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GUE S T ED I TOR I A L

Positive psychiatry comes of age

Positive psychiatry is the science and practice
of psychiatry that focuses on psycho-bio-social
study and promotion of well-being and health
through enhancement of positive psychosocial
factors (such as resilience, optimism, wisdom,
and social support) in people with illnesses or
disabilities as well as the in community at large
(Jeste and Palmer, 2015). It is based on the
principles that there is no health without mental
health and that mental health can be improved
through preventive, therapeutic, and rehabilitative
interventions to augment positive psychosocial
factors. Positive psychiatry is not a naïve, feel-good
pseudoscience that views the world through rose-
colored glasses. It is an evidence-based approach
to understanding normal behavior as well as
psychopathology and to improving well-being by
measuring and enhancing positive psychosocial
factors (Jeste et al., 2015).

Today most of the articles in most of the geriatric
psychiatry journals are focused on neuropsychiatric
disorders and disabilities in later life. This is not
surprising as these conditions are indeed associated
with clinically significant functional impairments
and are a major cause of adverse mental, physical,
social, and financial outcomes for the patients and
their families. Research on and treatment of these
maladies should, therefore, be a priority for our
field. However, a near exclusive focus on disorders
is not just unhelpful but also counter-productive
for psychiatry in general and geriatric psychiatry in
particular.

With rapidly growing numbers of older people
across the globe, healthcare systems that are
dependent on individual-level treatment of diseases
are painfully inefficient and unsustainable. There
is now a growing consensus that prevention is the
key to revolutionizing healthcare. This has led to a
discussion about promoting healthy lifestyle, such
as physical activity, calorie restriction, and stopping
smoking and substance use. Changing the lifestyle
involves changing a person’s behavior. Who are the
experts in interventions to modify behavior? The
answer is mental health practitioners. We treat the
most serious behavior problems such as delusions,
hallucinations, and suicidal behaviors. We have
at least reasonable knowhow about biological
and psychotherapeutic tools for helping modify
unhealthy behaviors.

As important as healthy lifestyle but rarely
attended to in the arena of preventive healthcare
is the role of positive personality traits such
as resilience, optimism, compassion, self-efficacy,
and wisdom as well as social and environmental
support. There is strong empirical evidence for
the association of these positive factors with better
mental and physical health, cognitive function, and
even longevity. Who are the experts in assessing and
enhancing these positive psychosocial factors? Once
again, it is mental health experts. Thus, positive
psychiatry should be at the center of the new
healthcare system.

This issue of International Psychogeriatrics is the
first ever issue of our journal with the theme of
positive psychiatry. The current issue contains three
data-based research articles (Bailly et al., 2018;
Ihle et al., 2018; Montross-Thomas et al., 2018)
from France, USA, and Switzerland, respectively.
These papers report stability of spirituality in
older adults followed over a five-year period (Bailly
et al., 2018), response of hospice patients to the
diagnosis of terminal illness by cultivating wisdom
through a balance between active acceptance of
the current situation and continued push for a
galvanized growth (Montross-Thomas et al., 2018),
and significant contributions of close friends and
leisure activity engagement to better cognitive
performance in old age (Ihle et al., 2018).
There are accompanying commentaries (Baiyewu,
2018; Forlenza and Vallada, 2018; Pachana and
Mitchell, 2018) from Brazil, Australia, and Nigeria,
respectively, which discuss both limitations and
implications of those studies.

In the future, as we continue publishing many
papers on neuropsychiatric diseases of aging, we
will also include, from time to time, articles on
topics related to positive psychiatry. We hope
to have papers and commentaries from different
parts of the world with articles on various
positive topics including successful aging, mind-
body interventions, and age-friendly communit-
ies, among others. I welcome input from our
readers.

Thanks to pioneers like Seligman (Seligman
and Csikszentmihalyi, 2000), positive psychology is
now well accepted even by lay public. Yet, there are
few papers on positive constructs such as optimism,
resilience, and wisdom in psychiatric journals
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and few chapters on these topics in psychiatric
textbooks. The goal of positive psychiatry is
to enrich psychiatric literature and practice by
incorporating positive psychosocial factors in
the study and treatment of people with and
without mental illnesses. Moreover, being a branch
of medicine, positive psychiatry will emphasize
health as well as biology along with psychology,
sociology, and (in the case of psychogeriatrics)
gerontology.

Positive psychiatry is not a geographically local-
ized phenomenon but a global movement. There
is now a formal section on Positive Psychiatry in
the World Psychiatric Association and a Caucus
on Positive Psychiatry in the American Psychiatric
Association. Other national organizations are
beginning to get involved too. During the last
few years, a number of symposia in this area
have been presented at different national and
international conferences. At least two books have
been published (Jeste and Palmer, 2015; Summers
and Jeste, 2018) and several others are in the
works.

In terms of measurements, we already have
access to a number of reliable and validated
self-report inventories for various positive factors
(Eglit et al., 2018). Self-report measures have been
criticized for having both conscious (e.g. deliberate
deception) and unconscious (e.g. impression
management) biases in human introspection and
subsequent reporting. However, research has
shown a significant association between subjective
and objective measures of constructs such as well-
being. Self-report inventories for internal states
such as happiness and subjective recovery are
inherently tied to an individual’s introspective
feelings rather than to an external biological proxy,
at least at the present time. For example, most
of us will agree that the best way to determine
individuals’ level of happiness is by asking them
about their current inner experiences and feelings
rather by measuring cerebrospinal fluid levels of
catecholamines (although these may correlate with
subjective happiness).

