processes that are critical
to independence, social engagement, and quality of life [6].
Older adults transitioning toward disability may no longer be
able to appropriately utilize and execute movement patterns
associated with activities of daily living (ADL) as a result of
declining physical fitness. Programs of regular exercise that
include cardiorespiratory, resistance, flexibility, and neuromotor exercise beyond activities of daily living to improve
and maintain physical fitness and health are then essential for
most adults [5]. Although mature nervous system function
and motor skills are achieved in the earlier stages of life,
changes in movement patterns also occur during adulthood
and the latter stages of the lifespan [7]. Older adults need
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to practice, learn new, and relearn known motor skills as
part of task training, recreational pursuits, or rehabilitation
[8]. Therefore, opportunities for exercise that foster fitness,
efficient functional movement skills, and self-efficacy toward
performing daily tasks are needed to impede the progression
of the disablement process among older adults. As such,
community-based modes of exercise aimed to equip older
adults with neuromotor (balance, coordination, and agility),
physical (aerobic endurance, muscle strength, and flexibility),
and functional components of fitness necessary for daily life
should be explored and developed [6].
As the population of older adults is continuing to
increase and become more diverse, it will be important to
recognize individual differences in level of functioning [9].
While aging is an inevitable process, it is an individual
experience that has considerable variability. Older adults of
the same chronological age may differ in physiological age
and function due to differences in genetic makeup, lifestyle
choices, cognitive ability, and several other variables. Exercise
programs such as the one in this study should be designed to
accommodate the variable capabilities and functional levels
of older adult women. Additionally, they must be motivating
enough to ensure active participation at an enjoyable level
and increase the frequency of physical activity in a social,
interactive setting. While this is true it is often the case that
opportunities for exercise in community-based settings are
not accommodating to individuals of all levels of functioning.
Instruction of proper movement technique and motivational
factors that promote adherence are often lacking. Exercise
classes at community centers and facilities for adults will most
likely contain individuals with varied levels of disability, as
this is the nature of the older adult population. For example,
a step aerobics class at the local senior center may have a
participant who is highly functional and does not suffer from
any level of disability exercising next to someone who is of
the same age but has low cardiovascular endurance and poor
balance. The effect and benefit of exercise on both types of
individuals in this kind of environment are largely unknown.
Therefore, the primary purpose of this study was to observe
the exercise habits of older adult women with varying levels
of physical function to determine any differential effects of
exercise on their physical fitness.

2. Methods
2.1. Participants. A convenience sample of 30 women (𝑛 =
30, 𝑚age = 69 years) recruited from the YWCO in Athens,
Georgia, completed participation in this study. Participant
demographics can be found in Table 1. Initially 37 women
agreed to participate. However, seven participants were
forced to withdraw for various reasons including hospitalization due to sickness, moving away, and summer travel. Participants were recruited in person while they attended exercise
classes at the YWCO and also by posting flyers and sign-up
sheets at the facility. All potential participants completed a
medical history questionnaire to screen for conditions that
may have inhibited safe exercise participation. Exclusion
criteria included history of stroke, heart attack, osteoarthritis,
neurological disease, mental illness, and fracture or joint
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Table 1: Demographics and clinical features of participants by
group.

Number of
women
Age (years)
CPF score
Exercise
(min/week)

High function

Moderate/low function

𝑛 = 13
Mean (SD)
67.2 (5.7)
24

𝑛 = 17
Mean (SD)
70.2 (5.1)
20.4 (3.7)

803 (715)

526 (377)

replacement within the last six months. Individuals reporting
one or more of such conditions were excluded from participation in this study. Additionally, the participant medical
history form provided demographic information related to
age, sex, height, weight, marital status, employment status,
and dwelling status. Participants were also asked to report
an average amount of time per week they routinely spent
involved in planned exercise.
Two groups of participants were formed according to
their physical ability to live independently as determined
by the Composite Physical Function (CPF) scale. The CPF
is a self-report 12-item scale capable of assessing physical
function across a wide range of activities from basic ADLs
such as bathing and dressing to instrumental ADLs including
gardening and shopping [3, 4]. Each item can be scored from
“0” to “2” (0 = cannot do; 1 = can do with help; 2 = can
do without help) based on the participants perceived ability
to perform the task in question. The CPF scale can be used
to categorize individuals as “high functioning,” “moderate
functioning,” or “low functioning” and at risk for loss of
independence. High functioning individuals are those who
indicate that they can perform all 12 items on their own
without assistance, thus receiving a perfect score of 24. Both
the definition of moderate functioning and its interpretation
are adjusted for age. It is important that younger age groups
have more stringent criteria than older age groups for being
assessed as moderate functioning as age-related declines in
physical capacity after the age of 60 are commonly reported
to decline at least 10%–15% per decade [10]. Whereas a score
of 14 (ability to perform a minimum of seven CPF activities
without assistance) is required for a rating of moderate of
those aged 90 years and older, higher scores of 20, 18, and 16,
respectively, are needed in order for those in their 60s, 70s,
and 80s to be rated as moderate functioning [3, 4]. Using this
age-adjusted scoring the participants were placed in either
the high functioning (𝑛 = 13) or moderate/low functioning
(𝑛 = 17) groups.
2.2. Procedure. All participants were required to read and
sign the University of Georgia Institutional Review Board
consent form prior to commencing any screening, testing,
or exercising. As part of a Senior Fitness Initiative, each
participant from both groups was encouraged to continue
their normal routine of attending group exercise classes at the
YWCO and also to exercise on their own at home for a 10week period. Weekly exercise logs were used throughout the
study as a method of self-reporting to record and compare
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the exercise habits of participants from each group with
varying levels of functional independence. The participants
were instructed to use the weekly exercise log to record each
bout of planned exercise in which they participated during
the 10-week study. The Senior Fitness Test (SFT) [3, 4] was
used to assess the overall fitness of both groups of participants
at baseline, after five weeks, and again after 10 weeks of
exercising. The SFT is commonly used to assess physical
fitness in older adults, as it represents an easy-to-use field
test battery that allows for the assessment of physical fitness
components vital to maintaining independent functioning
[11].
2.3. Exercise and Fitness Assessments
2.3.1. Weekly Exercise Log. A weekly exercise log was given
to each participant of them to record the type and duration
of each bout of exercise. Participants only received credit
for planned exercise and not for other forms of physical
activity such as housework, grocery shopping, or doing
laundry. The weekly exercise logs were used as a method of
self-reporting to record and compare the exercise habits of
participants from each group with varying levels of functional
independence. Participants received reminders to continue
tracking their exercise in-person and by email on a weekly
basis. Weekly exercise logs were submitted for review at the
midpoint and at the end of the 10-week exercise period. The
number of weekly minutes of exercise performed by the high
functioning and moderate/low functioning groups was then
tallied and recorded at these time points. The average number
of minutes exercised was then calculated for each group after
five weeks and 10 weeks of exercise.
2.3.2. Senior Fitness Test. The Senior Fitness Test consists
of seven items, including one alternate test for measuring
aerobic endurance. The SFT items are as follows: (1) 30second chair stand; (2) arm curl; (3) chair sit-and-reach; (4)
back scratch; (5) 6-minute walk; (6) 2-minute step; and (7)
8-foot up-and-go. The purpose of the 30-second chair stand
is to measure lower extremity strength, which is necessary
for tasks such as transferring from a chair, walking, and
climbing stairs. The total number of complete stands able
to be completed in 30 seconds was recorded. The arm curl
component of the SFT measures upper extremity strength,
which is needed to perform household activities such as
lifting and carrying groceries, suitcases, or grandchildren.
The total number of bicep curls completed with correct form
with the dominant arm while holding a five-pound weight
in 30 seconds was recorded. The chair sit-and-reach test will
be administered to assess lower body flexibility, which is
important for good posture and normal gait patterns. Lower
body flexibility also contributes to performing mobility tasks
such as getting in and out of a car or bed. From a sitting
position at the end of a chair, with one leg extended and hands
reaching toward toes, the number of inches (+ or −) between
extended fingers and tip of toe was measured during the
chair sit-and-reach test. Upper body flexibility was measured
by the back scratch test. Shoulder flexibility is vital for
tasks such as combing one’s hair, putting on a coat, and
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reaching for a seat belt. During this test, the number of
inches between middle fingers (+ and −) was measured while
reaching over the shoulder with arm and up the middle of
the back with the other arm. The 2-minute step test was
chosen for the assessment of aerobic endurance because space
and time limited the use of the 6-minute walk. Aerobic
endurance is important for walking distances, climbing stairs,
and other activities such as shopping or sightseeing. As
such, cardiovascular fitness was measured with the 2-minute
step test which entails recording the number of full steps
completed in two minutes while raising each knee to a point
midway between the patella and iliac crest. The recorded
score was equal to the number of times the right knee reaches
the required height. The final component of the SFT is the
8-foot up-and-go test and is intended to assess agility and
dynamic balance. This fitness component is essential for
quick maneuvering which is required for activities such as
rushing to answer a telephone or to use the restroom. The
8-foot up-and-go test requires an individual to rise from a
chair, walk forward 8 feet, change direction, and return to
their seated position in the chair. The fastest time from two
trials was recorded to the nearest hundredth of a second.
Each test item of the SFT has accompanying performance
standards for men and women ages 60 to 94-plus based
on a national study of more than 7,000 Americans [3, 4].
Additionally, the SFT provides threshold values on each test
item that help to identify if an older adult is at risk for mobility
loss.
2.3.3. Exercise Protocol. For a 10-week period participants
were monitored while performing their normal exercise
routines within the Athens, GA, community. The majority
of this exercise took place at the Athens YWCO with
the remaining exercise taking place at home or in other
settings. While at the YWCO, participants attended a variety
of exercise classes designed for older adults. The classes
were either 30 or 60 minutes in duration and collectively
emphasized all components of physical fitness. There was
no limit placed on the participants in terms of type or
amount of classes they were allowed to attend in each week.
It was common for the women in both groups to exercise
together in the same classes and attend different classes
on an individual basis. The exercise classes offered at the
YWCO during the time of the study focused on functional
movements and included Group Strength Training, Pilates,
Silver Sneakers, and Step and Sculpt. After baseline testing
the participants were educated on how to execute proper
posture during exercise and while performing daily activities.
The researchers collaborated with the YWCO instructors
to ensure that proper execution of functional movements
was emphasized during class time. Instructors were also
asked to associate the movements being taught to activities of daily living. For example, when performing arm
strengthening exercises instructors were asked to relate these
movements to functional tasks such as lifting and carrying
items similar to laundry baskets, grocery bags, or grandchildren. The type and duration of class participation and
other exercise activities were recorded on the weekly exercise
log.
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2.4. Statistical Analysis

2.4.2. Weekly Self-Reported Exercise. The number of weekly
minutes of exercise performed by the high functioning and
moderate/low functioning groups was tallied and recorded at
the midpoint and after 10 weeks of exercise. The estimation
of time spent exercising reported on the health and medical
history questionnaire before the study was used as the
preexercise value for self-report exercise.

3. Results
3.1. Senior Fitness Test. The results of the 3 × 2 mixed ANOVA
statistical analysis showed no significant interaction effect for
time ∗ group for any of the six subtests (chair stand, arm
curls, 2-minute step, chair sit-and-reach, back scratch, and
6-foot up-and-go) of the SFT. However, the main effect of
time was significant for all fitness components and the main
effect of group was significant for all fitness components with
the exception of lower extremity flexibility (chair sit-andreach test). Means and standard deviation for each of the six
subtests scores for both groups are presented in Figures 1–6.
The results for each SFT subtest are reported below.
3.2. Chair Stand Test. Statistical analysis showed no significant interaction effect for time ∗ group: 𝐹(2, 52) = 0.089,
𝑝 = 0.915, and 𝑛2 = 0.003 for number of chair stands
at any of the three time points. The main effect of time
showed a statistically significant difference in chair stands
at the 3 time points: 𝐹(2, 52) = 26.983, 𝑝 < 0.0005,
and partial 𝑛2 = 0.509. The main effect of group showed
a statistically significant difference in chair stands between
physical function groups: 𝐹(1, 26) = 7.387, 𝑝 = 0.012, and
partial 𝑛2 = 0.221. The mean scores for the high function
group for pre-, mid-, and posttests were 17.5, 20.8, and 22.9,
respectively. Percent change from baseline to midpoint was
18.8%. The high function group mean score for chair stands
also increased from midpoint to posttest with a percent
change of 10.1%. The moderate/low function group showed
larger percent changes between time points. Mean scores for
the moderate/low function group increased from 12.5 to 15.3
yielding a percent change of 22.4%. Percent change between
midpoint and posttest was 14.4% with mean scores increasing
from 15.3 to 17.5.

Number of chair stands
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Moderate/low function

Pre
Mid
Post

Figure 1: Chair Stand Test mean scores by group and time.
35
Number of arm curls

2.4.1. Senior Fitness Test. The Senior Fitness Test was given
to each group before, at midpoint, and following 10 weeks
of community-based exercise. The Senior Fitness Test (SFT)
measures the components of fitness with a chair stand test,
arm curl test, 2-minute step test, chair sit-and-reach test, back
scratch test, and 8-foot up-and-go test. Each test is scored
separately as there is no composite score for the SFT. As
such, a separate mixed 3 (time) × 2 (group) ANOVA, with
time as the within-subjects factor and group based on level
of physical function as the between-subjects factor, was run
for each subtest of the SFT. Analyses were conducted using
SPSS 22 software (SPSS IBM, New York, USA). The 𝑝 = 0.05
rejection level was used in all analyses.
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Figure 2: Arm curl test mean scores by group and time.

3.3. Arm Curls Test. Mean scores for the high function group
increased over time and were 21.8, 25.9, and 27.15 for pre-,
mid-, and posttests, respectively. Percent change between
baseline and midpoint was 18.8% and was 4.8% between
midpoint and posttest. The moderate/low function group
mean scores at pre-, mid-, and posttests were 19.4, 21.3, and
23.2. Baseline to midpoint percent change was calculated to
be 9.8% and midpoint to posttest percent change was 8.9%.
Statistical analysis showed no significant interaction effect
for time ∗ group: 𝐹(2, 52) = 0.743, 𝑝 = 0.481, and partial
𝑛2 = 0.028 at any of the data collection time points. The
main effect of time showed a statistically significant difference
in arm curls at the three time points: 𝐹(2, 52) = 10.636,
𝑝 < 0.0005, and partial 𝑛2 = 0.290. The main effect of
group showed a statistically significant difference in arm curls
between physical function groups: 𝐹(1, 26) = 6.969, 𝑝 =
0.014, and partial 𝑛2 = 0.211.
3.4. Two-Minute Step Test. The high function group averaged
113, 131.9, and 142.54 steps at the three data collection time
points. The percent change between baseline and midpoint
was 16.7% and was calculated to be 8.1% between midpoint
and posttest. The moderate/low function group mean scores
increased by 18.5% between baseline and midpoint and also
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increased between midpoint and posttest with a percent
change of 8.4%. There was no significant interaction effect
for time ∗ group for the 2-minute step test: 𝐹(2, 50) = 0.032,
𝑝 = 0.853, and partial 𝑛2 = 0.001 at any of the three data
collection time points. The main effect of time showed a
significant difference in steps at the 3 time points: 𝐹(2, 50) =
14.08, 𝑝 < 0.0005, and partial 𝑛2 = 0.360. The main effect
of group showed a significant difference in steps between
physical function groups: 𝐹(1, 26) = 10.71, 𝑝 = 0.003, and
partial 𝑛2 = 0.292.
3.5. Chair Sit-and-Reach Test. There was no significant interaction effect for time ∗ group for the chair sit-and-reach
test: 𝐹(2, 52) = 0.967, 𝑝 = 0.387, and partial 𝑛2 = 0.036.
The main effect of time showed a significant difference in
inches reached at the 3 time points: 𝐹(2, 52) = 15.235,
𝑝 < 0.0005, and partial 𝑛2 = 0.369. However, the main
effect of group did not show a significant difference in inches
reached between physical function groups: 𝐹(1, 25) = 4.09,
𝑝 = 0.054, and partial 𝑛2 = 0.136. The high function
group increased their mean scores by 67.6% and 14% between
baseline and midpoint and between midpoint and posttest,
respectively. The moderate/low function group increased
their mean scores by 47% between baseline and midpoint and
also increased mean scores by 76% between midpoint and
posttest.
3.6. Back Scratch Test. There was no significant interaction
effect for time ∗ group for inches reached on the back scratch
test: 𝐹(2, 52) = 1.1, 𝑝 = 0.341, and partial 𝑛2 = 0.115 at any of
the three data collection time points. The main effect of time
showed a significant difference in inches reached at the 3 time
points: 𝐹(2, 50) = 3.321, 𝑝 = 0.044, and partial 𝑛2 = 0.117.
The main effect of group showed a significant difference in
inches reached during the back scratch test between physical
function groups: 𝐹(1, 26) = 24.374, 𝑝 < 0.0005, and
partial 𝑛2 = 0.484. The high function group increased
their mean scores by 45.7% and 25% between baseline and
midpoint and between midpoint and posttest, respectively.
The moderate/low function group increased mean scores by

Figure 4: Chair sit-and-reach test mean scores by group and time.
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Figure 3: Two-minute step test mean scores by group and time.
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Figure 5: Back scratch test mean scores by group and time.

47.8% between baseline and midpoint and also increased
mean scores by 36% between midpoint and posttest.
3.7. Eight-Foot Up-and-Go Test. There was a 12.6% percent
change for the high function group between pre- and posttest.
The percent change for the same group between midpoint
and posttest was 7.6%. The moderate to low function group
improved by 13.7% and 6.3%, respectively, during the two
periods between data collection time points. There was no
significant interaction effect between time ∗ group for the
8-foot up-and-go test: 𝐹(2, 52) = 0.06, 𝑝 = 0.942, and
partial 𝑛2 = 0.002. The main effect of time showed a
significant difference between midpoint and postexercise
tests: 𝐹(2, 52) = 4.099, 𝑝 = 0.022, and partial 𝑛2 = 0.136. The
main effect of group showed a significant difference in upand-go scores between physical function groups: 𝐹(1, 26) =
13.071, 𝑝 = 0.001, and partial 𝑛2 = 0.335.