Positive psychiatry applies even more import-
antly to people with serious mental illnesses such
as schizophrenia and major depression, serious
physical illnesses such as cancer and HIV-AIDS,
and serious cognitive disorders including dementias
or major neurocognitive disorders (Palmer et al.,
2014; Cohen et al., 2017; Sharma et al., 2017;
Moore et al., 2018). In one study, Mohr and col-
leagues (2011) measured religiosity and spirituality
in 115 outpatients with schizophrenia and related
disorders, using semi-structured clinical interviews,
and then followed the cohort for three years. The
investigators found that participants who engaged

in healthy religious coping strategies and who
valued spirituality experienced less severe negative
symptoms and better interpersonal functioning and
quality of life than other patients.

In addition to their effects on emotional and
cognitive health, positive psychosocial factors are
closely related to physical health and specific
biomarkers of health as well (Edmonds et al.,
2018). Empirical evidence supports links between
biomarkers and measures of positive psychiatry,
including allostatic load, telomere length, in-
flammation, and genes (Schutte et al., 2016;
Wiley et al., 2017), although such research in
people with serious mental illnesses has so far
been sparse. One study reported that self-efficacy
moderated the relationship between subjective
stress and interleukin-6 levels among dementia
caregivers (Mausbach et al., 2007). In a two-
year randomized controlled trial in adults with
chronic schizophrenia, Eack et al. (2010) showed
that, compared to a control group, a multimodal
intervention approach – cognitive enhancement
therapy – not only improved cognitive performance
but also seemed to protect against gray matter loss
on MRI.

Chronological aging is associated with increases
in both physical and cognitive impairments.
However, a large number of older adults report
“successful aging” (Jeste et al., 2013). This
concept was originally defined as absence of
significant disease burden, but – consistent with
the positive psychiatry movement – more recent
data suggest that successful aging does not require
absence of illness, but rather the overall positive
psychological outlook of the individual. There
is a frequently observed paradox of aging –
as physical health declines, mental well-being
improves. The importance of emotional health
in aging is illustrated by the “positivity effect”
– i.e., a tendency for older adults to experience
a higher ratio of positive to negative emotions
relative to younger adults (Mather and Carstensen,
2005). While there is considerable research on
the so-called longevity genes, positive personality
traits including resilience, optimism, and wisdom
may also be of relevance for exceptional longevity
(Scelzo et al., 2018).

There is also a wealth of neurobiological
data showing that, contrary to traditional beliefs,
neuroplasticity continues into old age (albeit
to a lesser degree than in youth, enabling
new learning and adaptation in the context of
appropriate environmental stimulation. Mechan-
isms underlying brain plasticity in older adults
include neural compensation for age-related decline
through recruitment of additional brain circuits
in the performance of tasks, increased dendritic



Guest Editorial 1737

arborization, synaptic proliferation, greater vascu-
larity, and formation of new neurons in specific
regions – e.g., hippocampal dendate gyrus (Gage,
2002).

There is an urgent need for promoting research
in positive psychiatry. Likewise, on the clinical
side, while clinicians will generally need to ask
standard questions about symptoms and functional
impairments, it is imperative that they also
undertake a deliberate assessment of positive
psychosocial factors. To translate the experimental
results to a clinical setting will require development
of a training and administrative infrastructure to
support such assessments and interventions in
positive psychiatry.

An important caveat to the theory and practice
of positive psychiatry is the realization that the
relationship between positive factors and overall
functioning/well-being may exist in an inverted
U shape. Enhancing these characteristics leads
to functional improvements up to a certain
point, beyond which increases can have adverse
consequences. For example, excessive optimism
can precipitate risky medical and health-related
choices, ultimately leading to negative outcomes.
Similarly, extreme happiness may be associated
with a lack of attention to prophylactic healthful
behaviors, leading to increased morbidity and
even mortality. Excess of certain positive factors
is intuitively related to the symptom profiles of
psychiatric disorders such as bipolar disorder and
narcissistic personality disorder. However, most
individuals with serious mental illnesses are far
more likely to have lower rather than higher levels
of positive factors including optimism, resilience,
happiness, personal mastery, coping self-efficacy,
and social engagement, compared to people
without these disorders (Palmer et al., 2014).
Consequently, enhancing these traits is likely to
improve well-being in a sizable proportion of people
with psychiatric disorders.

The future of positive psychiatry is bright and we
should look forward to its continued development
and integration into the discipline of general psy-
chiatry more broadly. This will be especially critical
for geriatric psychiatry. International Psychogeriatrics
will provide an excellent forum for publishing
critically reviewed articles on positive psychiatry of
aging to complement those on mental illnesses in
older people.
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COMMENTARY

Examining the unique wisdom of older adults

When we recognize that we don’t have all the time in
the world, we see our priorities most clearly.

—Laura Carstensen

Montross-Thomas and colleagues begin their
article “Reflections on wisdom at the end of life:
qualitative study of hospice patients aged 58–97
years” with a quote from Kierkegaard on the
paradox of being able to only reflect on life while
continuing to live each day (Kierkegaard, 1843).
The quote supplied above from Carstensen (2011)
builds on this idea, suggesting that knowing that
one is in the final portion of one’s life can sharpen
priorities and goals. Carstensen’s work on future
time perspective (Lang and Carstensen, 2002),
in the context of her theory of socioemotional
selectivity (Carstensen et al., 2003), dovetails well
with Montross-Thomas et al.’s findings on the
reflections of 21 hospice patients at the end of
their life. Although the context of their study was
how such patients might find their perceptions of
wisdom shaped by the fact of their terminal illness,
the patients in this study reported that part of their
challenge was to balance accepting their current
circumstances, including a foreshortened future,
while still striving for growth and meaning.

The participants in the current study responded
to a small set of open-ended questions, which
were analyzed qualitatively using a grounded
theory approach. The two questions of particular
relevance with respect to wisdom and the end
of life were “What experiences have influenced
your level of wisdom?” and “How has your illness
affected your level of wisdom?” The majority
of patients in the study were Caucasian (81%),
male (57%), Christian (48%), and diagnosed with
cancer (48%). In terms of age, the range was 58
to 97 years, with a mean age of 78 years. It is
important to keep these demographics in mind
when interpreting these findings, as both views of
wisdom and other theories such as Carstensen’s
socioemotional selectivity theory have been shown
to differ across cultures (e.g. Fung et al., 2008).
Indeed, Montross-Thomas et al. comment on the
variation in conceptualizations of wisdom being
dependent on factors including, for example,
age, cohort, culture, and philosophical lens. And
through their work, they aimed to establish whether

a factor such as experiencing a terminal illness
might similarly contribute to the conceptualization
of wisdom.

The themes that emerge from these patients’
reflections on wisdom align well with available
conceptualizations of wisdom, including the work
of Bangen et al., which the authors describe
in their introduction. This is unsurprising given
that in the main, the Bangen et al. meta-review
focused primarily on research utilizing participants
culturally more like those captured within the
Montross-Thomas et al. research. Takahashi and
Bordia (2000) are one of the few who have
considered wisdom and culture more specifically,
comparing the interpretation of wisdom by those
from a Western culture with those from an Eastern
culture. Results indicated more of a focus on
knowledge and experience in the Western culture,
while in the Eastern culture, the focus was more
on aging. The examination of cultural influences
remains an underdeveloped area within the wisdom
literature; studies such as that of Takahashi and
Bordia (2000) highlight the impact that various
factors (such as culture) can have on how wisdom
is conceptualized.

In addition to capturing the more common
themes identified in the wisdom literature to
date, Montross-Thomas et al. also capture one
of the conundrums of the construct of wisdom,
whereby individuals have their own understanding
of what wisdom is, and in doing so, interpret
their level of wisdom within that conceptualization.
In comparison to the Bangen et al. meta-review,
Montross-Thomas et al. found that terminally ill
patients place similarly high importance on the
wisdom themes of prosocial attitudes, behaviors,
and decision making. However, the patients also
ranked emotional regulation (ranked fifth in the
Bangen et al. paper) and openness to new
experience (ranked seventh in the Bangen et al.
paper) as higher in importance. Reflection and self-
understanding and value relativism and tolerance
were ranked lowest, while in the Bangen et al.
meta-review, the former component was ranked
third overall and the latter ranked sixth. Therefore,
the link between Carstenson’s socioemotional
selectivity theory is appropriate, with more con-
sideration given to meaningful social ties, to the
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sharing of self with others, and a greater appreci-
ation of what is left in life by those experiencing
a terminal illness. This is then reflected in what
participants see as the most pertinent elements
of wisdom, namely those more focused on the
meaningful social elements of their lives.

Of course, it is normal research practice to
aim to compartmentalize and make qualitative
data more meaningful by grouping it into themes.
And so, a refreshing element of Montross-
Thomas et al.’s work is that they also look to
consider the unique insights offered by this group
of patients. This work therefore highlights not
only the common themes that seem to resonate
fairly consistently within Western-based cultures in
particular (Mitchell et al., 2017), but also highlights
that wisdom continues to contain an element that is
individually driven, likely aligned with the values,
beliefs, and philosophical underpinnings of the
individual themselves, as well as their own wisdom
development pathway (Glück and Bluck, 2013).

This individually formulated perspective on the
end of life and one’s attitude toward death may
be related to what Monk (2014) calls adaptive
resignation, or the gradual recognition that the
circumstances of one’s life are changing such
that time is running out, similar to Carstensen’s
ideas about changing future time perspectives
(Lang and Carstensen, 2002). This in turn is
related to positive actions at the end of life,
such as wanting to pass on knowledge and
wisdom to future generations, which may also have
therapeutic value in the form of life lessons written
and passed on, utilized as part of interventions
for those in palliative care (Kasl-Godley and
Christie, 2014).

Finally, Montross-Thomas et al. offer a con-
ceptual model of wisdom aligned with terminally
ill patients that focuses on the balance between
two elements: active acceptance and galvanized
growth. These two elements are an intrinsic part
of the challenge of the end of life experience, as
reflected on in the article: “… wisdom involved
a delicate balance between learning to simply be,
while continually striving to change” (p. 6). In this
way, the authors capture the lens through which
terminally ill patients see wisdom and the role
wisdom plays within their lives, knowing that there
is an end in sight.