4. Discussion
The benefits of exercise for older adults have been established
in the research literature and are well known. There is evidence that habitual exercise can minimize the physiological
effects of an otherwise sedentary lifestyle and prolong active
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Figure 6: Eight-foot up-and-go test mean scores by group and time.

life expectancy [12]. The heterogeneity observed among older
adults and their level of physical function has important
implications for research and clinical practice. This notion
supports the concept that tailoring exercise programs and
interventions to specific deficits and the current state of
physical functioning is an important consideration. Research
has left little doubt that exercise interventions for older
adults need to consider the individual functional needs of
participants. As such, the success of aerobic and resistance
training for obese men and women [13], balance training
for individuals at risk for falls, and water exercise for those
with osteoarthritis [14] have all been shown to be effective
for older adults with these specific physical function deficits.
Despite the plethora of data showing an overall benefit of
exercise training for improving, or maintaining functional
ability in older adults, there is likely to be large individual
variability in functional responses to exercise. Attention
to individual differences and identification of factors that
influence efficacy of exercise as a therapy for aging-related
loss of physical function have important clinical significance.
Moreover, the specific amount of exercise necessary to elicit
maximal improvements in physical outcomes may differ
between types of individuals. Exercise training studies that
show efficacy for improving functional ability often report
main effects or mean group differences without expressing
the extent of variability for these tasks. Therefore, it was the
primary purpose of this study to observe the exercise habits of
older adult women with different levels of physical function
abilities, to determine any differential effects of exercise on
their physical fitness.
The specific aim of the study was to determine and compare the effects of 10 weeks of community-based exercise on
the cardiovascular endurance, muscular strength, flexibility,
and balance fitness components of older adult women with
high and moderate-low levels of physical function. The results
of the statistical analysis indicate that the impact of time (10
weeks of exercise) on the fitness-related outcome measures
did not differ based on level of physical function at any time
during the study. In other words, older adult women from
this sample were able to improve fitness over time regardless
of their initial level of physical function as indicated by

their initial score on the Composite Physical Function scale
and group assignment. Over the course of 10 weeks the
women from both groups improved their SFT scores related
to leg strength, arm strength, cardiovascular endurance,
leg flexibility, arm flexibility, and mobility and dynamic
balance. This finding is consistent with the hypothesis that all
participants would increase their scores on all SFT subtests
over time. The exercise classes offered at the YWCO provided
the participants with a variety of options in terms of which
fitness components to train. Many of the exercise classes such
as Pilates and Silver Sneakers emphasized multiple fitness
components making them highly beneficial to the overall
fitness of the participants. By offering programs of regular
exercise that include cardiorespiratory, resistance, flexibility,
and neuromotor exercise beyond activities of daily living,
the Athens YWCO is equipped to improve and maintain
the fitness and health of its members [5]. Additionally, the
implementation of the Senior Fitness Initiative at the YWCO
greatly influenced the participants in terms of their morale
and enthusiasm toward exercise. They were highly engaged
and eager to learn more about their individual level of fitness.
While the high functioning group consistently had significantly better SFT scores as compared to their counterparts,
they did not improve at a greater rate or more significantly
over time as compared to the moderate/low functioning
group. However, it should be noted that the percent change
during the second half of the study between midpoint and
posttests was higher for the moderate/low functioning group
for all six subtests of the Senior Fitness Test. This implies that
the group with lower amounts of functional ability continued
to improve and were more resistant to the plateau effect
shown by the high function group. The lower functioning
individuals seemed to be inspired by their gains and were
highly motivated to keep pace with the other women in the
study. This finding suggests that there may be some benefit
to integrating community-based exercise classes with people
of various functional skill sets when resources or logistics are
not conducive to separating them. This should only be done
with qualified instructors who are able to offer modifiable
exercise opportunities to the variable older adult population.
As it was also an aim of this study to compare the
exercise habits of older adult women functioning at different
levels of independence, self-report weekly exercise logs were
used to track the time spent exercising of each participant.
Prior to the 10-week exercise period, both groups were
asked to estimate the amount of time they spent engaged
in exercise on a weekly basis. An interesting finding was
that the actual number of recorded minutes during the study
(at midpoint and after study) was lower than the estimated
averages reported by both groups prior to commencing
the 10-week exercise period. Perhaps this can be explained
by social desirability, which can lead to overreporting of
physical activity [15]. This common limitation of self-report
instruments appears to have held true for the weekly exercise
logs and this sample of older adult women. Despite this
limitation, there were some benefits of utilizing the weekly
exercise logs to self-report exercise activity. The participants
often reported the feeling of being held accountable for
their exercise activity because they were forced to write it
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down and track it over 10 weeks. The weekly exercise logs
seemed to produce a sense of pride among the participants
and may have motivated them to be more physically active.
Initiating exercise programs and adhering to them is often
problematic for older adults [16]. Using weekly exercise logs
may help to alleviate this problem among older adults. Also,
all participants consistently reported performing exercise
activity at home and in other settings outside of the YWCO.
This indicates that Senior Fitness Initiatives such as the one
implemented during this study may be helpful in improving
the overall exercise habits of older adults. These findings
suggest that, although sometimes limited in effectiveness,
self-report instruments to track the exercise habits of older
adults in a community-based setting may be useful when
more scientific and reliable options are not available. It
is possible that these instruments may have cognitive and
physical benefits for older adults. Their use requires the highly
complex task of recall and may motivate individuals to be
more active by holding them accountable for the amount
of time they choose to be engaged in exercise. Additionally,
study findings suggest that participation in fitness and exercise initiatives in a community-based setting can improve the
perceived ability of older adults to function independently.
In conclusion, this study provides a few noteworthy findings. First, community-based exercise programs offering a
variety of exercise types to people with varying levels of functional ability have both physical and psychosocial benefits.
These programs can be useful in maintaining and improving
fitness and independence. Second, these programs may also
be capable of improving the self-efficacy of lower functioning
older adults toward performing daily tasks. Finally, selfreport instruments such as activity logs may be useful to
track and gain an understanding of the exercise habits of
older adults. This study was limited due to the nature of
the community from which the participants were recruited.
The YWCO members were highly educated and most already
had an established history of physical activity and exercise.
Additionally they were extremely competitive and eager to
improve. Future research should build upon using multimodal exercise regimes focusing on proper format, periodic
assessment and feedback, and encouragement of home-based
activities. More importantly exercise programs should teach
older adults to move correctly while generalizing movements
to activities commonly encountered by the population.
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Purpose. Health status and social networks are associated with resilience among older adults. Each of these factors may be important
to the ability of adults to remain in rural and remote communities as they age. We examined the association of health status and
social networks and resilience among older adults dwelling in a rural and remote county in the Western United States. Methods.
We selected a random sample of 198 registered voters aged 65 years or older from a frontier Wyoming county. Hierarchical linear
regression was used to examine the association of health status as well as social networks and resilience. We also examined health
status as a moderator of the relationship between social networks and resilience. Results. Family networks (𝑝 = 0.024) and mental
health status (𝑝 < 0.001) significantly predicted resilience. Mental health status moderated the relationship of family (𝑝 = 0.004)
and friend (𝑝 = 0.021) networks with resilience. Smaller family and friend networks were associated with greater resilience when
mental health status was low, but not when it was high. Conclusion. Efforts to increase mental health status may improve resilience
among older adults in rural environments, particularly for those with smaller family and friends networks.

1. Introduction
Older rural adults comprise a large and increasing percentage
of the population in the United States. As of 2014, more than
16% of the population aged 65 years and older were categorized as living in rural settings by the US Census Bureau
[1]. The proportion of older adults in rural areas has grown
rapidly due in part to aging in place, retirement transitions,
and outmigration of younger families [2]. Frontier areas are
the most remote and sparsely populated areas among these
rural settings. While it is well known that most older adults
would prefer to age in their homes and communities [3], older
residents in the most remote areas may be far from healthcare
and social services, social venues, and other necessities to
promote engagement and independent living. Additionally,
transportation is frequently lacking and traveling to larger
towns and cities where necessities including healthcare are
located can be difficult [4].
Shifting demographic trends in rural and remote communities will bring societal changes and challenges. Primary

among them will be identifying effective resources to foster
health, wellbeing, and independence of older people as they
face many of the stressors that often accompany aging in
rural environments. For example, with increasing age, risk
escalates for adverse outcomes associated with physical and
mental health [5], disability [6], declining social network
size [7], and economic security [8]. These stressors may be
compounded by living in low-density population regions and
can impact the quality of life of older adults, especially when
the resources they may have available to help them adapt to
change may be suboptimal.
The concept of resilience has gained traction as a means
to explain how some individuals are able to bounce back from
adverse events and stressors and adapt to their changing life
circumstances, while others continue to struggle or decline in
the face of similar events. On an individual level, resilience is
thought to be a personality attribute that helps to neutralize
negative effects of high stress [9]. According to Wagnild [10]
resilience comprises dimensions of equanimity, a sense of
purpose, perseverance, and acceptance of one’s life, and a
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belief in one’s self and capabilities. As a general resource
possessed by many older adults, resilience can serve to buffer
the negative impacts of stress, promote adaptation to late
life changes, and contribute to maintenance of independent
functioning and wellbeing [11].
As a research construct, resilience has received increasing attention in recent years. For instance, resilience has
been examined in relation to specific age-related stressors,
including pain [12, 13], mental health outcomes [14], aging
with HIV/AIDS [15], bereavement following loss of a spouse
[16], and having low income [10]. These studies suggest that
resilience may play an important role in promoting healthy
response to age-related change.
Much of the previous research on resilience has focused
on urban and suburban samples [17] and few studies have
examined resilience of community-dwelling older adults in
rural and remote settings. One exception is research by Wells
[18], which examined resilience levels of older adults residing
in rural New York as well as predictors of resilience levels.
Wells found that resilience levels were high in participants
of this study. Importantly, resilience was not associated with
sociodemographic factors and was only weakly associated
with social networks. Significant relationships were also
reported between physical and mental health status and
resilience. While this was one of the first studies examining
resilience among rural adults, the study was conducted in one
rural community in New York. It is not clear to what degree
these results will generalize to other rural communities or to
older adults living in not only rural but also remote areas.
Moreover, several studies show relationships between social
networks and health among older adults [19–21]. Additionally, the work of Li and Zhang showed that relationships
between social networks and health among older adults may
be bidirectional such that those who have poorer health rely
on more restricted social networks [20]. To date, few studies
have been conducted to examine whether health status may
moderate the relationship between social networks and other
constructs like resilience among older adults, especially those
residing in rural or remote areas.
The purpose of this study was to extend this small
but important body of research. As part of this study, we
examined the relationships between resilience and both social
networks and health status, in a sample of older adults living
in a rural environment. This study differs from the previous
work, in that we sampled a population that is relatively more
remote than the sample analyzed by Wells [18, 22] and substantially more remote than many other areas in the United
States. The Western US state of Wyoming is unique with
regard to its topography and the distribution of its population.
Cities and towns are widely dispersed across the state’s 97,093
square miles and long distances between points of interest
are common. Additionally, the population of the state is very
small relative to other states. According to estimates produced
by data from the American Community Survey (ACS), there
were just fewer than 600,000 Wyoming residents in 2014,
equating to only about 5.8 persons per square mile (compared
to 87.4 persons per square mile, nationally) [1]. Thus, many
older Wyoming residents live in an expansive frontier environment that creates unique challenges for them with respect
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to accessing resources and necessities. Additionally, residents
in general may live long distances away from their families,
friends, and neighbors, potentially reducing the support and
resources available when stressors such as acute and chronic
illnesses arise. Given these circumstances, it is reasonable to
expect that health outcomes and individual characteristics
such as resilience may differ in this type of environment, even
compared to other areas that are also categorized as rural. We
expected that, like the work of Wells [18], social networks and
health status would predict resilience. To build upon existing
research, we examined moderation effects of physical and
mental health status on the relationship of social networks
and resilience in rural, community-dwelling older adults. We
hypothesized that both physical and mental health status
would moderate the relationship between social networks
and resilience.

2. Methods
2.1. Study Sample. The University of Wyoming’s Institutional
Review Board approved all study methods. We used random
sampling methods to obtain a sample of older adults residing
in a frontier Wyoming county. First, we used the United States
Department of Agriculture (USDA) Economic Research Service’s 2013 Rural-Urban Continuum Codes [23] to determine
the rurality of all counties in the state. This scale ranges from
0 to 9, with nine being the most rural based on the degree
of urbanization and proximity to metro areas. We chose
Fremont County, which scores a 7 on the scale, as the basis for
our sample (compared to a rating of 6 for the county analyzed
in the study by Wells [18]). Fremont County is relatively more
rural than the rest of Wyoming, with only 4.4 persons per
square mile. A prospective pool of study participants over
the age of 65 residing in Fremont County (𝑁 = 3,368) was
identified using the 2009 voting registration electoral roll.
From this population, a sample of 600 individuals (18%) was
randomly selected to receive a mailed survey packet.
Mailings included four components: (1) a cover letter that
described the project, (2) a consent form that explained the
recipient’s rights as a research participant, (3) a raffle entry
slip that gave participants an opportunity to win a $50 gift
card as incentive to participate, and (4) the survey instrument
(described below). Postcards reminding prospective participations of our request were mailed two weeks after the initial
mailing. Of the 600 packets that were sent, 80 (13%) were
returned as undeliverable. Of the 520 successfully delivered
surveys, 225 were returned with useable data, resulting in a
return rate of about 43%. A total of 27 incomplete surveys
with only partial demographic data completed were removed
prior to analysis, yielding a sample of 198 respondents.
2.2. Measures. The survey comprised questionnaires assessing the following four components: (1) sociodemographics,
(2) degree of resilience, (3) self-reported physical and mental
health status, and (4) size and quality of social networks.
2.2.1. Sociodemographic Questionnaire. The sociodemographic questionnaire included items that assessed the age,
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gender, race/ethnicity, educational attainment, marital status,
and employment status of participants.
2.2.2. Connor-Davidson Resilience Scale. We measured each
participant’s degree of resilience using the Connor-Davidson
Resilience Scale (CD-RISC; [24]). The CD-RISC is a 25item questionnaire that asks participants to rate their level
of agreement over the last month with statements such as “I
am able to adapt when changes occur” and “I tend to bounce
back after illness, injury, or other hardships.” Each statement
was rated on a 0 (not true at all) to 5 (true nearly all the
time) scale. Item responses were summed to generate a total
score, with higher scores indicating greater resilience. The
CD-RISC has demonstrated convergent validity and good
internal reliability (𝛼 = 0.89) in previous work [24] as well
as in the current study (𝛼 = 0.92).
2.2.3. Short-Form Revised Health Survey. We assessed the
physical and mental health status of participants using all
twelve items of the Short-Form revised Health Survey (SF12v2). Items in this instrument ask participants to rate their
general health and to describe how physical and mental
health issues limit or interfere with their daily activities
and social activities. Weighted-items scores were used to
calculate a Physical Component Summary score and a Mental
Component Summary score. The SF-12v2 provides normsbased scores for the Physical Component Summary and the
Mental Component Summary scores that are standardized
(population mean = 50; standard deviation = 10) with higher
scores reflecting greater functioning in each domain [25].
2.2.4. Lubben Social Network Scale-6. We used the abbreviated Lubben Social Network Scale-6 to assess the social
networks and supports of participants [26]. The Lubben
Social Network Scale-6 is comprised of two 3-item subscales,
which assess the size and quality of family and friend social
networks. Several items are designed to assess the number of
regular social contacts. For example, respondents are asked,
“How many relatives do you see or hear from at least once a
month?” Responses to these items are made on a five-point
scale ranging from 0 (none) to 5 (nine or more). Other items
ask about frequency of contact with family and friends (e.g.,
“How often do you hear from the relative with whom you have
the most contact?”). Responses to these items range from 0
(less than monthly) to 5 (daily). Finally, the quality and availability of social relationships are addressed using items such
as “How often is one of your relatives available for you to talk to
when you have an important decision to make?” Responses to
these items range from 0 (never) to 5 (always). Higher scores
on the Lubben Social Network Scale reflect more substantial
social networks. Subscale scores less than or equal to 6 are
suggestive of marginal family and friendship ties, and total
scores less than or equal to 12 are indicative of social isolation.
Both subscales have demonstrated convergent validity with
measures of emotional support and social engagement [26].
The family and friend subscales have demonstrated good
internal reliability in previous work (i.e., 𝛼 = 0.89 and 0.82,
resp.) [26] as well as in the current study (𝛼 = 0.80 and 0.81,
resp.).
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2.3. Statistical Analysis. All analyses were conducted using
Statistical Package for the Social Sciences (SPSS) Version
22.0 [27]. Descriptive statistics (i.e., percentages, means,
and standard deviations) were calculated to characterize the
sample. Bivariate analyses were used to assess the zero-order
correlations among SF-12vs component scores (i.e., Physical
Component Summary and Mental Component Summary
score), Lubben Social Network Scale subscale scores (family
and friends), and resilience scores. A two-step hierarchical linear regression was used to simultaneously examine
Physical Component Summary scores, Mental Component
Summary scores, family network scores, and friend network
scores as predictors of resilience while controlling for relevant sociodemographic variables. We entered age, gender,
educational attainment (i.e., ≤ high school = 0; > high school
= 1), marital status (i.e., single, divorced, or widowed = 0;
married or long-term relationship = 1), and employment
status (i.e., not employed = 0; employed = 1) in the first
step of the model. In the second step of the model, we
entered SF-12v2 Physical Component Summary and Mental
Component Summary scores, as well as the family network
and friend network scores. Tolerances were assessed for
possible multicollinearity.
We used the PROCESS macro for SPSS to examine
whether SF-12v2 Physical Component Summary scores and
Mental Component Summary scores moderated the relationships between the social network subscales and resilience
scores [28]. All predictors and covariates were mean centered.
Heteroskedasticity consistent standard error estimators were
used to guard against violations of homogeneity of variance
[29]. Simple slopes were evaluated at one standard deviation above and below the mean of the moderator variable.
The Johnson-Neyman approach was used to determine the
boundary value of the moderator above and below which
simple slopes were significantly different from zero [28, 30].
Bias-corrected and accelerated bootstrapping with 5,000
replications was used to estimate 95% confidence intervals
(CI95% ) for all correlation and unstandardized regression
coefficients. Alpha was set to 𝑝 < 0.05, and all tests were twotailed.

3. Results
Table 1 depicts the result of descriptive analyses. The majority
of survey respondents were female, non-Hispanic White,
married, and retired. Age of participants ranged from 64
to 95 years and the average age was about 74 years. The
mean resilience score was near 80 and comparable to the
average resilience (i.e., CD-RISC) scores for the US general
population (M = 80.4) [24]. Average social network scores
for family and friends were each over 8 and greater than the
suggested cut-point of 6 used for identifying marginal family
and friendship networks among older adults [26]. Using a
cut-score of 6 or lower, approximately 17% of the sample
had marginal family networks and 24% of the sample had
marginal friend networks. Physical Component Summary
scores and Mental Component Summary scores of study
participants were each slightly higher on average than the
established population means for adults aged 65 years and
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Table 1: Descriptive statistics for covariates, independent variables,
and dependent variable (𝑁 = 198).
M (SD)
Sociodemographic
Age
Gender (female)
Race (white)
Non-Hispanic
Education (> high school)
Not employed
Married or having a long-term
relationship
SF-12 health status
MCS
PCS

𝑛 (%)

73.68 (6.90)
104 (52.5)
186 (93.9)
198 (100)
149 (75.3)
151 (76.3)
121 (61.1)

53.49 (7.56)
46.36 (10.50)

Lubben Social Network Scale-6
Friends
Family

Step1
Age
Gender
Relationship status
Employed
Education
Step2
SF-12 MCS
SF-12 PCS
LSNS-6 friend
LSNS-6 family
Full-model

𝐵

SE

−0.01
0.51
0.67
−0.31
0.77

0.15
1.81
1.95
2.00
2.15

0.67
0.10
0.23
0.88

0.11
0.08
0.29
0.39

Δ𝑅2
<0.01

0.29

0.30

𝑝
0.994
0.974
0.786
0.726
0.876
0.715
<0.001
<0.001
0.165
0.424
0.024
<0.001

Note. MCS: Mental Component Summary score; PCS: Physical Component
Summary score; LSNS-6 friend: friend network size; LSNS-6 family: family
network size; CD-RISC: resilience.

8.93 (2.85)
8.30 (3.18)
81.56 (12.23)

Note. MCS: Mental Component Summary score; PCS: Physical Component
Summary score; family: family network size; friend: friend network size; CDRISC: resilience.