Although in one sense, palliative care has been
practiced for centuries, attitudes and approaches
to death and dying have shifted, and continue to
shift, over time. Thus, current best practice in
palliative care remains an area which is deserving
of continued research. There are new models
emerging which take into account both the need
for specialist palliative care practitioners, as well

as knowledge of the care for such patients into
generalist practice, as well as training the next
generation of healthcare professionals to recognize
key components of best practice palliative care
(Quill and Abernethy, 2013). Studies such as that
of Montross-Thomas and colleagues brings another
perspective on such patients, beyond easing suffer-
ing at the end of life, encompassing what that life,
and its approaching end, contribute to reflections
on a range of human values, including wisdom.

N. A. Pachana and L. K. Mitchell

University of Queensland, Brisbane, Australia
Email: npachana@psy.uq.edu.au
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COMMENTARY

How valuable are ecopsychosocial interventions in prevention
and treatment of dementia?

Dementia is a disorder that arouses major public
health interest and concern. It has been projected
that there will be a global increase in the number
of people affected from about 46.8million in 2018
to 131million by 2050; global cost of care for
2015 was put at US$818 billion (Prince et al.,
2015). Consequently, such development will lead
to tremendous social and financial cost on family
and society. Currently, there is no cure for dementia
and that has led to increased research activities
on prevention strategies, which often has to start
with a number of midlife activities. These include
regular exercise, diet, treatment of cardiovascular
risk factors, and social and educational stimulation
through life.

Cognitive decline is a major aspect of dementia;
indeed, it usually predates its onset. In both
prevention and treatment of dementia reducing
the rate of cognitive decline is a major investment
in delaying onset or limiting severity. There are
two major ways of treating dementia and these
are broadly referred to as pharmaceutical and
non-pharmaceutical. Pharmacological treatment
broadly refers to use of cholinesterase inhibitors
and mematine; of course, there is the hope for
introduction of anti- amyloid drugs in the near
future. Non-pharmacological treatment methods
refer to psychoeducation, cognitive training, ex-
ercise, and leisure activities among others, some
of which have cultural coloration. The term non-
pharmacological intervention has been criticized
as not being specific enough by Zeisel et al.
(2016) who went on to suggest ecopsychosocial
intervention.

In this paper, The relation of close friends to
cognitive performance in old age: the mediating role
of leisure activities (Ihle et al., 2018b) report that
having close friends enhances cognitive reserve
through leisure activities and may help preserve
cognitive function in older adults. Previously, the
group had reported on cognitive reserve, social
capital, and cognitive performance in old age
(Ihle et al., 2018a). Markers of cognitive reserve
here are education, cognitive level of job, and
leisure activities, while markers of social capital are
numbers of significant family members and number
of close friends. In another report, The association

of educational attainment, cognitive level of job, and
leisure activities during the course of adulthood with
cognitive performance in old age: the role of openness
to experience. Ihle et al. (2016) reported that higher
education level, higher cognitive job experience,
higher number of leisure activities, and higher
score on openness were significantly associated
with better cognitive performance. Openness in
this context is a measure of personality dimension
from the Big Five Inventory (Rammstedt and John,
2007). Engaging in leisure activities was greater in
individuals with high openness to experience and
individuals with higher openness experience also
showed better cognitive performance (Ihle et al.,
2016). It would appear that certain other variables
could influence selection of leisure activities and
even influence education and job selection. In the
current paper, individuals show greater engagement
in leisure activities if they have large number of
close friends. This finding remains robust after
adjusting for potentially confounding variables
like education, marital status, retirement status,
gender, and subjective health status. This is a
cross-sectional study which has its limitations;
however, the result of one longitudinal study differs
somehow. Hakansson et al. (2009) in a prospective
population study with mean follow-up time of 21
years observed that people in marriage or living
with a partner in midlife (mean age 50 years)
were less likely to have cognitive impairment at
ages between 65 and 79 years when compared
with those divorced, widowed, separated, or never
married. It is intriguing that in their study, marriage
protects against cognitive decline. In the present
study, it does not appear that robust. It could be
argued that the closest friend an individual has in a
marriage that is free of rancor is his or her spouse.
The authors admit some limitations in the present
study which include possible selection bias, in that,
participants in the study were expected to complete
a test of vocabulary ability as well as trail making
tests. Participants who fail to complete these tests
were not included in analysis; thus, it is possible
that those who already have some impairment
of cognitive abilities might have been excluded;
however, the study aimed to recruit cognitively
normal individuals only.
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Despite the limitations, the public health
implications of the study are enormous, for both
treatment (non-pharmacological) and prevention
strategies in dementia. It could be presumed
that having close friends and engaging in leisure
activities should at least be preventive of cognitive
decline in older adults who are currently not
married. In a review by Larson (2010), there was
emphasis on compression of cognitive morbidity
as a strategy for delaying the onset of Alzheimer’s
disease by extension limiting Disability Life Years
in persons with dementia, as it is conceivable
that some may die of causes other than dementia
as age advances before dementia sets in. In
an earlier review (Fratiglioni et al., 2004), it
was pointed out that higher levels of cognitive
functioning could be due to leisure activities
that are stimulating and that leisure activities
correlated negatively with cognitive decline. Leisure
activities may include attending cultural events,
music, singing, reading books, or magazines and
solving cross word puzzles. Lautenschlager et al.
(2008) in a randomized control trial, reported
that physical exercise protected persons with mild
cognitive impairment from further cognitive decline
when compared with usual treatment group; the
difference remained for 18 months after the trial
was over. More importantly, the effect size due
to exercise was significantly larger than that of
cholinesterase inhibitors.

In conclusion, it would appear that the role
of close friends and leisure activities in relation
to cognitive performance can only be part of
a whole and not the whole in the process
of enhancing cognitive performance or delaying
cognitive decline. Zeisel et al. (2016) commented
that because of the poor definition of non-
pharmacological treatment method (which they
likened to a state of non-hate rather than love),
not much attention has been paid to this treatment
or prevention arm of dementia when compared
with drug development, as a matter of fact
non-pharmacological treatment methods receive
relatively poorer funding. Efforts in this area as
shown by the findings in this paper will most likely
bring the desired change.
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Spirituality, health and well-being in the elderly

Bailly et al. (2018) examined the trajectory of
spirituality in a cohort of 567 non-institutionalized
older adults living in Tours, France, during
a period of five years. The measurements for
spirituality (Daily Spiritual Experience Scale,
DES), social support (Satisfaction with Social
Support subscale of the Duke Social Support
Index), and accommodative tendencies (Flexible
Goal Adjustment) were longitudinally collected at
three time points (2007, 2009, and 2012). The
results of the study confirmed some expected
observations, such as higher levels of spirituality
among religious older adults when compared
with the ones without religion, and older women
reporting higher levels of spirituality than older
men. But the most interesting finding was the
observation that the measured levels of spirituality
among older adults remained stable during this
five-year period. Based on a growing number of
studies and theories of aging suggesting that the
levels of spirituality increases during a person’s
lifetime, one would expect an increase in the
levels of spirituality along the study follow-up. The
authors, however, interpreted the stable level of
spirituality informed by the participants as having
already reached a relatively high mean rating score
of spirituality at baseline. From the beginning of the
trail, many participants expressed self-contentment
and reported having found meaning in their lives.
Moreover, the responders had, in general, more
years of education than expected for people in their
age group, lived at home independently with a good
self-health evaluation, had relatively fewer diseases,
and a good perception of financial satisfaction;
these characteristics perhaps make this group not
representative of the French general population in
the same age bracket.

One of the factors related to changes in
attitudes leading to a spiritual transcendence is the
transformation of the environment and/or health
status. Most of the publications on spirituality
investigate the relationship with health and the
levels of spirituality in the context of a patient’s
disease. As the authors rightly commented, more
than age per se, it may be the way age-related
changes in health functioning, social losses, and
approaching death are dealt with that could be
one of the relevant factors for the development

of spirituality among older adults. For example,
the respondents of this study continue having a
relatively stable daily routine and modus vivendi and
presumably even in difficult times.

Spirituality and health (mental and physical)
is a fascinating area that started to develop as a
scientific field only at the beginning of the XXI
century (Koenig, 2008). Bailly’s original cohort is
an example of it. Their cohort started in 2001, with
evaluations every two years, but only included the
measuring of spirituality, in 2007, missing these
measurements in the assessment waves of 2001,
2003, and 2005. The growing interest in this area is
illustrated by the increasing number of publications
reporting a positive correlation between spirituality
and better outcomes in prevention, healing, and
coping with diseases. At the same time, we still
know very little about the mechanisms that underlie
these interactions.

Another important point raised by Bailly and
her coauthors concerns the definition of spirituality.
The traditional–historical meaning defines a “spir-
itual person” as a deeply religious individual, but
in the last 20–30 years the definition of spirituality
became quite a broad and diffuse term that differs
according to the individual user, and may signify,
for instance, the superficially religious person, the
religious seeker, the seeker of well-being and hap-
piness, or the completely secular person (Koenig,
2008). As a consequence of this “polymorphic”
characterization of spirituality, there is little
agreement today within the academic community
upon a common definition for spirituality. A
number of scales, indexes, and questionnaires have
been developed to measure spirituality in research.
However, those measurements from research data
reflect different concepts and therefore lead to
different valuations with limited overlap between
them, making the comparison of the results of
two independent studies many times very difficult
or even impossible. As an example, the DES
used by Bailly et al. in this paper measures a
very broad concept of spirituality, which includes
measures of peacefulness, harmony, and other
positive experiences. However, with this definition,
an individual with depression or anxiety who rarely
has such feelings of harmony and peacefulness
would have difficulties to identify with it. Again,
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when the authors compare their results with
another rare longitudinal study (Wink and Dillon,
2003), they found out that both studies used
a distinct method for measuring the levels of
spirituality and, therefore, the results are not readily
comparable. Wink and Dillon (2003) used answers
to open-ended questions for spirituality, which were
then coded between 1 and 5, and later those
ratings were validated against the Religion Index for
Psychiatric Research.