Table 2: Correlations among all independent variables and dependent variable (𝑁 = 198).
PCS
0.11

Family
0.21†
0.08

Friend
0.22†
0.14
0.56‡

CD-RISC
0.48‡
0.16∗
0.33‡
0.28‡

∗

𝑝 < 0.05; † 𝑝 < 0.01; ‡ 𝑝 < 0.001.
Note. MCS: Mental Component Summary score; PCS: Physical Component
Summary score; family: family network size; friend: friend network size; CDRISC: resilience.

older (Physical Component Summary score, M = 43.73,
and Mental Component Summary score, M = 53.15) [25].
Table 2 shows correlations among all key predictor and
outcome variables. Notably, significant positive correlations
were found between resilience and Physical Component
Summary scores (𝑝 = 0.025), Mental Component Summary
scores (𝑝 < 0.001), family networks (𝑝 < 0.001), and friend
networks (𝑝 < 0.001).
Table 3 shows unstandardized regression coefficients,
standard errors, and Δ𝑅2 values for the two-step hierarchical
linear regression analysis. In step one of the analysis, the
covariates (i.e., age, gender, educational attainment, marital
status, and employment status) did not explain a significant amount of variance in resilience scores, and none of
the variables independently predicted resilience scores. In
the second step, the Physical Component Summary score,
Mental Component Summary score, family network, and
friend network scores accounted for a significant increase

90
85
Connor-Davis Resilience Scale

CD-RISC

MCS
PCS
Family
Friend

Table 3: Regression results of resilience status on covariates and
independent variables (𝑁 = 198).

80
75
70
65
60
55
50
Low family networks

High family networks

Low SF-12 mental health
High SF-12 mental health

Figure 1: The simple slopes of Lubben Social Network Scale-6 family
networks on Connor-Davis Resilience Scale scores at high and low
levels of SF-12 Mental Health Component Summary scores.

in explained variance in resilience scores. Whereas, the
Physical Component Summary scores and friend networks
were not significant predictors of resilience, both the Mental Component Summary score and family network scores
significantly predicted resilience scores while controlling for
sociodemographic variables.
As shown in Figure 1, the bootstrapped test of moderation yielded a significant interaction of family network by
Mental Component Summary scores on resilience scores (B
= −0.10, SE = 0.03, CI95% [−0.17, −0.03], and 𝑝 = 0.004),
when controlling for age, gender, educational attainment,
marital status, and employment status. Specifically, family
network scores significantly predicted resilience scores at
low (i.e., −1 SD) values of Mental Component Summary
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90

Connor-Davis Resilience Scale

85
80
75
70
65
60
55
50
Low friend networks

High friend networks

Low SF-12 mental health
High SF-12 mental health

Figure 2: The simple slopes of Lubben Social Network Scale-6
friend networks on Connor-Davis Resilience Scale scores at high
and low levels of SF-12 Mental Health Component Summary scores.

scores (B = 1.80, SE = 0.39, CI95% [1.03, 2.57], and 𝑝 <
0.001). However, no significant relationship between family
networks and resilience was observed at high (i.e., +1 SD)
values of Mental Component Summary scores (B = 0.27, SE =
0.42, CI95% [−0.56, 1.10], and 𝑝 = 0.529). Family networks
significantly predicted resilience below, but not above, the
Mental Component Summary score of 56.98. The majority
of the sample (𝑛 = 117, 59.1%) scored below this boundary
value.
Figure 2 shows the significant interaction of friend networks by Mental Component Summary scores on resilience
scores (B = −0.06, SE = 0.02, CI95% [−0.10, −0.01], and
𝑝 = 0.021), when controlling for sociodemographic covariates. Analysis of simple slopes showed a significant positive
association between friend networks and resilience at low
(−1 SD) levels of Mental Component Summary scores (B
= 1.07, SE = 0.32, CI95% [0.45, 1.71], and 𝑝 = 0.001).
There was no significant association between friend networks
and resilience at high (+1 SD) levels of Mental Component
Summary scores (B = 0.23, SE = 0.28, CI95% [−0.33, 0.78],
and 𝑝 = 0.425). Friend networks were significantly associated
with resilience below, but not above, the Mental Component
Summary score of 49.45, below which most participants
scored (𝑛 = 115, 58.1%).
Contrary to our expectations, moderation analyses did
not show any additional significant interactions between the
Physical Component Summary scores and family (B = −0.02,
SE = 0.04, CI95% [−0.09, 0.05], and 𝑝 = 0.619) or friend (B =
−0.05, SE = 0.04, CI95% [−0.13, 0.02], and 𝑝 = 0.163) networks
when controlling for age, gender, educational attainment,
marital status, and employment status.

4. Discussion
Developing a better understanding of resilience in rural
older adults and its interrelationships with social networks

and health status can help determine who may struggle
to adapt successfully to stressful age-related changes and,
ultimately, who will experience poorer outcomes. Literature
shows that older adults living in rural and remote areas
possess varying degrees of resilience, as do individuals living
in urban and suburban areas [20]. For some older adults, a
rural environment with strong social networks can provide
valuable caring environments for people as they age. For
others, rural environments may be isolating.
Results of our study showed that resilience levels of older
adults living in a rural and remote county in Wyoming are
generally high. Our results also suggest that both family social
networks and mental health status are important predictors
of resilience among these individuals. According to Fiori
et al. [31], many types of social networks may contribute
to relationship satisfaction in older adults and ultimately to
better or worse health outcomes. For example, unmarried
older adults often report lower physical and psychological
wellbeing than married couples, and widowed women with
friend-focused social networks report higher wellbeing than
unmarried individuals. Older adults vary in the types and
quantities of support needed from their social networks at
different times. Utilizing networks in ways that serve the
specific needs of older individuals is a likely contributor to
the goal of successful aging via physical and psychological
benefits, which also have potential to foster resilience [31].
With respect to social networks, results from this study
suggest that family members are particularly important social
resources that are associated with resilience among rural
and remote older residents. In regions of the country where
populations are widely dispersed, formal support resources
are less likely to be directly on hand to provide assistance
when it is needed. Thus, compared to more densely populated
areas, family members of older adults living in remote areas
may be required to step in more frequently when crises occur.
It is possible that resilience can be fostered among residents
in rural and remote communities by policies and programs
that provide support for family members who may provide
care for older residents.
Our results suggest that rural and remote, older persons
with better functioning in the mental health domain also
have higher degrees of resilience. This finding corresponds
with the research of Fiori et al. [31], who reported similar
outcomes. There are a few possible explanations for the
association. First, resilience itself functions as an adaptive
resource for coping with stressful situations. It may be that
flexibility and adaptability serve as a buffer to stressors.
Because our data were gathered at a single point in time, it
did not take into account the order in which mental healthrelated issues arose relative to resilience status. Therefore, it is
possible that our results reflect mental wellness that resulted
from having high resilience, rather than the other way
around. Second, older adults whose perceived mental health
scores reflect higher levels of functioning may have traits
that are more likely to promote and support the development
of resilience. For example, older individuals who are able
to maintain a positive outlook in the face of aging-related
stressors can direct more of their cognitive resources toward
productive problem-solving strategies and fewer resources
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toward monitoring and maintaining their mental health.
Regardless of the explanation, our results suggest that encouraging mental health services and supporting access to them
by older people in rural and remote areas can have a positive
impact on resilience status and coping mechanisms.
Results of this study also expand the previous work of
Wells [18] by suggesting that family social network may
be an important moderator of the relationship between
mental health functioning and resilience. A moderating
relationship is one in which a variable—in this case family
social networks—increases or decreases the magnitude of
the relationship between two different variables [32]. Our
findings suggest that strong family social networks can buffer
the impact of poor mental health functioning with respect to
its influence on resilience. In other words, when older rural
and remote individuals experience mental health problems,
strong family networks and the support they provide can help
to make up the difference and restore resilience to levels near
to those without mental health issues.
Dumitrache and colleagues [33] suggested that types
of stressors and cultural contexts could impact the effects
of social support in promoting resilience. Among older
adults, factors associated with rural or remote living might
strengthen, modify, or diminish relationships between social
support, physical health status, and resilience. For example,
Moore and colleagues [34] examined the interrelationships of
perceived stress, social support, and self-reported successful
aging and found that the influence of perceived stress on the
relationship between physical functioning and self-reported
successful aging was stronger among those with high levels
of social support. Among rural and remote older adults in
our study, physical health status did not predict resilience as
it did in the study by Wells [18] and, thus, did not moderate
the relationship between social support and resilience. It
could be that the influence of the rural, Western context of
participants in this study had a different influence compared
to the rural Eastern context in which Wells’ participants
were recruited. One variable that may differ between the two
samples is perceived stress. While neither this study nor the
study by Wells [18] included a measure of perceived stress,
this construct may have influenced relationships among the
variables in both studies. Additional work that incorporates
other potentially influential variables such as perceived stress
and coping strategies might lead to greater understanding of
the relationships between these variables.
This study is important to consider within the context
of several limitations. First, like Wells [18, 22], we used
mailed surveys to collect our data. Employing self-reported
responses acquired through a mailed survey may not have
captured the actual average level of resilience in rural and
remote community-dwelling older adults. Selection bias may
have limited participation by individuals with lower levels of
resilience. The response rate in this study was 43%. While
this rate was good, those with better health status, social
networks, or resilience may have been more likely to respond.
Additionally, although surveys were printed in 14-point font,
participants with low visual acuity, chronic conditions, or low
literacy may have been less able and less likely to respond
to the survey. If this were the case, then our results might
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not generalize to those populations. This study did not gather
information on all nonresponders. Therefore, it is not possible
to discern how health status, social networks, or resilience
may have differed among responding and nonresponding
groups. Third, while this study addressed size and quality
of social networks, other related constructs such as social
connectedness, isolation, and loneliness were not measured.
Other social network-related constructs should be addressed
in future research. Fourth, as noted above, our study design
was cross-sectional and, therefore, it is not possible to know
with certainty the order of effects that we reported (i.e.,
whether mental health status precedes resilience, or the
other way around). Future research that utilizes longitudinal
data to assess how associations between social networks,
health dimensions, and resilience levels covary over time
would improve understanding of causal associations between
these constructs. Lastly, our study only included older adults
residing in rural and remote areas. Therefore, comparison
of resilience and relationships of social networks and health
status to resilience between rural and urban samples was not
possible. Work by Wells [22] showed that resilience levels of
older adults did not statistically differ depending on whether
participants lived in rural, urban, or suburban areas. Thus, it
is possible that there are no differences among older adults in
these settings and that these results could generalize to older
adults regardless of the size of their communities. However, it
is also possible that older adults in rural versus urban settings
utilize healthcare and mental health resources differently
and/or that family and friend networks play unique roles in
the lives of rural older adults compared to their more urban
counterparts. Therefore, future work should include samples
of rural, urban, and suburban residents to understand better
the interplay of these constructs in each subgroup.
In addition to its statistical contribution, this study has
clinical implications that are worthy of mention. The Institute
of Medicine Report “Retooling for an Aging America: Building a Better Workforce” [35] echoes the recognized need for
a workforce that is trained to meet the growing healthcare
demands of an aging population. This report calls for an
expansion of the roles of many members of the healthcare
workforce including informal caregivers and direct care
workers to improve care access [35]. While much attention
has been given to mental health screening in primary care,
other members of the workforce should also be prepared
to identify mental health symptoms common among older
adults. Moreover, all members of the healthcare workforce
should have access to tools to assess social isolation among
older adults and refer those individuals who are isolated or at
risk for social isolation to community resources in order to
prevent isolation or increasing isolation.
The inclusion of social supports in mental health interventions may also serve in mental health access and improve
outcomes among older individuals facing mental health challenges. While collaborative care models have shown success
for improving mental health outcomes, modifications of these
models to include peer specialists to assist with transportation and delivery of basic interventions have shown success
in improving access to care within small practices, such as
those found in rural areas [36]. The delivery of socialization
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interventions by way of telehealth is another strategy to
improve access to mental health services as well as health
outcomes. For example, recent work by Choi and colleagues
showed that tele-problem-solving therapy delivered through
a Skype video call was an efficacious treatment for lowincome homebound older adults [37]. Similarly, Jimison
and colleagues [38] designed an intervention to increase
social contact time of older adults in the home by enrolling
them and a remote family member in a Skype-based healthcoaching project. This program included weekly activities to
meet target socialization goals as part of an individualized
plan. Whereas positive impacts of telehealth interventions
implemented to increase contact with social networks are
feasible, additional challenges persist, such as lack of adequate
technological infrastructure in rural areas to support cutting
edge advancements that older adults in more urban regions
may take for granted. Thus additional studies are needed to
examine the specific needs and resources of older rural residents and their communities and the efficacy of technology
for building strong social networks and improving mental
health and resilience outcomes among rural and remote older
adults.
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Active ageing level and its discrepancy in different regions (Bangkok, Central, North, Northeast, and South) of Thailand have been
examined for prioritizing the policy agenda to be implemented. Attempt has been made to test preliminary active ageing models for
Thai older persons and hence active ageing index (AAI, ranges from 0 to 1) has been estimated. Using nationally representative data
and confirmatory factor analysis approach, this study justified active ageing models for female and male older persons in Thailand.
Results revealed that active ageing level of Thai older persons is not high (mean AAIs for female and male older persons are 0.64
and 0.61, resp., and those are significantly different (𝑝 < 0.001)). Mean AAI in Central region is lower than North, Northeast,
and South regions but there is no significant difference in the latter three regions of Thailand. Special emphasis should be given to
Central region and policy should be undertaken for increasing active ageing level. Implementation of an Integrated Active Ageing
Package (IAAP), containing policies for older persons to improve their health and economic security, to promote participation in
social groups and longer working lives, and to arrange learning programs, would be helpful for increasing older persons’ active
ageing level in Thailand.

1. Introduction
Active ageing (AA) is the global goal of present ageing world
for meeting the challenges of older persons and for improving
their quality of life. Active ageing can be explained as a
concept [1] and Walker (2002) has defined AA as profound
strategy to maximize participation and wellbeing as people
grow older [1]. World Health Organization (WHO) defined
AA as the way of thinking and working on “the process
of optimizing opportunities for health, participation and
security in order to enhance quality of life as people age” [2].
The concept of AA can be encapsulated as “engaged in life”
and it has been recognized as a latent construct which has no
specific clear dependent variable to measure it and it may be
determined by various latent (unobserved) factors. The AA
construct is influenced by several groups of determinants or
determinant factors including the cross-cutting determinants
(gender and culture) [2]. These determinant factors are
unobserved or latent and each of them can be presented by
some indicators [2, 3].

The growth of population ageing in Thailand is faster
compared to other Asian countries [4]. The pace of recent
population ageing in Thailand is faster than other Asian
countries and even far more faster than developed countries
in the West [4, 5], and proportion of elderly (aged 60 and
over) is projected to reach more than 30% within the next
three decades in Thailand [6]. Thailand has become an ageing
society and is going to increase its older population. A rapid
proceeding pace of population ageing, along with demographic changes in Thailand, is posing critical challenges
for Thai government to maintain economic growth, social
stability, and living standard of people in the nation.
All determinant factors of AA with their indicators
(hence active ageing level, AAL) need to be better understood
for developing policies and programs focused on active
ageing in an ageing society. Moreover, comparison of AAL
regarding cross-cutting determinants of AA, gender and
culture, should be unveiled for better policy implications
for the older persons and for the nation as a whole. Using
exploratory factor analysis, one study by Haque et al. found
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Table 1: Selected indicator variables for validating active ageing determinant factors model in Thailand.

Variables

Coding

Age
Happiness levela
Psychological distress status
Smoking
Drinking alcohol
Basic ADL (activities of
daily living) index
Subjective health
Illness
Visibility
Hearing
Education
Community participation
Participation in elderly
group
Work
Incomea
Sufficiency of income
Savings

1: 60–69 years; 2: 70–79 years; 3: 80+ years
1: 1–6; 2: 7-8; 3: 9; 4: 10
1: very high; 2: high; 3: moderate; 4: poor or nearly never
0: yes; 1: no
0: yes; 1: no

a

0: severe; 1: moderately severe; 2: moderate; 3: independent
0: poor; 1: moderate; 2: good
0: two and/more chronic illnesses; 1: one chronic illness; 2: none
0: no or not clear; 1: clear
0: no or not clear; 1: clear
0: no or less than primary; 1: primary; 2: secondary and/or higher
0: no; 1: yes
0: no; 1: yes
0: no; 1: yes
1: no or <20000 Baht; 2: 20000–40000 Baht; 3: 40000–60000 Baht; 4: 60000+ Baht
0: not sufficient; 1: sufficient
0: no; 1: yes

Quartiles.

active ageing determinant factors models with six determinant factors for female and male older persons in Thailand
[3]. But the study did not validate the models (i.e., how
does the model fit with the sample data?). Along with the
lack of model validation, the study by Haque et al. (or any
other study so far in knowledge) did not compare AAL for
culture of different regions in Thailand. Culture, defined as
people’s behavior, attitude, or way of life, varies depending on
region of residence (e.g., urban or rural, different region of a
country) of individuals. Therefore, people’s behavior, attitude,
or way of life depends on the place or region of society
where the society is situated. Though Thailand is perceived
as Southeast Asia’s most ethnically homogeneous nation state
and strong unity of Thai culture, Thailand government’s use
of regional terms (Central, North, Northeast, and South)
indicates some regional cultural diversity in Thailand [7].
Despite the important strength and unity of Thai culture, each
region in Thailand has its own unique cultural features [8].
So, doing research or formulating policies on active ageing
in Thailand, the variations of active ageing depending on
region of residence (Central, North, Northeast, and South)
should be considered or should be borne in mind. Hence
active ageing level should be compared in different regions of
Thailand.
The objective of this study was to gain empirical knowledge on active ageing determinant factors model for Thai
older persons including their active ageing level. The main
specific objectives of this study are (i) to test the validity
of active ageing determinant factors model for Thai older
persons and (ii) to test the similarity of active ageing level
for various regions (Bangkok, Central (excluding Bangkok),
North, Northeast, and South) in Thailand.

2. Materials and Methods
2.1. Data. The data for this study come from a nationally
representative sample from the 2011 Survey of Older Persons
in Thailand (SOPT). The SOPT was conducted by Thailand’s
National Statistical Office (NSO). The sample of SOPT
consists of 62,840 persons aged 50 years and over, 54% of
whom were 60 years and older. The data have been collected
in SOPT by using stratified two-stage sampling method. The
primary sampling units were villages for nonmunicipal areas
and blocks for municipal areas. The secondary sampling
units were private dwellings selected by random sampling
from the list of all enumerated households in each village
or block of the first sampling units. The 2011 SOPT is
a nationally representative survey which covers data for
population subgroups or geographic subareas (e.g., regions
and urban-rural areas). Further details of the methodology,
including sampling strategy, for SOPT are available at NSO’s
“report on the 2011 Survey of Older Persons in Thailand” [9].
This study included individuals (same as in Haque et al. study
[3]) aged 60 years and over (𝑛 = 23,801; female = 14,369 and
male = 9,432).
2.2. Variables. For validating the active ageing determinant
factors structure in Thailand (suggested by Haque et al.)
[3], the variables used for this study in confirmatory factor
analysis (CFA) are provided in Table 1.
2.3. Hypothesized Active Ageing Determinant Factors Model.
The study by Haque et al., a pioneer study for finding a
model for active ageing determinants, suggested two separate
determinant factor structures for each gender [3]. Using the
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Figure 1: Hypothesized active ageing determinant factors model for female older persons in Thailand. Source: figure is constructed from
Haque et al.’s study [3].

indicator variables, listed in Table 1, the suggested active
ageing determinant factors models of female and male older
persons [3] are provided in Figures 1 and 2, respectively.

both-way directional arrows indicate correlation between
connected variables but no directional influence of one on
others is hypothesized.