The current problem that arises from not
having a consensus definition for spirituality could
be compared to the difficulties that researchers
had to classify psychiatric disorders before the
development of operational criteria in psychiatry,
in the 1960’s and 1970’s, when it was difficult to
compare the results of clinical studies in a variety of
psychiatric disorders. Such a methodological devel-
opment is also required in the field of spirituality.
However, there is an advantage from the clinical
perspective to use a broad concept of spirituality,
since it also expands eligibility, i.e. every person is
more or less spiritual – including atheists. Patients
can define whatever spirituality means to them
and the health worker will address it according to
each patient’s definition. Nonetheless, the use of
this universal characterization would make research
on the relationship between spirituality and health
very difficult, since all participants will be spiritual
(but to different degrees) (Peteet et al., 2018). An
alternative definition of the term spirituality to be
used in research, according to Koenig, would be
to apply it only to a subgroup of deeply religious
people: the ones who have dedicated their lives
to the service of their religion and to their fellow
humans, and whose lives exemplify the teachings
of their faith and traditions (Koenig, 2008). This
narrow definition would lead to the exclusion
of those groups of people who still consider
themselves spiritual but do not lead such spiritually
dedicated lives. To include the term religion, on
the other hand, has its advantages: is a more
distinct construct with multiple dimensions, which
that can be measured and distinguished from one
another; here is very little disagreement between
investigators on the definition of this term.

In conclusion, the need for more studies is
clear, especially to understand the effects and

mechanisms of action/relationship of spirituality
and health/well-being. Despite there being few
methodologically sound studies – particularly,
longitudinal ones like the study presented here
by Bailly et al. – it would be very welcome
(and challenging) for investigators to reach a
common denomination for spirituality, i.e. to have
a consensual agreement in order to establish a
set of core or minimal standardized measurements
of spirituality to be used in future research,
enabling the comparison of results across different
groups, settings, and cultures. In this way, it would
be possible to shorten the time and lessen the
resources to identify the possible mechanisms of
action of this proposal.
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ABSTRACT

Objective: Wisdom is a complex trait, and previous research has identified several components of wisdom.
This study explored the possible impact of a diagnosis of a terminal illness on the conceptualization and
evolution of wisdom while facing the end of life.

Design and Participants: Semi-structured qualitative interviews were conducted with 21 hospice patients aged
58–97 years who were in the last six months of their life.

Methods: Hospice patients were asked to describe the core characteristics of wisdom, as well as how their
terminal illness might have impacted their understanding of this concept. The interviews were audiotaped,
transcribed, and coded by the research team using a grounded theory analytic approach based on coding
consensus, co-occurrence, and comparison.

Results: Broad concepts of wisdom described by the hospice patients align with the extant literature, thereby
supporting those general conceptualizations. In addition, hospice patients described how their life perspectives
shifted after being diagnosed with a terminal illness. Post-illness wisdom can be characterized as a dynamic
balance of actively accepting the situation while simultaneously striving for galvanized growth. This delicate
tension motivated the patients to live each day fully, yet consciously plan for their final legacy.

Conclusion: The end of life offers a unique perspective on wisdom by highlighting the modulation between
actively accepting the current situation while continuing the desire to grow and change at this critical time.
This paradox, when embraced, may lead to even greater wisdom while facing one’s own mortality.

Key words: palliative care, cancer, spirituality, resilience

“Life can only be understood backwards; but it must
be lived forwards.”

— Søren Kierkegaard, Philosopher (1843)

Introduction

While wisdom is an ancient religious and philo-
sophical concept (Takahashi, 2000; Jeste and Vahia,
2008), one of the first modern scientists to
consider wisdom as a psychological construct was
Erikson (1950). He described foundational stages
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of psychosocial development, with the final (eighth)
stage being characterized by a conflict between ego
integrity and despair; the optimal resolution of this
stage was acquisition of wisdom. Empirical research
on wisdom began in the 1970s and has been
growing in recent years (Clayton, 1975; Baltes and
Smith, 2008). Modern conceptualizations describe
wisdom as an aggregate and inter-related mix
of cognitive, affective, and reflective attributes
(Sternberg, 1990; Ardelt, 2004; Thomas et al.,
2017).

To develop a consensus definition of wisdom
based on the published literature, Bangen et al.
(2013) conducted a meta-review utilizing cohorts
ranging from adolescence (Damon, 2000; Pasu-
pathi et al., 2001; Lerner, 2008) to older adulthood
(Smith and Baltes, 1990; Happé et al., 1998; Glück
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et al., 2005). The review integrated conceptual-
izations from 24 empirical definitions across 31
articles, and identified 9 distinct components of
wisdom, listed in decreasing order of frequency
of citations in published definitions: (1) social
decision making and general knowledge of life,
(2) prosocial attitudes and behaviors, (3) reflection
and self-understanding, (4) acknowledgement of
uncertainty, (5) emotional regulation, (6) value
relativism and tolerance, (7) openness to new
experience, (8) spirituality and religiosity, and (9)
sense of humor.

Although this meta-review provided cohesion for
wisdom conceptualizations, the concept of wisdom
may vary somewhat, depending on age-based,
cultural, contextual, historical, philosophical, or
religious lenses used to investigate the construct
(Takahashi, 2000; Jeste and Vahia, 2008; Kross and
Grossmann, 2012). In terms of lifespan, hospice
care has been redefining our understanding of the
affective, cognitive, physical, social, and spiritual
underpinnings of well-being as death draws near
(Pinder and Hayslip, 1981; Murray et al., 2007;
Vachon et al., 2009). Most notably, it has been
suggested that the end of life can provide a
unique time for possible self-transcendence and
self-reflection (Vachon et al., 2009), constructs
often associated with the presence of intelligence,
spirituality, and wisdom (Jeste et al., 2010). Facing
mortality is thought to evoke a greater awareness
about larger life perspectives (Bellizzi, 2004), and a
dynamic relationship can exist between positive and
negative life experiences at this stage (Carstensen
et al., 1999; Diamond and Aspinwall, 2003; Meier,
et al., 2016). Therefore, assessing individuals at the
end of their lives may be particularly salient for
characterizing and understanding their perspectives
on wisdom.