2.4. Description of Hypothesized Models Presented in Diagrams. In the hypothesized models in Figures 1 and 2,
the factors are represented in ovals and indicator variables
are represented in rectangles. The error terms of indicator
variables are indicated by 𝜀. The asterisks indicate parameters
(regression coefficient (standardized), covariances of independent variables in the model) to be estimated. Meanwhile,
error terms in CFA are considered as independent variables
and their variances should be estimated [10]. Unidirectional
arrows in the hypothesized models indicate directional linear
influences (i.e., linear effect of one variable on another), and

2.5. Model Evaluation. Parameters of each of the hypothesized models can be estimated in CFA framework which
was done using STATA 12 (model fit statistics, in CFA,
are available after estimation of parameters). Maximum
likelihood (ML) estimation method is currently one of the
most used methods for parameter estimation [10]. Details
of parameter estimation procedure in CFA are available
elsewhere [10–12]. As this paper has no aim to estimate the
parameters of those models (but has aim to evaluate those
models), the parameter estimation results are not shown. Any
estimated model should be tested for how well the model fits
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Figure 2: Hypothesized active ageing determinant factors model for male older persons in Thailand. Source: figure is constructed from Haque
et al.’s study [3].

to the sample data. There are many fit indices for evaluating
models in CFA framework. This study used Chi-square
(𝜒2 ), Root Mean Squared Error of Approximation (RMSEA),
Comparative Fit Index (CFI), and Standardized Root Mean
Squared Residual (SRMR). The 𝜒2 is a traditional measure
of overall model fit (it assesses the magnitude of differences
between sample and estimated covariance matrices) [13]. That
is, the null hypothesis for model evaluation is as H0 : there
is no difference between sample covariance and estimated
covariance; that is, the model fits well to the data. The
threshold values of the above fit statistics are provided in
Table 2.
2.6. Estimation of Active Ageing Level. Active ageing level can
be exhibited by computing the active ageing index (AAI)

of older persons [3]. The AAI ranges from 0 to 1 and a
higher value of AAI indicates higher active ageing level.
The study by Haque et al. (2016) has suggested that AAI
should be calculated separately for female and male older
persons in Thailand. Using nationally representative sample
and exploratory factor analysis (EFA), Haque et al. calculated
the AA level for female and male older persons in Thailand
[3]. The weakness of results from a model constructed from
EFA is that there is no scope to test the model fit. Haque and
colleagues study used only EFA and the model (from which
AAI has been obtained) was not validated. For overcoming
the weakness in EFA, this study used confirmatory factor
analysis (CFA). The CFA framework facilitates testing how
well the model fits to the sample data. The study by Haque and
his colleagues used EFA in Thai national data for establishing
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Table 2: Some selected model fit indices and their cut-off points (limits).

Fit index
Chi-square (𝜒2 ) (df, 𝑝 value)
Root Mean Squared Error of Approximation (RMSEA)
Comparative Fit Index (CFI)
Standardized Root Mean Squared Residual (SRMR)

Acceptable threshold levels
Low 𝜒2 relative to degrees of freedom (df) with an insignificant 𝑝 value (𝑝 > 0.05)
Values less than 0.07
Closer to 1 is better but ≥0.90 indicates good fit
<0.05

Source: [14].

the preliminary active ageing model of older persons and
the study has identified six determinant factors for each
gender [3]. Using the same factors (with their corresponding
indicator variables) as in Haque et al.’s study, this study
runs the model in CFA framework (in STATA 12) which
provides the predicted factor scores of each factor. From the
predicted factor score, the factor index for each factor has
been estimated using the following formula:
Index of F𝑖 :
fi =

[Score of Fi − min (Score of 𝐹𝑖 )]
,
[max (Score of 𝐹𝑖 ) − min (Score of Fi )]

(1)

where 𝐹𝑖 is the 𝑖th factor.
Score of 𝐹𝑖 for every individual has been produced during
CFA running in STATA. The theoretical maximum value of
any factor index is 1. Then an AAI was calculated by using
factor specific indices. Calculation of the AAI, from CFA,
used the following formula:
AAI =

∑𝑛=6
𝑖=1 𝑓𝑖
,
6

(2)

where 𝑓𝑖 is the index of factor 𝑖 (𝑛 = 6, because there were 6
factors).
It should be noted here that the AAI has been calculated
for every individual. Then an overall average AAI has been
calculated using all values of AAI for all individuals. For
simplicity, the AAI is a composite index which combines a
number of factor indices.
2.7. Active Ageing Level Comparison Depending on Region
of Residence. Because of social change over time and of
cultural diversities in different places, possible changes may
occur in individual AAL over time, as has occurred in other
aspects of individual or population in Thailand; for example,
between 1994 and 2007 Thailand experienced rapid social
changes (population ageing, socioeconomic development,
health policies, etc.) and these changes affect health across
groups (rural-urban) and overall [15]. As has been stated
in Introduction, there exists cultural variability in Thailand
depending on region of residence (Bangkok, Central, North,
Northeast, and South). It also may be hypothesized that under
the circumstances of cultural diversities in different cultural
settings, there would be variability of AA level in various
cultural contexts, that is, in various regions within a country.
AA level quartiles would be the one method of comparing
changes in the AAL at a community over time or for
comparing it in different places or for groups. AA level

quartiles can be calculated by ranking individuals from lowest
AAI to the highest value and then dividing list into four
groups or quartiles. Each quartile for individuals, in whole
Thailand, for instance, contains 25% of individuals (along
with specific mean level of AAI). Then we may compare those
distributions of quartiles (percentage distribution) for individuals overall (national) with different places (e.g., Bangkok,
Central, North, Northeast, and South). This quartile method
of comparison will provide only the overview of difference(s)
but is unable to test the significance of the differences. Similarity with significance of AA levels in different regions could
be tested by using one-way analysis of variance (ANOVA).
One-way ANOVA is appropriate for one categorical variable
with 𝑘 levels (e.g., region of residence with 5 levels in this
study) or 𝑘 groups and there should be a population of interest
for which there is a quantitative variable for each of the 𝑘
levels of the categorical variable (e.g., AAI in this study).
The AAIs for each group have mean parameters (population
means) that we may label as 𝜇1 through 𝜇𝑘 . The number of
individuals (older persons) in group 𝑖 (1 ≤ 𝑖 ≤ 𝑘) is defined as
𝑛𝑖 and 𝑛 = ∑𝑘𝑖=1 𝑛𝑖 is the total sample size. The null hypothesis
to be tested in one-way ANOVA states that all the population
means are equal; that is, H0 : 𝜇1 = 𝜇2 = 𝜇3 = 𝜇4 = 𝜇5 (for
5 regions of this study). The ANOVA technique can identify
significant differences (if there were any) but is unable to
specify where the significant differences exist. So, post hoc
comparisons using a built-in test in STATA (e.g., Bonferroni
test) were conducted.

3. Results and Discussion
3.1. Results
3.1.1. Model Fit Statistics. It has been stated, in Materials and
Methods, that the model fit statistics can be obtained after
the model estimation in CFA. The hypothesized models have
been run in CFA in STATA 12 and the obtained model fit
indices are summarized in Table 3.
The Chi-square (𝜒2 ) statistics for two models are very
high and indicated that none of the models fits well to
the sample data. But the 𝜒2 statistic is very sensitive to
sample size; usually for large sample (which is the case for
two models) it shows significant result which rejects the
null hypothesis (H0 : there is no difference between sample
covariance and estimated covariance; i.e., the model fits well
to the data). For correcting the sensitivity of 𝜒2 statistic to
large sample (i.e., tendency to reject the null hypothesis),
there are other test statistics which are most widely used
(e.g., Root Mean Squared Error of Approximation (RMSEA),
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Table 3: Goodness of model fit indices for confirmatory factor analysis for models of active ageing for older persons in Thailand.

Fit index
Chi-square (𝜒2 ) (df, 𝑝 value)
Root Mean Squared Error of Approximation (RMSEA)
Comparative Fit Index (CFI)
Standardized Root Mean Squared Residual (SRMR)

Female
3548.33 (104, 0.00)
0.048
0.867
0.035

Table 4: Mean level of active ageing of older persons in Thailand.
Mean of AAI
Lowest group
Medium lowest
Medium highest
Highest group
Overall mean AAI

Female
0.49
0.61
0.69
0.77
0.64

Male
0.46
0.58
0.66
0.74
0.61

𝑡 = 21.554, 𝑝 < 0.001.

Comparative Fit Index (CFI), and Standardized Root Mean
Squared Residual (SRMR)). However, comparing the estimated RMSEA, CFI, and SRMR fit indices presented in
Table 3 with the threshold values of those indices presented
in Table 2 suggests that both the estimated models seemed to
fit well to the data. That is, active ageing determinant factors
model for each gender can be adequately described by those
six respective (to each model) correlated factors.
3.1.2. Active Ageing Level for Female and Male Older Persons.
As, in the Haque et al. study, relationships of indicator
variables with determinant factors of active ageing (factor
structure of active ageing, i.e., the active ageing determinant
factors model) are different for female and male older persons
[3], separate active ageing index has been estimated for female
and male older persons. The calculated mean AAIs for female
and male older persons are 0.64 and 0.61, respectively. Comparing these mean AAIs with UNDP’s Human Development
Index (HDI), female and male older persons in Thailand had
moderate level mean AAI [16].
Female and male older persons have been divided into
four groups according to their mean AAI (i.e., they are
divided according to quartiles of mean AAI); mean AAI for
each group has been presented in Table 4.
An independent-samples 𝑡-test was run to determine if
there were differences in mean AAI of female and male older
persons. This study found that active ageing level of female
is bit higher than active ageing level of male older persons.
The calculated statistic, 𝑡(23799) = 21.554 with 𝑝 < 0.001,
indicates a statistical significant difference of two populations'
mean level of active ageing (may reject the null hypothesis
that there is no difference between the mean of AAI of female
and male older population). It implies that mean active ageing
levels of female older population and male older population,
in Thailand, are significantly different.
3.1.3. Active Ageing Level Comparison Depending on Region
of Residence. The calculated average active ageing levels

Male
3131.96 (104, 0.00)
0.056
0.839
0.043

of female and male older persons for every five regions
(Bangkok, Central, North, Northeast, and South) have been
portrayed in Figure 3. Region-wise mean active ageing level
of older persons represented in Figure 3 shows the glimpse
of situation only. But distribution of older persons according
to AAI quartiles and region of residence enables showing the
apparent disparities of AAL in different regions. Distribution
of older persons according to AAI quartiles and region of
residence is provided in Tables 5 and 7.
The results in Table 5 exhibited that highest proportion
of female older persons in Bangkok was the lowest group of
mean AAI whereas in North and Northeast region highest
proportion was in medium highest group of mean AAI. The
highest percentage of female older persons in South region
was in highest group of mean AAI. Female older persons
from the North and Northeast region had equal mean AAI
and higher mean AAI than other regions. Comparing with
UNDP’s HDI, overall mean AAIs of female elderly in all five
regions were in moderate level [16].
A one-way ANOVA between female elderly persons was
conducted to compare the mean AAI for regions (Bangkok,
Central, North, Northeast, and South). There was a significant
difference of mean AAI at the 𝑝 < 0.001 level for the five
regions [𝐹(4, 14364) = 56.79; 𝑝 = 0.00]. The results of
ANOVA found significant differences but could not specify
where the significant differences exist. So, post hoc comparisons using Bonferroni test were conducted and the results
are presented in Table 6.
Post hoc comparisons by Bonferroni test indicated that
the mean AAI of female older persons is significantly lower
in Bangkok than all other regions. Mean AAI of female
older persons is significantly higher in Central region than
Bangkok but the first two regions are lower than the other
three regions (North, Northeast, and South). There is no
significant difference in female elderly’s mean AAI in North,
Northeast, and South of Thailand.
The results in Table 7 revealed that highest proportion
of male older persons in Bangkok and in Central region
were in the lowest group of mean AAI whereas in North
region highest proportion were in medium highest group of
mean AAI. The highest percentage of male older persons in
Northeast and in South region was in highest group of mean
AAI. Overall, it can be mentioned from the sample results
that male older persons from Northeast and South region had
equal mean AAI and higher mean AAI than that of other
regions. Comparing with UNDP’s HDI, overall mean AAI
male older persons in all five regions were in moderate level
[16].
A one-way ANOVA between male elderly persons was
conducted to compare the mean AAI for regions (Bangkok,
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Table 5: Distribution of female older persons according to quartiles of mean active ageing level and region.
Region
Total cases
Lowest group
Medium lowest
Medium highest
Highest group
Overall mean AAI
∗

Central∗
4,706
28.58
25.18
22.16
24.08
0.63

Bangkok
652
43.56
30.98
09.05
16.41
0.59

North
3,560
21.15
24.02
29.80
25.03
0.65

Northeast
3,496
19.94
25.69
28.86
25.51
0.65

South
1,955
26.29
23.12
21.48
29.10
0.64

Total
14,369
25.00
25.00
25.00
25.00
0.64

Excluding Bangkok, 𝐹-statistic = 56.59, 𝑝 < 0.001.

Table 6: Comparison of mean AAI of female older persons by region (Bonferroni test).
Row mean-col. mean
Central
North
Northeast
South

Bangkok
0.04 (0.00)
0.06 (0.00)
0.06 (0.00)
0.05 (0.00)

Central

North

Northeast

0.02 (0.00)
0.02 (0.00)
0.01 (0.001)

0.00 (1.00)
−0.01 (0.291)

−0.01 (0.044)

Note. Numbers within bracket indicate the level of significance (the test is considered significant at <0.01).

North
Male: 0.61
Female: 0.65
Northeast
Male: 0.62
Female: 0.65

Central
Male: 0.60
Female: 0.63

Bangkok
Male: 0.57
Female: 0.59

South
Male: 0.62
Female: 0.64
N

Figure 3: Map of Thailand with region-wise mean active ageing index value of female and male older persons.
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Table 7: Distribution of male older persons according to quartiles of mean active ageing level and region.

Region
Total cases
Lowest group
Medium lowest
Medium highest
Highest group
Overall AAI

Central∗
2,914
29.72
24.09
22.82
23.37
0.60

Bangkok
394
40.10
29.95
14.21
15.74
0.57

North
2,558
22.91
23.18
29.52
24.39
0.61

Northeast
2,206
19.63
28.42
25.43
26.52
0.62

South
1,360
23.16
23.38
23.60
29.85
0.62

Total
9,432
25.00
25.00
25.00
25.00
0.61

Note. 𝐹-statistic = 28.58; 𝑝 < 0.001; ∗ excluding Bangkok.

Table 8: Comparison of mean AAI of male elderly by region (Bonferroni).
Row mean-col. mean
Central
North
Northeast
South

Bangkok
0.03 (0.00)
0.04 (0.00)
0.05 (0.00)
0.05 (0.00)

Central

North

Northeast

0.01 (0.00)
0.02 (0.00)
0.02 (0.00)

0.01 (1.00)
0.01 (1.00)

0.00 (1.00)

Note. Numbers within bracket indicate the level of significance (the test is considered significant at <0.01).

Central, North, Northeast, and South). There was a significant
difference of mean AAI at the 𝑝 < 0.001 level for the five
regions [𝐹(4, 9427) = 28.58; 𝑝 = 0.00]. The results of ANOVA
found significant differences but could not specify where the
significant differences exist. So, post hoc comparisons using
Bonferroni test were conducted and the results are presented
in Table 8.
Post hoc comparisons by Bonferroni test indicated that
the mean AAI of male older persons is significantly lower
in Bangkok than all other regions. Mean AAI of male
older persons is significantly higher in Central region than
Bangkok but the first two regions (Bangkok and Central) are
lower than the other three regions (North, Northeast, and
South). Male older persons’ mean AAI is significantly similar
in North, Northeast, and South region.
3.2. Discussion. As it has been stated and also proved that
active ageing determinant factors model varies for female
and male older persons, their active ageing level also varies;
for instance, results revealed that the overall mean AAI
for female and male older persons was revealed as 0.64
and 0.61, respectively. These estimates proved the hypothesis
regarding the one cross-cutting determinant, gender, (i.e.,
active ageing determinant factors model and active ageing
level vary depending on gender in Thailand) as true. The
numerical values of AAI for both female and male older
persons must aim for further improvement. Because active
ageing index shows that even top performing female older
persons still fall short by almost 36% to the highest desired
status possible (i.e., the goalpost of AAI is equal to 1).
If we look at region-wise active ageing level, then it is
evident that active ageing level of older persons in Central
region is comparatively lower than other regions. Results for
comparing active ageing level in different regions revealed
that there were disparities in mean AAI for female older
population. Female older persons from Bangkok region had
the lowest level of mean AAI among the five regions. Even
though mean AAI of female older persons in the three regions

(North, Northeast, and South) seemed significantly the same,
female older persons in Central region had significantly
lower mean AAI than the North, Northeast, and South
region. On the other hand, as stated earlier that overall
estimated mean AAI of male older persons is lower than
female older persons, it also revealed from the results that
the above is also true for every five regions. Also, the
test results for regional differences for mean AAI of male
older persons follow the same pattern as for female older
persons.
As active ageing level in Thailand is not high (evidenced
as far behind the goal), so, for promoting active ageing, focus
should be given to the identified determinant factors of active
ageing. As determinant factors are latent, hence focus should
be given to their corresponding indicator variables (i.e., measured variables) aiming to promote active ageing. To make
results more understandable, relation of directly measured
variables with active ageing level should be interpreted which
may be helpful for other researchers and policy makers. Using
measured variables for each model, correlations between
AAI and measured variables could be estimated. Correlation
coefficient between measured variables and AAI for older
persons has been calculated in the study by Haque et al.
(2016). As data are the same for this study and Haque
et al.’s study, so recommendations depending on the results
regarding correlation coefficients (as in Haque et al.’s study)
[3] could be appropriate for this study also. Haque et al.’s
study urged that good health condition, opportunities of
longer working lives, continuous income, participation in
social group(s), and lifelong learning influence active ageing among the Thai older persons [3]. So, an Integrated
Active Ageing Package (IAAP) would be helpful for increasing older persons’ active ageing level. The IAAP should
include policies for older persons to improve their health
and economic security, to promote participation in social
groups and longer working lives, and to arrange learning
programs.
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4. Conclusions
As active ageing level of older persons in Thailand is not
high, so, some policy recommendations should be considered
to increase the active ageing level of future older persons.
The Thai government’s national policy on the elderly (NPE)
should include a new strategy on increasing active ageing
level of elderly. Special emphasis should be given to Central
region, as older persons in Central region are lower in
respect to active ageing level compared to other regions.
Policy should be focused for older persons on improving
health and economic security, on promoting participation
in social groups and longer working lives, and on arranging
education (e.g., lifelong learning) programs for increasing
their active ageing level. All the above policies should be
integrated into one package as Integrated Active Ageing
Package (IAAP). Along with the policy for extension of
compulsory retirement age, incentives for elderly workers,
and incentives for employers (who employed older persons),
the IAAP should include some programs. The IAAP programs may include health programs—curative care for illness
and continuous mental health care, easy access for assistive
devices (e.g., walker/mover, eye glasses), and preventive and
promotive health measures such as exercise and annual
health checkup; community and elderly group participation
programs; tobacco cessation counseling program; special
knowledge and information for quality of life development
program for elderly; and vocational training (including occupational retraining) program.
The proposed strategy, for NPE, on increasing active
ageing level of older persons can be fulfilled by implementing
the IAAP. The Ministry of Social Development and Human
Security (MoSDHS), Thailand, may lead the implementation
of IAAP. The MoSDHS may collaborate with the Ministry of
Health and the Department of Non-Formal Education for full
implementation of those programs. Implementation of IAAP
would be helpful for increasing active ageing level of older
persons which, in turn, is helpful for prolonging good health
and independent living of older persons, that is, for increasing
the quality of older persons’ lives.
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Social isolation and exclusion are associated with poor health status and premature death. A number of related isolation factors,
inadequate transportation system and restrictions in individuals’ life space, have been associated with malnutrition in older adults.
Since eating is a social event, isolation can have a negative effect on nutrition. Cultural involvement and participation in interactive
activities are essential tools to fight social isolation, and they can counteract the detrimental effects of social isolation on health.
To provide data supporting the hypothesis that encouraging participation might represent an innovative preventive and health
promoting strategy for healthy living and aging, we developed an ad hoc questionnaire to investigate the relationship between
cultural participation, well-being, and resilience in a sample of residents in the metropolitan area of Naples. The questionnaire
includes a question on adherence to diet or to a special nutritional regimen; in addition, the participants are asked to mention
their height and weight. We investigated the relationship between BMI, adherence to diet, and perceived well-being (PWB) and
resilience in a sample of 571 subjects over 60 years of age. Here, we present evidence that engagement into social and cultural
activities is associated with higher well-being and resilience, in particular in females over 60 years of age.