To explore this possibility, we qualitatively
interviewed patients who were diagnosed with a
terminal illness and receiving hospice care during
the last six months of their life. We examined
their reflections regarding the characteristics and
influences of wisdom. The study aimed to
understand whether a hospice cohort could offer
a distinct perspective on wisdom, given their
potential to uniquely reflect back on life, coupled
with their current understanding of how to live life
when faced with a terminal illness.

Methods

Procedures for data collection and analysis were
reviewed and approved by the Human Research
Protections Program at the University of California
San Diego, USA. Informed consent was obtained

from each hospice patient after the study objectives
had been fully explained.

Patients were recruited by members of their
hospice team with informational study brochures.
The study inclusion criteria were purposely broad,
given the novel and exploratory nature of this
research: all hospice patients who were English
speaking and able to complete a one-hour interview
were eligible to participate. Study recruitment
remained open until the data evidenced theoretical
saturation (Morse, 1995).

After study enrollment, each patient completed
an individual, 60-minute, semi-structured inter-
view with a mental health professional working in
hospice care. All the interviews were audiotaped
and conducted in the patients’ homes or residences.
The interviews were conducted using a semi-
structured interview guide, which included ques-
tions regarding the descriptions and characteristics
of wisdom as well as life influences on wisdom.
Primary questions in the interviews included:
“How do you define wisdom?;” “What are the char-
acteristics of wise people, in your opinion?;” “What
experiences have influenced your level of wisdom?;”
and “How has your illness affected your level of
wisdom?” Notably, all the interviews were open-
ended to allow patients to introduce or expand
upon topics of importance to them and to allow for
additional follow-up questions, as needed, to learn
more about each patient’s unique perspective.

Upon completion of the interviews, each
audiotape was transcribed, providing a total of 236
pages for analysis (the average patient interview was
11.2 pages in length). These transcripts reflected
the content of the interviews verbatim, thereby
allowing reviewers to code the content in full. Based
within the methodology of “Coding Consensus,
Co-occurrence, and Comparison” as outlined by
Willms et al. (1990), the interview transcripts
were analyzed using a grounded theory analytic
approach (Glaser and Strauss, 1967).

First, approximately one-quarter (24%, n = 5)
of the interviews were randomly selected for coding
by the first and second authors. This coding was
completed at a general level by identifying common
words or phrases seen in the interviews, in order to
condense the data into analyzable units. Paragraphs
within each interview were assigned open and
axial codes based on a priori (i.e. questions in
the interview guide) or emergent themes (Strauss
and Corbin, 1998). In many instances, the same
paragraph was assigned multiple codes. These
initial codes were provided to the full research team.
Disagreements in assignments or descriptions of
codes were resolved through a discussion among
all the study authors and a final coding matrix was
created.
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Next, the first and second authors independently
coded all 21 interviews in their entirety using the
agreed-upon coding matrix. These two authors
then reviewed all the codes proposed and discussed
whether they agreed or disagreed with each of the
codes as chosen by the other. Comparison of codes
assigned to one of the transcripts revealed an inter-
rater reliability rate of 96% – a level indicating high
concordance between coders (Boyatzis, 1998).

Finally, all of the codes were entered into
Dedoose, a computer program designed for
qualitative and mixed-methods analyses (Dedoose,
2015). Using the method of constant comparison
(Glaser and Strauss, 1967), codes were then
grouped into broader themes, and provided the
basis for a group discussion among all the
authors regarding the thematic salience and ensuing
conceptual map of themes.

Results

Participants
Twenty-one patients diagnosed with a terminal
illness, who had a prognosis of six months or less
to live, were enrolled in the study between 2012
and 2015. The patients were receiving care at
either San Diego Hospice or Mission Hospice, both
located in San Diego, California, USA. Patient ages
ranged from 58 to 97 years, with a mean age of 78
years (SD = 11). A majority of the patients were
Caucasian (81%, n = 17) and approximately one-
half were male (57%, n = 12), Christian (48%,
n = 10) and diagnosed with cancer (48%, n =
10). The remaining diagnoses included chronic
obstructive pulmonary disease, congestive heart
failure, amyotrophic lateral sclerosis, pulmonary
fibrosis, and end-stage liver disease. Most study
patients were either widowed (38%, n = 8) or
currently married (33%, n = 7).

Descriptions and characteristics of wisdom
In response to open-ended questions regarding
general characteristics of wisdom, patients spon-
taneously discussed each of the nine components
of wisdom as previously identified in the meta-
review by Bangen et al. (2013), thereby supporting
the review’s overall findings. However, the order of
thematic salience of individual components for this
hospice sample (Table 1) differed from that based
on salience in the published literature (given above
in the Introduction). For hospice patients, the
order was: (1) prosocial attitudes and behaviors, (2)
social decision making and general knowledge of
life, (3) emotional regulation, (4) openness to new
experience, (5) acknowledgment of uncertainty, (6)

spirituality and religiosity, (7) reflection and self-
understanding, (8) sense of humor, and (9) value
relativism and tolerance. See Table 1 for exemplar
patient quotes related to each general theme.