1. Introduction
Social isolation and exclusion are associated with poor health
status and premature death, while social cohesion, the quality
of social relationships and the existence of trust, mutual
obligations, and respect in communities, helps to protect
people and their health. Since social and family relationships
are embedded within the definition of a “good quality of

life” for all age groups, and particularly for older adults, it is
social isolation inversely correlates with well-being [1–5]. A
number of social isolation factors, inadequate transportation
system and restrictions in individuals’ life–space, have been
associated with poor nutrition in older adults. Good nutrition
is important for health and well-being at all stages of the
life course; however, its determinants change with age. Older
adults are particularly prone to slipping into a pattern of
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an inadequate diet because of decreased mobility associated
with physical disabilities and/or fewer financial resources
to spend on food [6, 7]. Moreover, past evidence support
that socially isolated older adults are at a greater risk of
dietary inadequacy because they lack social support, which
promotes good diet. In recent years, several studies focused
on the relationship between cultural access and physical and
psychological health. Their results suggest that participation
in social and cultural activities is beneficial for health, since it
helps people to remain active and socially connected, avoiding social isolation and loneliness [8, 9]. In elderly people,
participation in social and cultural activities correlates with
decreased medication consumption and hospitalization. The
association between cultural activities and health outcomes
has been analyzed in the medical field, in the context of
mental health, cognitive decline, onset of dementia, and
related disorders [10–16].
Moreover, data are growing in support of the relationship
between cultural and social engagement and well-being [17–
23]. Well-being is shaped by not only the absence of disease
and reduced physical functioning, but also by the presence of
positive physical, mental, and psychosocial state. In this view,
well-being is crucial to many aspects of our daily lives, since
it includes global judgments such as emotions and resilience,
quality of relationships, and overall life satisfaction [24–27].
In particular, cultural participation is the second predictor of
psychological well-being after (presence/absence of) major
diseases, and in this respect, it has a significantly stronger
impact than variables such as income, place of residence, age,
gender, or occupation. Finally, links have been documented
between well-being and multiple aspects of physical health
and mortality, cardiovascular disease, biological risk factors
for infectious diseases, dementia, and disability in later life
[28–31]. Considering the close relationship of high well-being
with key health outcomes, tracking and improving well-being
is becoming increasingly important for global organizations,
governments, companies, and communities worldwide [31,
32].
Therefore, recently a number of studies explored losses
in well-being caused by 2008 economic crisis. The findings
reveal the negative impact of GDP fall, unemployment rising,
and banking crashes on subjective and psychological wellbeing [33–38]. In addition, several reports provide evidence
of an increased prevalence of suicides because of the recent
great recession [39–41].
Finally, according to the United Nations Interregional
Crime and Justice Research Institute, the global economic
crisis has disproportionate effects on women [42].
The average Italian household has been severely affected
by the crisis, with impacts that are particularly visible when
looking at household income, jobs, life satisfaction, and civic
engagement. From 2007 to 2011, Italy recorded a cumulative
decline in real household disposable income of around
7%, one of the largest declines among the OECD countries. Market income inequality (before taxes and transfers)
increased by 2% between 2007 and 2010, well above the
OECD average of 1.2%. The largest impact of the crisis on
people’s well-being has come through lower employment
and deteriorating labour market conditions. Between 2007
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and 2012, the employment rate decreased by more than 1
percentage point in Italy, while the long-term unemployment
rate increased by almost 3 percentage points. The poor
employment situation had a major impact on life satisfaction.
From 2007 to 2013, the percentage of Italian people declaring
being very satisfied with their lives fell from 58% to 40%
[42]. Moreover, according to data from the Italian Institute of
Statistics (ISTAT), the crisis have worsened both the north–
south and the gender gap in in terms of life satisfaction. The
data indicate that in Italy the males are on average more
satisfied of their life than females (M 36% > F 34%) and in
addition that both males and females living in the north, that
is, Lombardy region, are more satisfied of their life than those
living in the south, that is, Campania region, (Lombardy:
males 42%, females 41%; Campania: males 21,9%, females
19,4%). The 2008 crisis has deeply affected the city of Naples,
the capital of the Campania region, and its metropolitan
area worsening both the north > south gap and the chronic
structural local problems. In that, the report of the Italian
Institute of Statistics (ISTAT) shows that in 2014 Naples ranks
101 over the 107 Italian province in terms of quality of life.
In addition, ISTAT reports that in 2014 the unemployment
rate in Italy was 12,4% and in Naples 24,26% and that in the
same year employment rate was slowly growing in Northern
(+0,4%) and Central (+1,8%) Italy, while further declining in
the South (−0,8%, −45.000 units) [43].
Long-lasting progressive and strong deindustrialization,
high level of unemployment, and a large influx of illegal
immigrants had explosive consequences on the breakdown
of the social fabric that from the specific suburbs spreads like
wildfire to the entire city of Naples. At present, local degradation and impoverishment, overlapping with welfare cut, consequent to nation-wide crisis, make day-by-day life difficult,
in particular for the more fragile part of the population such
as the elderly people living in the metropolitan area of Naples.
On the other hand, Naples and its surrounding areas display
an extraordinary richness of both tangible and intangible
cultural heritage. The value of Naples monuments building,
ancient ruins together with its location on the Mediterranean
sea, gained the city to be listed by Unesco as a World Heritage
Site in 1995 (http://whc.unesco.org/en/list/726/). Moreover,
a number of artists, actors, directors, writers, and gallerists,
some of them well-recognized world-wide, struggle every day
to keep the city long history of creativity alive that represents
the worldwide recognized Naples intangible heritage.
In this scenario, we considered the investigation of how
citizens of the Metropolitan area of Naples react to adversities
and how and if cultural tangible and intangible heritage
would influence their subjective well-being valuable. The
oldest-old are the fastest-growing sector in society, due to
life expectancy increases and improved treatments for lifethreatening diseases. Understanding the determinants of
psychological well-being and their relationship with health
outcomes at older ages is particularly important, since a high
proportion of the budget for health and social care is devoted
to the care of older people.
Due to the particularly high ageing index (A.I. = 120,3 in
2014) [43] and to the economic difficulties of the Metropolitan area of Naples, it is important to consider new affordable
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tools and strategies to promote a healthy ageing and to face
the “burden” of this demographic change.
On these bases, we decided to take a snapshot of the
metropolitan area of the city of Naples investigating the relationship between adherence to diet or nutritional regimen,
BMI, and subjective well-being and the impact of social
and cultural participation. In particular, we focused on the
population over 60 years of age and on gender difference. To
our knowledge, this is the first survey investigating subjective
well-being in the metropolitan area of the city of Naples.

2.1. Statistical Analysis. Descriptive statistics were computed
for all the indicators analyzed. Student’s 𝑡-test and ANOVA
with Bonferroni correction were performed to test continuous variables. Chi-square was used to test categorical
variables. Linear regression analysis was performed to test
the relationship between two variables. All statistical analysis
were performed using Stata software (Stata Corp., College
Station, TX, USA).

2. Methods

3.1. Analysis of the Sample Population. Within 2014, we have
collected 571 questionnaires of subjects over 60 years of age
and this sample population is the object of the present work.
Mean age of the 571 subjects over 60 years of age (from now
on >60) is 70,05 ± 6,94 years. The >60 sample consists of
285 males and 286 females with a mean age of 70,35 ± 6,923
and 69,78 ± 6,980 years, respectively. The Subjective WellBeing (SWB) was assessed by measuring both psychological
well-being and resilience. Self-reported psychological wellbeing referred to the past 4 weeks according to 6-item
PGWB-S analyzing the following domains: Anxiety, Vitality
(positive), Depressed Mood, Self-Control, Positivity, and
Vitality (negative) on a 0 to 5 scale [45]. In physics, the term
“resilience” indicates the power or the ability of a material to
return to the original form, position, and so forth, after being
bent, compressed, or stretched, and also elasticity. In the
health field, resilience applies to the ability to adapt to changes
and to readily recover from stressful situation like illness,
depression, adversity, or the like. Thus, resilience is a key
part of SWB. Resilience was assessed according to ConnorDavidson resilience scale, 2-item CD-RISC2, on a scale of
0 to 4 [45]. According to Chassany et al. and Grossi et al.,
PGWB scores have been grouped into the following divided
categories: 0–60 Severe Distress, 61–71.0 Moderate Distress,
72–92 No Distress, and 93–110 Positive Well-Being [46, 47].
PWB score for all 571 >60 subjects was 68,22 ± 19,71, falling in
the area of Moderate Distress. Males and females differently
contribute to the PWB score of the whole >60 group, where
the PWB score for >60 males is 71,61 ± 18,83 while that for >60
females is 64,92 ± 20,11 (𝑃 < 0,0001). Our results indicate that
the PWB score of >60 males falls borderline between the area
of No Distress and Moderate Distress, while that of the >60
female population falls within the area of Moderate Distress.
It is interesting to note that PWB score of both >60 males
and females, living in metropolitan area of the city of Naples,
is largely below that reported for males and females living in
Northern and Central Italy and in particularly in the city of
Milan [47, 48]. To get a better insight in the PWB score gender
difference, we analyzed the six PWB dimensions separately in
males and females. The results reported in Table 1 show that
females score is lower than that of males in all dimensions
but Vitality (positive). On the other hand, resilience score of
the whole >60 group was 5,867 ± 1,687, which resulted to be
similar in >60 males and females, 5,91 ± 1,57 and 5,84 ± 1,8
respectively. However, when we analyzed resilience item 1 and
item 2 separately, it came out that item (1) “able to adapt to
change” and item (2) “tend to bounce back after illness or
hardship” differently contribute to the cumulative resilience

Within the framework of the A3 Action Group of the
European Innovation Partnership on Active and Healthy
Ageing and of the “Getting Optimize Aging Life Quality”
(GOAL) project, Fondazione GENS Onlus developed an
ad hoc anonymous questionnaire to assess perceived wellbeing, resilience, and perceived health and their relation
with engagement into social and cultural experiences. The
questionnaire comprises the following sections:
(a) Sociodemographic information, age, sex, place of
birth, education, employment, and marital status.
(b) Psychological well-being: investigated by means of
Psychological General Well-Being-Short (PGWB-S)
questionnaire developed and validated in the Italian
version by Grossi and coworkers in 2006 [44]. Grossi
and coworkers reduced the number of items from the
original 22-item PGWBI to 6 items to achieve a higher
acceptability of the questionnaire in the population, to
shorter time of administration and to obtain a better
response rate together with lower rate of missing
data. The authors reported that PGWB-S 6 showed
that the PGWB-S maintained validity, reliability, and
good acceptability for the use in various settings in
Italy [44]. PGWB-S 6-item questionnaire analyzes
the following domains: Anxiety, Vitality (positive),
Depressed Mood, Self-Control, Positive Well-Being,
and Vitality (negative) on a 0 to 5 scale referring to
the four weeks before the date of the survey [44].
(c) Resilience according to Connor-Davidson resilience
scale CD-RISC2 2 items: item 1 (“able to adapt to
change”) and item 8 (“tend to bounce back after
illness or hardship”) on a scale from 0 to 4 [45].
(d) Extent of social network.
(e) Participation in cultural and social activities.
(f) Life-style habits, PC use, smoke, diet, physical activity,
transportation, number and type of diagnosed diseases, and self-reported perceived health status.
The anonymous questionnaire was submitted to volunteer
participants covering wealthy, middle class, and poor neighborhoods of the metropolitan area of Naples. Trained GENS
personnel explained the questionnaire and assisted volunteer
participants while filling the questionnaire.

3. Results
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PWB dimensions

Females

Males

𝑃 value

Anxiety
Vitality (positive)
Depressive mood
Self-control
Positive WB
Vitality (negative)

3,34 ± 1,311
3,16 ± 1,229
3,10 ± 1,237
2,71 ± 1,293
2,59 ± 1,139
3,03 ± 1,103

3,63 ± 1,19
3,18 ± 1,191
3,44 ± 1,161
3,14 ± 1,358
2,84 ± 1,238
3,21 ± 1,16

0,003
0,835
0,0004
<0,0001
0,008
0,0423

48.00

50
40
30
20
10
0
Underweight Normal weight Overweight
All
Females

42.00

Obesity

Males

Figure 2: Distribution of >60 all, females, and males by BMI
categories. Percentage per each group has been calculated over the
total number of >60 years of age in all, females, and males groups
separately.

36.00
BMI

60
% of subjects by BMI categories

Table 1: Comparison of the six dimensions of PWB, between
females and males. Results are reported as mean ± SD. 𝑃 value has
been calculated by Student’s 𝑡-test between each two groups.

30.00
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18.00
12.00

0

100
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Number of subjects over 60 years of age

500

Number of subjects over 60 years of age

Figure 1: BMI values of all subjects over 60 years of age examined
in the study.

score. In particular, both males and females >60 are less “able
to adapt to change” (resilience item 1 score, females 2,71 ± 1,08
and males 2,728 ± 1,03) but “tend to bounce back after illness
or hardship” more easily (resilience item 2 score, females
3,15 ± 0,9710 and males 3,20 ± 0,87). The difference between
item 1 and item 2 score resulted to be statistically significant
(𝑃 < 0,0001) both in >60 males and females. Finally, our
data indicate a correlation between resilience and PWB (𝑅
0,4708, 𝑅 square 0,2217, 𝑃 value < 0,0001). Same correlation
was observed when >60 females and males were analyzed
separately (F = 𝑅 0,418, 𝑅 square 0,1810, 𝑃 value < 0,0001; M
= 𝑅 0,545, 𝑅 square 0,2891, 𝑃 value (two-tailed) < 0,0001).
3.2. Body Mass Index. Within the section related to perceived
health status, participants indicated their weight and height.
Body mass index (BMI), computed by dividing weight in
kilograms by height in meters squared, was categorized
according to WHO guidelines, underweight: BMI less than
18.5 kg/m2 ; normal weight: BMI 18.5–24.9 kg/m2 (reference
category); overweight: BMI 25–29.9 kg/m2 ; obesity: BMI 30–
40+ kg/m2 [49]. All subjects were requested to indicate
weight and height. Mean BMI for all subjects resulted to be
25.58 ± 4.20 which falls in the range of overweight, according
to the NIH indication [49]. BMI distribution of the all >60
subjects is depicted in Figure 1, and it indicates that 60%

of the >60 subjects fall within the overweight and obesity
category, 40% are in the range of normal weight, and only 1%
are underweight.
Then we examined all females and males distribution
BMI classes and the results indicated that 51% of the >60
female subjects and 64% of the >60 male subjects fall in
the range of overweight and obesity (Figure 2) while 47% of
female and 35% of male subjects were in the range of normal
weight. Since the relation between obesity and psychological
and subjective well-being is becoming a hot issue, in both the
health and the economic field, we compared the BMI, wellbeing, and resilience in the obese group versus the normal
weight one. As it is shown in Table 2(a), in all the >60 subjects,
there was no significant difference in PWB and resilience
score according to BMI categories. On the other hand, when
we analyzed women and men separately, we found that
both PWB and resilience decrease in >60 obese females
with respect to normal weight group, while BMI increases
(Table 2(b)). Also, in >60 males, PWB and resilience score
are almost superimposable in both the normal weight and the
obesity group (Table 2(c)), while BMI increases. In addition,
the opposite trend of PWB and resilience score between
obese males and females amplifies the gender difference that
remained significant (𝑃 < 0, 05).
Moreover, correlation analysis between BMI and PWB
and resilience indicates no correlation in all the population
(BMI > PWB = 𝑅 0,049, 𝑅 square 0,002, 𝑃 value = 0,299; BMI
> resilience = 𝑅 0,056, 𝑅 square 0,003, 𝑃 value 0,231) and in
the male population (BMI > PWB 𝑅 0,085, 𝑅 square 0,007,
𝑃 value = 0,191; BMI > resilience = 𝑅 0,114, 𝑅 square, 0,013,
𝑃 value 0,081). On the contrary, in the female population
a significant correlation was found both between BMI and
PWB and between BMI and resilience (BMI > PWB = 𝑅 0,171,
𝑅 square 0,029, 𝑃 value 0,012; BMI > resilience = 𝑅 0,173, 𝑅
square 0,029, 𝑃 value 0,011).
Subjects indicate eventual diagnosed disease/s within
the following list of diseases: diabetes, respiratory diseases,
skin diseases, gastritis, anemia, depression, osteoporosis,
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Table 2: Panel a: comparison of PWB and resilience scores between normal weight and obese all > 60 subjects. Results are reported as mean
± SD. 𝑃 value has been calculated by Student’s 𝑡-test between each two groups. Panel b: comparison of PWB and resilience scores between
normal weight and obese > 60 Females results are reported as mean ± SD. 𝑃 value has been calculated by Student’s 𝑡-test between each two
groups. Panel c: comparison of PWB and resilience scores between normal weight and obese > 60 males. Results are reported as mean ± SD.
𝑃 value has been calculated by Student’s 𝑡-test between each two groups.
BMI categories
a

Normal weight
Obesity
BMI categories

b

Normal weight
Obesity
BMI categories

c

Normal weight
Obesity

BMI

𝑃 value

22,57 ± 1,77
32,79 ± 3,06

<0,0001

BMI

6,09 ± 1,52
5,85 ± 1,89

<0,0001

BMI

𝑃 value

NS

Females > 60
Resilience
𝑃 value

𝑃 value

22,33 ± 1,7
33,72 ± 3,4

23,22 ± 1,23
31,75 ± 1,76

All > 60
Resilience
𝑃 value

6,25 ± 1,45
5,36 ± 2,19

<0,05

Males > 60
Resilience
𝑃 value
5,98 ± 1,54
6,17 ± 1,55

<0,0001

NS

PWB

𝑃 value

70,11 ± 18,48
66,99 ± 23,44

NS

PWB

𝑃 value

69,63 ± 16,95
55,61 ± 22,18

0,0093

PWB

𝑃 value

72,15 ± 18,89
72,86 ± 21,78

NS

Table 3: The table depicts the number of >60 male and female subjects distributed according to self-reported diagnosed diseases.
BMI distribution
Normal weight
Overweight
Obesity

Diabetes
9
12
6

Females > 60
Hypertension Obesity
32
1
31
2
16
16

CVD
23
16
14

Depression
5
9
8

kidney diseases, migraine, anxiety, heart failure, arrhythmias,
ischemic heart diseases, cancer, allergy, arthrosis, myocardial infarction, hypertension, obesity, liver disease, back
pain, and colitis. The frequency of diabetes, hypertension,
obesity, cardiovascular diseases (CVD), comprising heart
failure, arrhythmias, ischemic heart disease, and myocardial
infarction and depression, categorized according to BMI
classes, is shown in Table 3. Hypertension resulted to be
the most reported diagnosed disease within normal weight,
overweight, and obesity classes in >60 females, while CVD
was the most frequently reported by the >60 male group.
3.3. BMI, Resilience, and PWB in >60 Females and Males
Participating and Nonparticipating in Cultural and Social
Activities. Among the 571 >60 subjects, 78,45% are engaged
into cultural and social activities, while 21,54% are not.
Within the P population 52% are women and 48% are
men, while in the NP population 57% are women and 43%
are men. Interestingly, when we compared BMI of subjects
participating (P) and nonparticipating (NP) to cultural and
social activities, we observed that BMI was higher in females
NP versus females P (<0,05) (Table 4(b)). On the other
hand, no difference in BMI is observed between >60 males P
and NP. More importantly, the >60 NP population displays
PWB and resilience score significantly lower the >60 P.
In particular, the >60 P male population frankly falls into
the area of positive well-being, while that of NP goes in
the area of moderate distress (Table 4). As for women, the
PWB of the NP population dramatically crashes in the area

Diabetes
17
21
10

Males > 60
Hypertension Obesity
28
1
38
2
19
16

CVD
45
56
20

Depression
7
7
3

of severe distress. These observations show an association
between participation in cultural and social activities and
subjective well-being, by means of PWB and resilience score.
In addition, in the case of the female group, and in particular
the NP females, we observed an inverse relation between
BMI and PWB and resilience, since BMI increases while
PWB and resilience decrease. The last observation suggests
an intriguing and apparently new association between BMI,
subjective well-being indicators, and participation in cultural
and social activities.
3.4. Adherence to a Diet or a Nutritional Regimen. We then
analyzed answers of >60 subjects to the question: Do you
follow a diet or a nutritional regimen? The results indicate that
35% of males > 60 and 43% of females > 60 follow a diet or
a nutritional regimen. Thereafter, we investigated the relation
between perceived well-being and resilience and adherence to
diet or nutritional regimen. Interestingly, women P adhering
to diet display significantly higher PWB (𝑃 = 0, 013) and
resilience (𝑃 = 0, 043) than the NP following diet (Table 5).
In addition, a significant difference was observed in PWB
and resilience between >60 female P and NP (𝑃 < 0, 0001)
nondieting. On the other hand, while PWB was higher in the
>60 males of the P group with respect to the NP following
a diet, resilience was similar in the two groups (Table 5).
In addition, differently from females, NP males who do not
follow a diet or nutritional regimen apparently are overall
“happier” then NP following a diet. We then analyzed obese
females and males dieting and nondieting. The results show
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Table 4: Panel a: comparison of BMI, PWB, and resilience between >60 P and NP. Results are reported as mean ± SD. 𝑃 value has been
calculated by Student’s 𝑡-test between each two groups. Panel b: comparison of BMI, PWB, and resilience between >60 P and NP Females.
Results are reported as mean ± SD. 𝑃 value has been calculated by Student’s 𝑡-test between each two groups. Panel c: comparison of BMI,
PWB, and resilience between >60 P and NP males. Results are reported as mean ± SD. 𝑃 value has been calculated by Student’s 𝑡-test between
each two groups.

a

b

c

>60 all
P
NP
>60 males
P
NP
>60 females
P
NP

BMI
25,8 ± 3,932
27,1 ± 4,21
BMI
26,18 ± 3,31
26,6 ± 3,30
BMI
25,25 ± 4,36
27,42 ± 5,25

𝑃 value
0,004
𝑃 value
NS
𝑃 value
0,008

𝑃 value

Resilience
6,07 ± 1,581
5,14 ± 1,83
Resilience
6,02 ± 1,53
5,41 ± 1,64
Resilience
6,11 ± 1,53
4,75 ± 2,02

<0,0001
𝑃 value
0,009
𝑃 value
<0,0001

PWB
70,53 ± 17,98
58,95 ± 23,2
PWB
73,05 ± 16,93
65,38 ± 18,67
PWB
68,16 ± 18,67
50,31 ± 20,48

𝑃 value
<0,0001
𝑃 value
0,015
𝑃 value
<0,0001

Table 5: Panel a: BMI, PWB, and resilience in >60 subjects following or nonfollowing a diet in relation to participation to cultural and social
activities. Results are reported as mean ± SD. 𝑃 value has been calculated by Student’s 𝑡-test between each two groups. Panel b: BMI, PWB,
and resilience in females >60 following or nonfollowing a diet in relation to participation in cultural and social activities. Results are reported
as mean ± SD. 𝑃 value has been calculated by Student’s 𝑡-test between each two groups. Panel c: BMI, PWB, and resilience in males >60
following or nonfollowing a diet in relation to participation in cultural and social activities. Results are reported as mean ± SD. 𝑃 value has
been calculated by Student’s 𝑡-test between each two groups.
All > 60

a

b

c

P
NP

PWB
70,79 ± 18,56
57,73 ± 22,47

Yes diet
P value
Resilience
6,10 ± 1,58
0,001
5,43 ± 1,66

P
NP

PWB
73,33 ± 18,59
57,59 ± 26,01

Yes diet
P value
Resilience
6,15 ± 1,57
0,028
5,59 ± 1,66

P
NP

PWB
68,35 ± 18,22
57,09 ± 20,14

Yes diet
P value
Resilience
6,05 ± 1,60
0,013
5,24 ± 1,70

that obese females dieting present both PWB and resilience
scores higher than the nondieting obese females (PWB 61,69
± 17,26 > 54,72 ± 16,69, 𝑃 < 0, 009; resilience 6 ± 1,57 > 5,429
± 1,4, 𝑃 < 0, 003). Conversely, obese males dieting show both
PWB and resilience scores lower than the nondieting obese
males (PWB 67,35 ± 16,43 > 81,53 ± 17,18, 𝑃 < 0, 05; resilience
5,842 ± 1,46 > 6,706 ± 1,44, 𝑃 < 0, 05).

4. Discussion
To our knowledge, this is the first assessment of PWB and
resilience conducted in the Metropolitan area of Naples. Our
data show that a sample of 571 subjects over 60 years of age
resident in the Metropolitan area of Naples display a PWB
score of 68,22 ± 19,71 on a scale of 0 > 110, largely below
PWB scores previously reported for the Italian population.
In particular, Grossi et al. [47–50] reported a PWB score
of 77.76 (17.73 SD) for the Italian population (1500 subjects)

P value

PWB
70,08 ± 17,92
0,02
59,78 ± 23,69
Males > 60

P value

PWB
72,68 ± 16,34
0,192
71,94 ± 19,83
Females > 60

P value
0,043

PWB
67,60 ± 19,05
43,73 ± 19,27

No diet
P value
Resilience
6,04 ± 1,58
0,002
5,05 ± 1,92
No diet
P value
Resilience
5,94 ± 1,54
NS
5,65 ± 1,53
No diet
P value
Resilience
6,13 ± 1,63
<0,001
4,22 ± 2,17

P value
<0,001

P value
NS

P value
<0,001

in 2011. The PWB score was geographically distributed as
follows: north (696 subjects) 79.34 (17.71 SD), centre (293
subjects) 78.04 (17.12 SD), south (511 subjects) 75.47 (17.91 SD).
Moreover, in 2013 the same authors reported that a sample of
1000 citizens of Milan displayed a PWB score of 82, 14 (15.63
SD) while that of the population over 60 years was 80,39.
The questionnaires analyzed here have been collected
within 2014 when, as reported above [43], the Metropolitan
area of Naples was still suffering for the economic crisis. Our
results are in agreement with those reporting a relationship
between unemployment and low level of PWB. Thus, we
cannot exclude that the low PGWB score of this sample
population of residents in the Metropolitan area of Naples
reflects the detrimental effects of the economic and social
crisis at local level. In particular, of note 50% of the 571
subjects over 60 years of age are retired, and retirement
benefits represent for most families in the area, in a time of
high unemployment, the only income to count on.
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When PWB score was measured in >60 males and
females separately, a gender difference was observed. It is
generally reported that women have a score higher than
men do in happiness, when happiness is measured as life
satisfaction. It is also reported that the advantage of women in
terms of happiness and life satisfaction is not uniform along
the life cycle: women are less happy than men before the age
of 18, happier than men until their fifties, and less happy again
thereafter [51]. Moreover, the “paradox of declining female
happiness” seems to indicate that the traditional gender gap
in happiness (in favour of women) is progressively shrinking
since the 1970s in spite of the type of technological progress,
civil liberties, and gender-conscious policies that characterize
modern Western societies [52].
On the other hand, it is well recognized that women
score lower than men do, on measures that capture shortterm positive and negative emotions and are more subject to
depression symptoms [51].
The gender difference observed in PWB score in the
sample of women >60 analyzed here is in line with results
already reported by Grossi et al., using the same PGWB
questionnaires we have used. Grossi and coworkers reported
gender difference PWB scores in 2011 for the Italian population (PWB score females 74.82 and males 81) and in 2013 for
citizens of Milan (PWB score females 78.32 and males 83) [47,
48]. We have reported that in a sample population of people
nonparticipating in social and cultural activities, women
PWB and resilience scores are lower than that of nonparticipating men [50] Moreover, in 2003, Ruini et al. reported a
gender difference in favour of men by assessing well-being
by means of different questionnaire [53]. Psychological wellbeing gender gap in favour of men was also reported by
Pinquart and Sörensen in elderly [54] and by Hori and Kamo
in their comparison of 33 countries [55] The latter authors
as well as Ruini et al. suggest that different socialization and
expectations by gender and different role of men and women
in society explain gender gap in psychological well-being.
Biological factors such as hormones, neurotransmitter,
and cytokines have been associated to well-being, differently
in men and women [56–61]. Taking into account that, in the
present work, we examined a female population with mean
age 69,78 ± 6,980 living in the Metropolitan area of city of
Naples, located in the South of Italy, we cannot exclude that
the PWB gender gap mainly reflects women’s “traditional”
social role in this area.
According to Havighurst “activity theory,” higher levels
of participation in social and leisure activities, and role
replacement when roles must be relinquished, promote wellbeing in older adults [62]. Thus, to achieve a healthy aging it is
crucial to have equal opportunities for health, follow healthy
diets, maintain social relations, participate in meaningful
activities, and enjoy financial security. Participation in social
and leisure activities means being willing to reach people,
to stay connected, to keep learning, and to be curios, in
one word to stay alive [17–23]. Social participation is closely
linked to self-esteem, life satisfaction, and mental health
status, which makes it a very important factor for quality
of life. Engagement with community activities, friendships,
and meaningful volunteer work are perceived as strategies for
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maintaining social participation, especially for people with a
chronic disease [9]. Thus, encouraging participation in social
and cultural activities could be a key tool to fight social
isolation and its health detrimental outcomes.
Our results are in line with data in the literature showing
positive association between engaging in leisure and wellbeing [17–23, 47–63]. In addition, some intervention studies
seem to strengthen this observation. In particular, through
interventions focused on the development of positive emotions, it is possible to improve well-being and reduce disability in the general population, and in most, if not all, mental
disorders. These data indicate that well-being can be modified
and that leisure and social activities may be affordable tools
to improve well-being [64–72]. Moreover, data coming from
research on “happiness genes,” suggesting a genetic root
of happiness/well-being, do not rule out gene-environment
interaction on the expression “happiness genes.” Availability
and access to cultural and social activities are a key element
of healthy environment and especially of urban environment
[73–75].
Social isolation has been associated with malnutrition in
older adults. Since eating is a social event, social isolation can
have a negative effect on nutrition, and thus we speculated
that social and cultural participation might influence adherence to diet [76–78]. Adequate nutrition is a key factor to
healthy aging and to preventing disease onset; nevertheless
eating appropriately and, even more, following a diet or a
nutritional regimen are never an easy task. Motivations are
important factors to eat healthy or to stay on a diet, and
they change with age. In >60 subjects, dieting, by-and-large
required by health problem, is perceived as a punishment.
Social and cultural participation, fighting social isolation,
may help >60 to follow healthier life styles, among which
is healthy eating, or to accept more “easily” to face stressful
situation, like being forced to diet. The results presented here
suggest that >60 subjects, in particular females, participating
in cultural and social activities, apparently “accept” diet or
nutritional regimen better then NP subjects as it is shown
by an overall higher score in both PWB and resilience. The
higher PWB score observed in P females >60 following a
diet deserves, in our view, a special consideration. Pampel in
2012 reported a more consistent association between cultural
activities and low body weight in the Western country than
elsewhere and that the relationship emerges more consistently for women than men [79].
Subjective well-being significantly correlates with high
self-esteem, and self-esteem shares significant variance in
both mental well-being and happiness. Self-esteem has been
found to be the most dominant and powerful predictor of happiness. Quoting Mann, “Indeed, while low selfesteem leads to maladjustment, positive self-esteem, internal
standards and aspirations actively seem to contribute to
‘well-being’” [80]. Body image bears relationship to selfesteem and psychosocial adjustment (e.g., eating disturbances, depression, social anxiety, and sexual functioning)
[81]. The association between body image and women’s
mental and physical health has been investigated with mainly
focusing on young women’s appearance concerns. However,
in the “aging society” body concerns are becoming an issue
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also for older women, because of age-related changes in
both appearance and functioning. In particular, aesthetic
appearance is becoming relevant to older women and may
lead some women to feel that their bodies are inadequate or
lacking. Because of the association between beauty and youth,
women lose their social value simply by growing old [82, 83].
The ideal of a thinner body image persists in older adult
females, as also suggested by the observation that higher BMI
predicts lower psychological well-being only among women.
Moreover, body-image concerns are significant to self-esteem
in older adulthood [84–86].
Conversely, improvements in body image are related to
improvements in self-esteem and psychological well-being
[87, 88]. On this basis, we cannot rule out that an “esthetic
element” may play a role in the higher score in PWB
and resilience reported by this sample of over 60 women
participating in cultural and social activities and dieting,
independently and far beyond health consciousness.

5. Conclusion
The aim of the study presented here was to assess subjective
well-being in a sample of residents of the Metropolitan area
of Naples, when the city is going through a very difficult time
of its long history. To our knowledge, this is the first survey
on this topic, and our data represent a suggestive baseline.
The present study has been designed to explore the
possible association between cultural and social participation
and well-being, which our results apparently support. Much
larger and more in-depth studies than ours failed to find
a causal link between cultural and social participation and
well-being and health [29–89]. However, the association
is well-documented and apparently is so appealing that
several governments include engagement in cultural and
social activities among their strategies to improve wellbeing and health [90–92]. Since welfare costs are one of
the major sources of public finance deficits in the EU,
investing in “cultural welfare,” an affordable health preventive and promoting strategy for healthy living and aging,
could result in a substantial saving of public resources
[93].
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The aim of this paper was to determine if weekly physical activity levels were greater in an independent-living older adult population
that was regularly participating in structured fitness activities. Also, lifetime exercise history and sex differences were investigated
in an effort to understand how they relate to current weekly step activity. Total weekly step counts, measured with a pedometer,
were assessed in two older adult groups; the first consisted of members of a local senior center who regularly used the fitness facility
(74.5 ± 6.0 yrs; mean ± SD) while the second group consisted of members who did not use the fitness facility (74.8 ± 6.0 yrs).
Participants also completed the Lifetime Physical Activity Questionnaire (LPAQ). No significant difference was found in the total
number of weekly steps between groups (𝑝 = 0.88) or sexes (𝑝 = 0.27). The LPAQ suggested a significant decline in activity with
aging (𝑝 = 0.01) but no difference between groups (𝑝 = 0.54) or sexes (𝑝 = 0.80). A relationship was observed between current step
activity and MET expenditure over the past year (𝑝 = 0.008, 𝑟2 = 0.153) and from ages 35 to 50 years (𝑝 = 0.037, 𝑟2 = 0.097). The
lack of difference in weekly physical activity level between our groups suggests that independent-living older adults will seek out
and perform their desired activity, in either a scheduled exercise program or other leisure-time activities. Also, the best predictor
of current physical activity level in independent-living older adults was the activity performed over the past year.

1. Introduction
Maintaining aerobic capacity and increasing muscular
strength are known to lead to improvements in overall function in the aging population. An increase or maintenance of
regular physical activity levels with aging would likely aid in
the improvement in the functional capacity of the older adult.
After 16 weeks of an exercise program focusing on improving
aerobic capacity, muscular strength, and muscular endurance,
Fahlman et al. [1] reported improvements in older adults on
measures of aerobic fitness and functional ability. Nakamura
et al. [2] demonstrated similar results in which participation
in physical activity (walking, recreational activities, and resistance training) at least three times a week over a twelve-week
period led to improvements in body composition. Importantly, participation in a regular structured exercise program

has been found to improve health and well-being [1–3] and
lead to an increase in the amount of physical activity performed outside of the exercise class on nonstructured exercise
days [4]. Therefore, participation in regular structured
exercise programming would likely benefit the aging population.
In addition, past research has shown that those who
participate in exercise during youth and adolescent years have
increased exercise levels in adulthood and lower body mass
index levels [5, 6]. Those who report moderate to vigorous
physical activity in midlife have been observed to possess
better mobility later in life [6]. However, research is limited in
this area; therefore identifying possible relationships between
past exercise and current fitness levels remains an important
goal for gerontological studies. In the current study a sample
of both males and females were studied, ranging in age

2
from 65 to 95 years. The use of a Lifetime Physical Activity
Questionnaire [7] allowed for a look at physical activity across
the lifespan to provide evidence as to whether past exercise
can be used as a predictor of future levels of physical activity
in later adulthood.
The purpose of this study was to assess total weekly
steps taken in two older adult groups who frequent a local
senior center using a pedometer. The first group consisted
of members of a senior center who used the fitness facility
at least two times a week (FIT). The second group consisted
of members who have never used a fitness facility (NFIT).
We hypothesized that those who participate in using the
exercise facility at a senior center would have a greater total
number of steps than those who did not use the fitness facility.
Also, we hypothesized that those who regularly participated
in exercise earlier in life would perform a greater number
of total steps compared to those less active earlier in life.
Finally, based on the past literature [6, 8–11] we hypothesized
that males would exhibit a greater number of weekly steps
compared to the female participants.

2. Methods
2.1. Participants. Eighteen males and 27 females ranging in
age from 65 to 95 years were recruited from the CharlotteMecklenburg Senior Center in Charlotte, North Carolina.
This study consisted of mostly European American participants (𝑛 = 42), two African Americans (𝑛 = 2), and one
Asian (𝑛 = 1). Volunteers were recruited from advertising for
interested individuals who regularly frequented the facility.
This study was approved by the Institutional Review Board of
the University of North Carolina at Charlotte.
2.2. Study Design. Participants were placed into one of two
groups. The first group consisted of 13 males and 16 females
who were members of the senior center and regularly used
the fitness facility at least two times a week (FIT). The second
group was composed of 5 males and 11 females who were
members of the senior center but never used a fitness center,
either in the senior center or elsewhere (NFIT).
The potential benefits and risks of participating in this
study were fully explained to each participant. Participants
were required to complete a medical history form and provide
written informed consent before receiving a pedometer to
measure daily steps for one full week. Subjects were also
instructed about completing the Lifetime Physical Activity
Questionnaire (LPAQ) [7] throughout the one-week period
during which daily steps were measured. Height (cm) and
body mass (kg) were recorded at the start of the study period,
with body mass also recorded on the last day of the study
period to monitor any changes. Subject’s body mass (kg) was
measured on a standard scale (J.A. King and Company, Inc.,
Greensboro, NC). From the height and initial mass measurements, body mass index (BMI) was calculated in kg/m2 .
2.3. Measurement of Physical Activity Levels
2.3.1. Pedometers. All volunteers were provided with a
Digi-Walker SW-200 pedometer (New Lifestyles, Inc., Lees
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Summit, Missouri) at the beginning of the study period.
Subjects were instructed on the proper way to wear the
pedometer (on the waistband or belt close to the hip joint)
and were reminded to wear the device at all times except
when bathing, showering, swimming, or sleeping at night.
Participants were asked to put on the pedometer first thing
in the morning and remove the pedometer from the belt or
waistline, complete the provided daily step log, and zero the
pedometer before going to bed for seven consecutive days.
Daily step totals were added together and the calculated sum
equaled the weekly total for each participant. All subjects
were asked to maintain their typical daily routine and leisure
activities for the duration of the study.
2.3.2. Lifetime Physical Activity Questionnaire (LPAQ). Each
subject was given a LPAQ [7] on the first day of the study.
They were instructed on how to complete the questionnaire
and were asked to fill it out and return it at the end of the study
period with the pedometer. When the participant returned
the LPAQ [7], the completed questionnaire was reviewed
with the principal investigator. Intensity was determined by
asking each participant how intensely they were working
while performing a certain activity. Intensity was measured
in multiples of metabolic equivalents (MET, 3.5 mL/kg/min)
with intensity levels being assigned using the Compendium of
Physical Activities [12].
The data from the LPAQ [7] were scored by calculating the
minutes per year a person was performing a certain activity
multiplied by the MET levels assigned to that activity. Total
MET expenditure was determined for each age period (15–
21 years, 22–34 years, 35–50 years, 51–65 years, and the past
year) and for total lifetime.
2.4. Statistical Analyses. All descriptive data were analyzed
using a one-way analysis of variance between groups. A
two-way analysis of variance by group and sex was used
to determine any differences in the total number of weekly
steps taken between groups (FIT versus NFIT) and between
males and females. Group changes in body mass during the
study period were compared using a two-way analysis of
variance with repeated measures. Any relationships between
the LPAQ [7] MET levels for each age period and current
weekly step count were determined by performing linear
squares regression analyses for all participants and for each
group. Also, linear regression analyses were performed for
all participants and for each group between pre body mass
and BMI versus total weekly steps. The LPAQ [7] MET levels
for each age period were compared by two-way analysis of
variance with repeated measures between groups (group ×
age) and sexes (sex × age). All statistical conclusions were
based on an alpha level of 0.05 and performed using JMP
Statistical Analysis software (SAS Institute, Cary, NC).

3. Results
3.1. Subject Characteristics. A total of 29 people in the FIT
group (female 𝑛 = 16, male 𝑛 = 13) and a total of 16 people
in the NFIT group (female 𝑛 = 11, male 𝑛 = 5) participated
in the study. There was no difference in age between the two
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Table 1: Mean (±SD) descriptive characteristics of fitness and
nonfitness participants.

Age (yr)
All
Female
Male
Height (cm)
All
Female
Male
Pre mass (kg)
All
Female
Male
Post mass (kg)
All
Female
Male
BMI (kg/m2 )∗
All
Female
Male
∗

Fitness

Nonfitness

74.5 ± 6.0
73.8 ± 6.2
75.4 ± 5.9

74.8 ± 6.0
73.6 ± 5.4
77.4 ± 7.3

168.7 ± 9.7
161.5 ± 5.6
177.5 ± 4.6

165.4 ± 8.1
161.5 ± 5.6
173.2 ± 7.1

73.3 ± 14.3
63.6 ± 7.1
85.1 ± 11.6

75.5 ± 9.4
74.5 ± 10.3
77.7 ± 7.7

73.5 ± 14.4
63.7 ± 7.1
85.5 ± 11.6

75.4 ± 9.4
74.2 ± 10.2
77.9 ± 7.6

25.6 ± 3.3
24.3 ± 2.3
27.0 ± 3.8

27.7 ± 3.9
28.5 ± 3.8
26.1 ± 3.9

Denoting significant difference between groups (𝑝 = 0.05).

Average weekly steps (steps/week)

70000
60000
50000
40000
30000
20000
10000
0
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Figure 1: Mean (±SD) of average weekly steps for the participants
in the fitness and nonfitness group.

groups (𝑝 = 0.88). A summary of the descriptive data can
be found in Table 1. Also, there was no difference in height
between groups (𝑝 = 0.22). There was no difference between
groups for pre body mass (𝑝 = 0.58), post body mass (𝑝 =
0.60), or across time (𝑝 = 0.55). However, BMI was found to
be different between groups (𝑝 = 0.05), with FIT exhibiting a
greater BMI than the NFIT group.
3.2. Total Number of Weekly Steps. Analysis of total number
of weekly steps between FIT and NFIT exhibited no significant difference (𝑝 = 0.88; Figure 1). No difference in total
number of weekly steps was observed between males and

Table 2: Correlation table (𝑟2 values) of total weekly steps and LPAQ
MET levels for all subjects and each group.
Past year 51–65 yrs 35–50 yrs 22–34 yrs 15–21 yrs
All
0.153∗
0.040
0.097∗
0.034
0.010
∗
0.030
0.098
0.017
0.037
Fitness
0.150
0.057
0.095
0.132
0.030
Nonfitness 0.254∗
∗

Denoting significant relationship with total weekly steps (𝑝 < 0.05).

females (𝑝 = 0.27). Also, no interaction was observed for total
weekly steps for sex and group (𝑝 = 0.53).
3.3. Lifetime Physical Activity Questionnaire MET Levels.
A two-way analysis of variance for group and age with
Lifetime Physical Activity Questionnaire (LPAQ) [7] MET
levels found no difference between groups (𝑝 = 0.54) but a
significant decrease in activity level with age (𝑝 = 0.01). There
was no significant interaction effect (𝑝 = 0.37).
A two-way analysis of variance for sex and age with the
LPAQ [7] found no difference between sexes (𝑝 = 0.80), a
significant decrease with age (𝑝 = 0.01), and a significant
interaction (𝑝 = 0.003). The sex by age interaction effect
suggests that male activity decline begins after 22–34 years
while female activity declines after 35–50 years.
3.4. Comparing Total Weekly Steps and LPAQ MET Levels.
Linear least squares regression was performed between total
weekly steps and the different age periods with the LPAQ
METs per year [7]. Total weekly steps were significantly
related for all subjects to the past year MET levels (𝑝 = 0.008;
𝑟2 = 0.153) and 35–50 yr age period (𝑝 = 0.037; 𝑟2 = 0.097).
There were no other relationships between total weekly steps
and the remaining age periods. All 𝑟2 values are displayed in
Table 2.
For FIT participants, total weekly steps were significantly
related with past year MET expenditure (𝑝 = 0.038;
𝑟2 = 0.150). For NFIT participants, total weekly steps were
significantly related to past year MET expenditures (𝑝 =
0.047; 𝑟2 = 0.254). There were no other relationships between
total weekly steps and the remaining age periods within each
group. All 𝑟2 values are displayed in Table 2.
3.5. Comparing Pre Body Mass and BMI with Total Weekly
Steps. Linear least squares regression values between pre
body mass and total weekly steps for all participants were
not significantly related (𝑝 = 0.78; 𝑟2 = 0.002). For the
FIT group, pre body mass and total weekly steps were not
significantly correlated (𝑝 = 0.93; 𝑟2 = 0.0003). With all
NFIT participants pre body mass was not related with total
weekly steps (𝑝 = 0.39; 𝑟2 = 0.053).
There was no significant relationship between BMI and
total weekly steps for all participants (𝑝 = 0.63; 𝑟2 = 0.006).
For FIT, BMI was not related with total weekly steps (𝑝 =
0.95; 𝑟2 = 0.0002). Additionally, BMI was not related to total
weekly steps for the NFIT group (𝑝 = 0.38; 𝑟2 = 0.055).
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4. Discussion
We found no difference in total number of weekly steps
between older adults who regularly participate in the exercise
facility at a senior center and those who do not use an exercise
facility. Depending on the age period, the current study
found a relationship between current steps per week and past
activity levels over the past year and from the age period of
35–50 years. Additionally, both groups (i.e., FIT and NFIT)
were analyzed by sex to determine any sex-related differences
in regular physical activity level. No sex-related differences in
physical activity level were observed in this study.
Our first hypothesis was not supported by the findings,
which indicate no significant difference in the total number
of weekly steps taken between those who regularly use and
those who do not use an exercise facility (Figure 1). To our
knowledge this is the first study to compare weekly step
counts in two groups of older adults who do and do not
participate in structured exercise. The findings of the current
study may be a result of the observations of Whaley and
Ebbeck [13] who interviewed older adults at a senior center
to find perceived constraints to participating in structured
exercise. Nine females and eight males were interviewed to
better understand perceived barriers to exercise class participation. The authors reported that older adults might choose
to not participate in structured exercise because they are
frequently active elsewhere. The researchers found that some
older adults would rather walk around the neighborhood,
swim, or ride bikes [13]. They also discovered that older
adults claimed that they were too busy to exercise or exercise
conflicted with other appointments. Some found structured
exercise to be inconvenient [13].
Several studies have outlined how important it is for older
adults to participate in structured exercise in order to meet
exercise guidelines. Rejeski et al. [14] examined the influence
of a physical activity intervention program on satisfaction
with self-efficacy along with physical function for older adults
who ranged in age from 70 to 89 years. The researchers found
that older adults who participated in physical activity (aerobic, strength, balance, and flexibility) had better profiles
for satisfaction with physical function and self-efficacy for
the 400-meter walk compared to those in a successful aging
program. In addition, Tudor-Locke et al. [4] found that older
adults who participated in structured exercise experienced
an increase in physical activity on the exercise program days
relative to other days of the week. The researchers found that
walking for exercise was the most prevalent form of exercise
outside of a structured exercise class [4].
A previous study assessing physical activity levels of older
adults using a pedometer recruited 415 participants [15].
Strath et al. [15] wanted to examine walking volume in older
adults by examining personal characteristics associated with
walking behavior. These authors showed that race and ethnicity significantly influenced one’s average steps per day. They
noted that African American older adults took approximately
750 fewer steps per day than European American of the same
age [15]. The demographics of our FIT and NFIT groups
did not differ significantly in this study and consisted of
42 European Americans, two African Americans, and one
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Asian participant(s). The current study did not recruit a wide
range of ethnic diversity, which could be why there was no
statistically significant difference between races.
The current study also found that body mass and BMI did
not relate to weekly step count in an older adult population.
Body mass and total weekly step counts were not significantly
related for all study participants (𝑝 = 0.78). Scott et al.
[16] investigated the effects of pedometer use as a means of
encouraging and assessing ambulatory activity in a group of
older adults. This study was part of a larger cohort study (Tasmanian Older Adult Cohort Study) to look at the progression
of osteoarthritis and osteoporosis in older adults aged 50 to
79 years. These authors [16] observed a negative relationship
between body fatness and daily step activity (𝑝 < 0.001, 𝑟 =
−0.54). Although we observed no relationship of step activity
and BMI for any of the groups, past studies [16, 17] suggesting
body fatness or BMI influencing step activity recruited
significantly larger and more heterogeneous sample sizes
compared to the current study. These studies incorporated
younger adults and individuals with a larger variance in
body composition compared to the current study population.
Therefore, lack of a relationship in weekly step counts and
BMI could be attributed to the lack of a large number of
overweight or obese subjects in our groups. Strath et al. [15]
reported that older adults considered overweight took about
2,000 steps less than those in the normal weight category
while those in the obese category took about 2,500 fewer steps
than those in the normal weight category. With only 11.1% of
the males and 6.6% of the females in the current study being
classified as obese with respect to their BMI, we expect that
the high number of normal BMI subjects could be influencing
our lack of relationship between BMI and total weekly steps.
The second hypothesis of a relationship between past
activity levels and current steps per week was only supported
by past year MET expenditure and MET expenditure from
ages 35 to 50 years. Other studies have found that past sport
participation in childhood can lead to lower BMI values in
adult women [5]. Also, results from Patel et al. [6] who studied
physical activity levels during three age periods in life (20–40
years, 40–60 years, and the past year) indicated that physical
activity performed during two of the age periods (ages 20–
40 and 40–60 years) was associated with better mobility and
slower onset of chronic disease states in older adulthood
determined by functional assessments.
The current study observed a significant decrease in activity level with an increase in age. This is in line with past studies
[6, 8, 18, 19]. Norman et al. [19] conducted a study that examined recalled physical activity at 15, 30, and 50 years of age in
a large sample of older Swedish men. It was concluded that a
decrease in physical activity over time was due to a reduction
in leisure-time activities [19]. Patel et al. [6] reported that
physical activity levels in older adults over the past year were
significantly lower than levels reported for midlife. The Centers for Disease Control and Prevention (CDC) has reported
the prevalence of leisure-time physical activity declined for
the US population from the years 1994 to 2004 [18]. The
largest decline was in the older adult population (men aged
50–59 years and women aged 60–69 years) [18]. In addition,
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Armstrong et al. [8] showed that men and women generally
had declining levels of activity across the lifespan.
Friedman et al. [20] argue that activity levels are somewhat stable from childhood into middle and late adulthood.
Friedman et al. [20] continued the Terman Life-Cycle Study,
which was started in 1922 by Lewis Terman. The original
Life-Cycle Study was composed of 1528 mostly middle class
European American boys and girls. Subjects’ activity levels
were followed throughout their lives with assessments every
5 to 10 years. Data were reviewed for subjects born between
the years 1904–1915. The researchers concluded that, after
studying significant associations across almost six decades,
active children grow into active, energetic adults. Friedman
et al. [20] also argued that it is not important to know
whether individuals are more active than others, but it is
more beneficial to understand past activity levels from the
last decade in order to understand current activity levels. Our
findings are in agreement with this statement by Friedman
et al. [20] with the relationship of current activity levels
matching past year’s MET expenditures.
Lastly, the current study observed no sex differences in
total weekly steps between males and females whether they
were in the FIT or NFIT group. This finding does not agree
with most research. Past research generally indicates that men
are more active than women [6, 8–11]. Lee [10] found that
women were significantly less active than men in duration of
exercise. The study also noted that 26% of older adult males
and 12% of older adult females engaged in the recommended
amount of physical activity (30 minutes a day, 5 days a
week) [10]. In addition, Yasunaga et al. [11] measured physical
activity levels in older adults and concluded that older
adult men accumulated more step counts than their female
counterparts. Armstrong et al. [8] found that walking was
greater in older adult males compared to older adult females.
However, recent reviews of physical activity by Friedman et
al. [20] and Strath et al. [15] reported little difference between
sexes in older adult populations. Friedman et al. [20] found
patterns of physical activity across the lifespan to be about
the same for males and females. Strath et al. [15] found no
significant differences between males and females in any race
or ethnic category when investigating steps per day in an
older adult population.
4.1. Study Limitations. Limitations of this study include
the sample population. This research was conducted at a
senior center where the majority of individuals were very
independent and mostly of high socioeconomic status. Also,
the population was all healthy individuals who did not exhibit
a wide range of BMI values, with only 11.1% of males and
6.6% of females being categorized as obese. The CDC national
averages for BMI in the older adult population show that
32.2% of men and 30.5% of women over the age of 65 years
are obese [19]. Additionally, there were few males in the
NFIT group. The pedometer was used for the daily assessment
of physical activity in our older adult population. Recently
Colbert et al. [21] compared the validity values of physical
activity measures in older adults using three different activity
models. The authors discovered that more expensive devices
did not rank physical activity any better than the pedometer,
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and the pedometer was the most cost-effective method for
ranking physical activity level in older adults [21].
Another limitation of this study was the Lifetime Physical
Activity Questionnaire (LPAQ) [7]. This questionnaire was
used to assess physical and leisure-time activities throughout
the lifespan. The decades in which the questionnaire asked
about were past activity amounts categorized into different
age periods (15–21 years, 22–34 years, 35–50 years, 51–65
years, and the past year). Certain activities and ages may
have been missed with this survey tool. For example, an
individual who filled out this survey who was 72 years of age
was not asked about the age period of 66–71 years. This creates
age gaps that could miss pertinent information in regard to
lifetime physical activity. Also, with any questionnaire recall
can be a problem. Asking an older adult to recall activities
they did decades earlier can certainly be a difficult task,
especially with regard to intensity levels.

5. Conclusions
In conclusion, no difference was observed in the total number
of weekly steps taken by older adults who regularly participate
at an exercise facility and those who do not use an exercise
facility. This finding suggests that independent-living older
adults will seek out and perform weekly physical activity,
whether in a scheduled exercise program or with other
leisure-time activities. To our knowledge the current study is
the first to compare weekly step counts in two groups of older
adults who do and do not participate in structured exercise.
In addition, using questionnaire recall with the LPAQ [7]
we observed that physical activity declined with age (3, 5,
15, and 17) [6, 8, 19]. Using the LPAQ [7] we only observed
a relationship between current steps per week and MET
expenditure over the past year and from ages 35 to 50 years.
Also, the current study observed no sex differences in weekly
step count between males and females, for all participants or
in the FIT or NFIT group.
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The purpose of this study was to determine if electronic messaging would increase min of aerobic physical activity (PA) among older
adults. Participants were active older adults (𝑛 = 28; M age = 60 years, SD = 5.99, and range = 51–74 years). Using an incomplete
within-subjects crossover design, participants were randomly assigned to begin the 4-week study receiving the treatment condition
(a morning and evening text message) or the control condition (an evening text message). Participants self-reported min of
completed aerobic PA by cell phone text. The 1-way within-subjects ANOVA showed significant group differences (𝑝 < 0.05).
Specifically, when participants were in the treatment condition, they reported significantly greater average weekly min of aerobic
PA (M = 96.88 min, SD = 62.9) compared to when they completed the control condition (M = 71.68 min, SD = 40.98). Electronic
messaging delivered via cell phones was effective at increasing min of aerobic PA among older adults.

1. Introduction
Regular physical activity (PA) has many physical and mental
health benefits for older adults including lowering the risk
of early death, improving bone health, increasing cardiorespiratory and muscular fitness, decreasing levels of body fat,
and reducing anxiety and depression [1]. To achieve these
benefits, the 2008 Physical Activity Guidelines for Americans
(PAG) recommend that adults should complete 150 min a
week of moderate intensity aerobic PA or 75 min a week of
vigorous intensity aerobic PA (or a combination of both), as
well as two days a week of muscle strengthening activities
[2]. PA participation progressively declines as people age, and
currently only 17.1% and 15.9% of adults 55–64 years and 65
years and older, respectively, meet these guidelines; therefore,
interventions to increase PA participation among older adults
are warranted [3].
Meta-analytic evidence demonstrated that interventions
are effective for increasing PA participation [4, 5], and specific
characteristics of the intervention produced larger effects on
behavior. For instance, in a review of 141 studies, Dishman
and Buckworth [5] found significantly larger effect sizes for
interventions that used behavior modification strategies such

as reinforcement, stimulus control, or behavioral contracts
(𝑟 = 0.92 weighted; 𝑟 = 0.56 not weighted) and for those that
were delivered using a mediated approach via indirect implementation through mailings or telecommunications (𝑟 =
0.91 weighted; 𝑟 = 0.41 not weighted). Behavior modification techniques are based on the premise that the antecedents
and consequences (including expected consequences) of the
activity influence behavior [6]. Stimulus control involves
manipulating environmental conditions, such as using
prompts or reminders to decrease the problem behavior
(physical inactivity) and increase the targeted behavior (PA
participation [6]) and this strategy has frequently been incorporated into health behavior interventions.
In a systematic review of 19 weight loss, PA, and diet interventions that used periodic prompts, Fry and Neff [7] found
that 11 studies reported positive intervention effects. The type
of prompt (i.e., messages, reminders, and feedback), delivery
periodicity (i.e., delivered daily, weekly, or monthly), and
method of administration (i.e., sent using e-mail, telephone,
and mail) were examined to determine which prompt characteristics had the greatest impact on behavior change. Of the
11 studies with positive results, 5 studies showed significant
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increases in PA when messages were delivered weekly by telephone and e-mail. Overall, these findings demonstrated that
prompts delivered periodically are effective for promoting
behavior change, and specifically can increase PA participation. Furthermore, Fry and Neff [7] acknowledge that the use
of mobile technology as an alternative method for prompt
delivery may be another cost-effective way to promote behavior change that warrants future research.
The use of cell phones, and specifically text messaging,
to prompt PA participation is advantageous for promoting
healthy behaviors because (a) there is a high penetration of
mobile telephones across income and ethnic groups; (b)
mobile phones are popular, portable, and convenient; and
(c) information can be delivered quickly [8]. Gerber et al.
[8] found that participants reported positive feedback and
attitudes toward text messaging as a way to cultivate healthy
behaviors. In a review of 14 health behavior change interventions that were delivered via mobile telephone short-message
service (SMS) text messages, Fjeldsoe et al. [9] observed
significant positive behavioral changes in 8 studies, and an
additional 5 studies demonstrated positive behavior trends
using SMS as a reminder to increase adherence to treatment
programs.
Fanning et al. [10] conducted a recent meta-analysis of 11
studies that used mobile devices to increase PA. Specifically,
interventions were delivered via SMS (eight studies), mobile
software (four studies), and a personal digital assistant (PDA;
two studies). The results of the meta-analysis showed that
interventions delivered via mobile devices produced significant moderate effects on PA behavior (𝑔 = 0.54, 95% CI = 0.17
to 0.91, and 𝑝 = 0.01). Moreover, a significant moderate effect
was found for those interventions delivered with a mobile
phone (𝑔 = 0.52, 95% CI = 0.11 to 0.94, and 𝑝 = 0.01). However, of the 11 studies reviewed, only 2 reported samples with
an average age of at least 60 years [11, 12].
King et al. [11] compared an intervention group that
received a programmed alert on their PDA twice a day to
a control group that received standard health educational
written materials about PA. They found significantly larger
increases in PA among older-aged adults when the intervention was delivered via a handheld computer (i.e., PDA).
Nguyen et al. [12] compared a mobile self-monitored group
to a mobile coached group that sent daily text message
updates on exercise and symptoms of COPD. In return, both
groups received a weekly thank-you standard text message.
However, the mobile self-monitored group did not receive
personalized feedback regarding exercise and symptoms of
COPD. Although both groups increased PA, the mobile
self-monitored group showed significant improvements in
total steps per day compared to the mobile coached group.
Therefore, using cell phones as a way to merge communication technologies with intervention strategies to increase PA
participation in adults warrants more research in general and
specifically among older adults.
To date, a limited number of research studies have
examined the use of mobile technology to promote PA among
adults aged 50 years and older [13–15]. Now that many older
adults own and use a mobile phone, the purpose of this study
was to determine if electronic prompts delivered via cell
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phones would increase min of aerobic PA among adults aged
50 years and older. It was hypothesized that participants
would report significantly greater average weekly min of
aerobic PA during the intervention condition than when they
were in the control condition.

2. Methods
2.1. Participants. Participants were recruited from a certified
personal training studio within the Metro-Atlanta area. Study
participants met the following inclusion criteria: (1) 50 years
of age or older, (2) worked with a personal trainer for at least
six consecutive months, (3) currently working with a personal
trainer at least twice a week for strength training, but did not
meet the PAG for weekly aerobic PA, and (4) able to send and
receive e-mail and/or text messages from a cell phone during
a 4-week period. Thirty volunteers signed the university IRB
approved informed consent form and were given information
about the study. Volunteers were between 51 and 74 years of
age.
2.2. Design and Procedures. This study used an incomplete
within-subjects crossover design with counterbalancing of
conditions to control for carryover effects between the treatment and control conditions. At the beginning of the 4-week
period, the Principal Investigator (PI; the first author) met
face to face with each volunteer for about 15 min. During the
meeting, the PI explained and received a signature on the
informed consent form. Participants also completed the personal history questionnaire. Participants were then randomly
assigned to the treatment condition (Group 1) or the control
condition (Group 2). During the first two weeks of the study,
Group 1 (treatment condition) participants received a morning and evening text message to prompt aerobic PA three days
a week. The morning prompt stated “Don’t forget to do cardio
today” and the evening prompt stated “Did you do your
cardio today?” Prompting aerobic PA three days a week was
chosen to supplement the two days a week of strength training
participants were completing with their personal trainers.
Although the participants were not currently meeting the
PAG of 150 min a week of aerobic PA, the objective of
the research was to test the efficacy of the intervention for
increasing weekly min of aerobic PA, not necessarily to
achieve 150 min or more. Participants in Group 2 (control
condition) received only the evening text message (i.e., “Did
you do your cardio today?”) three days a week for two weeks.
All participants completed the electronic PA participation
form by cell phone e-mail or text message on the days the
text messages were received. Participants were informed that
with a “yes” response to the evening message, they should
report the type of aerobic PA, duration in min, and intensity
(moderate or vigorous). With a “no” response to the evening
message, participants were asked to report the reason for not
performing aerobic PA (e.g., barriers). At the end of the first
two weeks, participants crossed over to the other condition
(i.e., Group 1 completed the control condition and Group 2
completed the treatment condition) and the procedures were
executed exactly the same as described during the first two
weeks.
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2.3. Measures
2.3.1. Personal History Questionnaire. Participants reported
age, gender, marital status, race/ethnicity, education, and
income. Marital status was categorized as married and other
(e.g., domestic partner, single, widowed, and divorced); race/
ethnicity was categorized as White and other (e.g., Hispanic
or Latino); education was categorized as high school or less,
some college or associate’s degree, and bachelor’s degree or
more; and income was categorized as low (<$1306 per
month), medium ($1307–$1836 per month), high (≥$25,000
per year), and not reported.
2.3.2. Electronic Physical Activity Participation Form. The
electronic PA participation form was used to record the
participants’ responses to the evening text message during
the treatment and control conditions (i.e., “Did you do your
cardio today? If yes, what did you do and if no, why
not?”). Participants who reported “yes” to the completion of
aerobic PA provided the type performed (walk, bike, swim,
etc.), duration in min, and intensity (moderate or vigorous).
Participants who reported “no” to the completion of aerobic
PA reported barriers that prevented them from engaging in
aerobic PA (e.g., no time, work, bad weather, etc.).
2.4. Analyses. Tests of outliers and normality were conducted. Participant demographic characteristics were described using frequencies, means, and standard deviations.
If outliers were identified and removed from the sample,
ANOVA and Chi-square were used to compare group differences between the outliers and remaining sample across
demographic variables (e.g., age, gender, marital status,
race, education level, and income level). ANOVA and Chisquare were also used to examine group differences across
demographic variables between the participants who began
the study in Group 1 (treatment condition) and those who
began the study in Group 2 (control condition). Self-reported
weekly min of aerobic PA and barriers to aerobic PA were
summarized using frequencies. Weekly min of aerobic PA
were categorized as 0–29 min, 30–59 min, 60–89 min, 90–
119 min, 120–149 min, and 150 min or more. Finally, a 1-way
within-subjects ANOVA was used to determine significant
differences in average weekly min of aerobic PA by condition.
SPSS version 18.0 was used to perform all data analyses denoting a statistically significant value of alpha levels at 𝑝 < 0.05.

3. Results
Thirty older adults volunteered to participate in the study;
however, two were identified as multivariate outliers and
removed from the analyses. There were no significant group
differences between the outliers and the remaining sample
across demographic characteristics except on income level.
One of the participants removed as an outlier reported a
significantly lower income level (e.g., $1306 or less monthly
versus $25,000 or more annually) than the other study
participants, 𝜒2 (2, 𝑁 = 30) = 14.63, 𝑝 = 0.001; however,
it should be noted this was the only volunteer in the sample
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who reported low income. The final sample included 28 male
and female older adults (M age = 60 years, SD = 5.99, Range
= 51–74 years; see Table 1). There were no significant group
differences between the participants initially randomized into
Group 1 (treatment condition) and those who began the
study in Group 2 (control condition) across demographic
characteristics.
The weekly min of aerobic PA for Group 1 and Group
2 were summarized using frequencies (see Table 2). The 1way within-subjects ANOVA showed significant differences
between conditions on total min of aerobic PA, Wilks’
Lambda = 0.82, 𝐹(1, 27) = 5.76, 𝑝 = 0.024, 𝜂𝑝2 = 0.18, and
observed power = 0.64. Specifically, while participants were
in the treatment condition they reported significantly greater
average weekly min of aerobic PA (M = 96.88 min, SD =
62.90) compared to when they were in the control condition
(M = 71.68 min, SD = 40.98; see Figure 1).
There were seven common barriers reported among
participants that prevented them from engaging in aerobic PA
(see Figure 2). The most commonly reported barriers during
the treatment condition were (a) did not make time (31%)
and (b) work (31%) and the most commonly reported barriers
to aerobic PA during the control condition were (a) did not
make time (28%), (b) work (26%), and (c) not feeling well
(e.g., sick/injury; 18%).

4. Discussion
The purpose of this study was to determine if electronic
prompts on cell phones would increase aerobic PA participation among adults aged 50 years and older. Average weekly
min of aerobic PA were significantly greater during the treatment condition than during the control condition. Although
future studies are warranted, current findings are consistent
with previous research in that prompts effectively increase PA
behavior and demonstrate the promise of using cell phone
technology to deliver prompts to older adults. The clinical
implications of these findings suggest that this is a feasible
and effective intervention strategy for promoting aerobic PA
among those 50 years and older who are members and regular
users of fitness facilities because this intervention strategy was
tested in a real-world setting.
As hypothesized, participants reported significantly
greater average weekly min of aerobic PA during the treatment condition when they received the electronic reminder
in the morning than during the control condition when the
morning reminder was not delivered, and this treatment
effect (𝑝 = 0.024; 𝜂𝑝2 = 0.18) was found despite a small
sample size and reduced statistical power (0.64). These results
are consistent with previous research that demonstrated the
effectiveness of prompt interventions with mediated delivery
[5, 7–10]. A recent meta-analysis by Fanning et al. [10]
found a significant moderate effect for physical activity
interventions that were specifically delivered via mobile
phones; however, few of the studies reviewed included older
adults. Therefore, the findings from this study extend the
literature by providing evidence that electronic prompts
delivered via cell phones can also be a successful strategy for
increasing PA levels among adults aged 50 years and older.

4

Journal of Aging Research
Table 1: Demographics for Group 1 and Group 2 participants.
Group 1
(𝑛 = 13)
M (SD)
58.23 (6.59)

Characteristic
Age
Gender
Male
Female
Marital status
Married
Other
Race
White
Other
Education level
High school or less
Some college or associate’s degree
Bachelor’s degree or more
Income level
$25,000 or more annually
Did not report
History of disease∗
Cardiovascular
Cancer
Thyroid
Bone
Spine
Other
No disease reported

Group 2
(𝑛 = 15)
M (SD)
61.60 (5.15)

Total
(𝑛 = 28)
M (SD)
60.04 (5.99)

𝑛=2
𝑛 = 11

15.4%
84.6%

𝑛=3
𝑛 = 12

20.0%
80.0%

𝑛=5
𝑛 = 23

17.9%
82.1%

𝑛=7
𝑛=6

53.8%
46.2%

𝑛 = 13
𝑛=2

86.7%
13.3%

𝑛 = 20
𝑛=8

71.4%
28.6%

𝑛 = 12
𝑛=1

92.3%
7.7%

𝑛 = 15

100%

𝑛 = 27
𝑛=1

96.4%
3.6%

𝑛=2
𝑛 = 11

15.4%
84.6%

𝑛=1
𝑛=4
𝑛 = 10

6.7%
26.7%
66.7%

𝑛=1
𝑛=6
𝑛 = 21

3.6%
21.4%
75.0%

𝑛 = 12
𝑛=1

92.3%
7.7%

𝑛 = 10
𝑛=5

66.7%
33.3%

𝑛 = 22
𝑛=6

78.6%
21.4%

𝑛=3
𝑛=0
𝑛=0
𝑛=1
𝑛=2
𝑛=3
𝑛=6

23.1%
0.0%
0.0%
7.7%
15.4%
23.1%
46.2%

𝑛=2
𝑛=3
𝑛=3
𝑛=1
𝑛=0
𝑛=2
𝑛=5

13.3%
20.0%
20.0%
6.7%
0.0%
13.3%
33.3%

𝑛=5
𝑛=3
𝑛=3
𝑛=2
𝑛=2
𝑛=5
𝑛 = 11

17.9%
10.7%
10.7%
7.1%
7.1%
17.9%
39.3%

Note. Group 1 = treatment condition first. Group 2 = control condition first. ∗ Frequencies may not equal total sample sizes or 100% because 3 participants
reported 2 illnesses.

Table 2: Weekly min of aerobic physical activity for Group 1 and Group 2 participants.
Categories
Week 1
Group 1 (TX)
Group 2
Week 2
Group 1 (TX)
Group 2
Week 3
Group 1
Group 2 (TX)
Week 4
Group 1
Group 2 (TX)

0–29 min

30–59 min

60–89 min

90–119 min

120–149 min

≥150 min

𝑛=2
𝑛=1

15.4%
6.7%

𝑛=3
𝑛=5

23.1%
33.3%

𝑛=1
𝑛=3

7.7%
20.0%

𝑛=1
𝑛=3

7.7%
20.0%

𝑛=4
𝑛=1

30.8%
6.7%

𝑛=2
𝑛=2

15.4%
13.3%

𝑛=2
𝑛=4

15.4%
26.7%

𝑛=2
𝑛=1

15.4%
6.7%

𝑛=2
𝑛=3

15.4%
20.0%

𝑛=2
𝑛=2

15.4%
13.3%

𝑛=1
𝑛=4

7.7%
26.7%

𝑛=4
𝑛=1

30.8%
6.7%

𝑛=2
𝑛=5

15.4%
33.3%

𝑛=3
𝑛=1

23.1%
6.7%

𝑛=2
𝑛=3

15.4%
20.0%

𝑛=6
𝑛=0

46.2%
0.0%

𝑛=0
𝑛=3

0.0%
20.0%

𝑛=0
𝑛=3

0.0%
20.0%

𝑛=3
𝑛=1

23.1%
6.7%

𝑛=4
𝑛=3

30.8%
20.0%

𝑛=3
𝑛=1

23.1%
6.7%

𝑛=1
𝑛=1

7.7%
6.7%

𝑛=1
𝑛=7

7.7%
46.7%

𝑛=1
𝑛=2

7.7%
13.3%

Note. TX = treatment condition. Group 1 (n = 13) = treatment condition first. Group 2 (n = 15) = control condition first.

In addition to examining the use of electronic messaging
via cell phones to increase PA participation among older
adults, common barriers to aerobic PA participation were
recorded. The most common barriers during both conditions

were “did not make time” and “work,” which are consistent
with previous research [16]. However, fewer barriers were
reported while participants were in the treatment intervention (𝑛 = 32) than in the control (𝑛 = 39), suggesting that
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Figure 1: Average weekly min of aerobic physical activity. TX =
treatment condition. CON = control condition.
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active (e.g., working with a personal trainer for strength
training) and relatively healthy; however, it should be noted
that the study sample was representative of the facility population from which volunteers were recruited. Moreover, the
study sample was similar to samples included in previous
studies that used mobile devices to prompt PA among older
adults [11, 12]. These studies also included small samples of
mostly White women that held at least a bachelor’s degree and
earned more than $50,000 a year with an average age of 60
years or more. Second, within a crossover design, although
participants were randomized into Group 1 and Group 2,
contamination between the groups did occur in participants
that partnered together during personal training sessions.
Specifically, a husband and wife pair began the study in
opposite groups, and the husband in Group 1 asked his wife
in Group 2 to walk with him. This contamination may have
resulted in increased PA among the control participants.
Finally, the duration of the intervention and the frequency of the electronic prompt delivery may be considered
inadequate despite the demonstration of positive results.
However, this intervention should be viewed in the context
of previous research that shares similar characteristics and
also demonstrated the effectiveness of prompts for changing
behavior. For instance, interventions that were less than six
weeks were included in the Fry and Neff [7] review (see
[17, 18]), and the frequency of electronic prompt delivery
in this study is within a range of frequencies (e.g., daily,
once a week, and once a month) found in studies included
in the Fry and Neff [7] and Fjeldsoe et al. [9] reviews (see
[11, 12, 17, 19, 20]). In addition, it should be noted that
during the treatment condition participants were averaging
about 32 min of aerobic PA per bout (6 bouts during 2-week
condition) versus 24 min of aerobic PA during the control
condition. These values suggest that if the treatment had been
delivered 5 times per week, participants were on track to
meet the 150 weekly min of aerobic activity. Although longer
interventions are necessary to determine the effectiveness of
electronic prompts for the maintenance of aerobic PA in older
adults, the evidence is promising for the effects of this strategy
for promoting adoption and short-term aerobic PA.

35

(%)
TX (n = 32 responses)
CON (n = 39 responses)

Figure 2: Barriers to aerobic physical activity. TX = treatment
condition. CON = control condition.

the electronic prompts may have assisted with barrier
removal. These findings show promise for using electronic
prompts delivered via cell phones to increase PA participation
as well as to assist with barrier removal.
Although the results of this study suggest that use of
electronic prompts delivered via cell phones to promote
aerobic PA among older adults is effective, it is not without
limitations. First, the generalizability of the findings is limited
to a small sample of mostly White, wealthy, well-educated
women with access to cell phones who were already physically

5. Conclusions
Few studies have examined electronic prompts on cell phones
to increase PA participation among older adults [13–15], and
few have been tested in real-world settings. The results of
this study are consistent with previous research and indicate
that electronic prompts can increase aerobic PA among older
adults and may assist with barrier removal. Future research
interventions using mobile technology are needed to confirm
the study findings using a randomized between-subjects
design with a larger sample size of older adults across different
income levels, educational backgrounds, ethnicities, and
health status. Future research interventions should also test
the use of the video components (i.e., FaceTime and Skype)
of mobile technology for prompt delivery. In summary, the
use of electronic prompts on cell phones may be a feasible,
cost-effective, and convenient method to increase aerobic
PA among older adults. Physicians, physical therapists, and

6
personal trainers may want to consider integrating mobile
technology into their practice by using cell phones to deliver
reminder, informational, and even instructional prompts to
patients and clients.
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