Influences of Illness on Wisdom

Impact of illness and receiving hospice

care

In addition to the general conceptualizations of
wisdom presented above, the hospice patients in
this sample were able to provide additional unique
insights into how wisdom may build or transform
after being diagnosed with a terminal illness. These
shifts were not necessarily changes the patients
had intentionally cultivated. Instead they described
dramatic shifts that occurred in a relatively short
time frame, and ones that were directly linked to
being seriously ill and/or initiating hospice care.

“I think I have learned wisdom, but I did not learn
it from home. I have learned most of it from being
in the situation I am in now, really. I never thought
about it before. It was just, you know… I was doing
my own thing and everything was fine. Then you get
to a point where you cannot do it anymore, and the
wisdom comes in learning how to handle the situation
you are in.”

“I really did not have to think about wisdom before I
was ill.”

“I guess that’s the last experience that I’ve had to
deal with. My perspective, my outlook on life - my
outlook on everything - has changed. It’s grown
tremendously.”

Active acceptance

Patients described their hope of finding a sense
of acceptance or peace related to their illness,
particularly in light of their ensuing physical
changes and loss of functioning. This theme was
not described as a passive “giving up,” but as an
active coping process. Here patients emphasized
appreciating life, taking the time to reflect, and even
finding ways to live more simply than before they
became ill. There was also a keen sense of fully
enjoying the time they had left and in so doing,
finding the beauty in everyday life.

“For all my life, being a Southerner and having been
in beauty contests, I got up in the morning, put my
full makeup on, and did my hair every day. A lady
was never in her night gown unless she was giving
birth! Now all that is very, very difficult for me and
I think that has been really hard. I’ve accepted it, and
I realized that I have to let it go. I have to ask for help
and allow them to help me. I try to take all this with as
much graciousness as possible - which I’ve learned is
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Table 1. Emergent themes reported by 21 hospice patients regarding general descriptions and characteristics
of wisdom

emergent theme exemplar quotes
............................................................................................................................................................................................................................................................................................................................

Prosocial attitudes and
behaviors

“I think you would have more wisdom if you have empathy and compassion. Because with
empathy and compassion, comes understanding.”

“I’ve never seen anybody who is self-centered who I can say is wise.”
Social decision making and

general knowledge of life
“I think a wise person goes and seeks counsel and looks for information before they just jump in

and make a decision… They weigh the consequences and the pros and the cons.”
“Wise people, in my opinion, will think a great deal before they make any judgments.”

Emotional regulation “I think many times your emotions and personal problems can get in the way of being wise.”
“Every day is a living experience, and it is what you can make of it, whether it is going to be a

happy day or not. What you allow into your life makes you happy or sad.”
Openness to new experience “Wisdom is knowledge learned by your mistakes and the action you take to correct those

mistakes.”
“Keep involved with things. Keep your eyes open, your ears open, study, learn all you can about

every subject, and do not stop. Maybe then you will be wise…”
“I think that’s how we gain wisdom - by experience and observation and having an open mind to

everything that comes along.”
Acknowledgement of

uncertainty
“There is no way to know it all, that’s the whole problem. You don’t know it all. Nobody will,

and I think maybe that’s wisdom in itself - realizing that you don’t know anything.”
“Wisdom means seeing life on life’s terms.”

Spirituality and religiosity “I ask for wisdom… I have a relationship with God, and if I need something, I ask Him.”
“To me, wisdom is not from man. I get my knowledge and understanding from above.”
“I feel I’m wise every time I let go and surrender my little ego self; all you really have to do is

plant the seed, and then get out of the way and let the universe produce for you.”
Reflection and

self-understanding
“Start getting to know yourself… Because everything you’re ever gonna need, you’ve already

got.”
“Wisdom is the inner voice that we’re given at birth… but most people seem to seek exterior forces

and people, places, and things in order to make them happier, but to me wisdom itself emanates
from within us, we just have to slow down long enough to find it.”

Sense of humor “There is usually humor in a lot of things although there is sadness too. You cannot listen to that
sadness. You have to get out of it, or you get so depressed, you know. Then you are not good to
anyone and you are absolutely useless to yourself.”

Value relativism and tolerance “I think the characteristics of wise people are people who listen. They are good listeners… and
they aren’t judgmental. They are willing and open to listening to all sides before they say
anything.”

Note: Themes listed in order of thematic salience based on the hospice patients’ interviews. Themes compared to the components of
wisdom as described in the meta-review by Bangen et al. (2013).

more important anyway. And I realized that my friends
really don’t care. They don’t care that I don’t have
makeup on or I’m in my night gown. They are just
happy to see me out of bed sitting in a chair.”

“Well, I do not think I am the wisest person, but now
I think wisdom is about cultivating a happy attitude
in your life. Not necessarily based on having money,
but being happy with just looking at the sky and
appreciating nature and loving the people around you.
I think then you will have a very rich life.”

“Unfortunately, my body does not keep up with my
mind. I’m limited in the things I’d like to do and
want to do, but at the same time you have to make
adjustments. I mean, I used to be an avid tennis player
and hiking was a part of my life. I’ve had to say,
‘Well that’s behind you.’ I am very fortunate to have

a daughter and a wife who take me out places and who
take me to watch the seagulls at sunset.”

“Hmmm…what has changed? Well, one thing is that I
have no interest in money. Money used to be pretty
important… I always thinking ‘What could I buy?’
or ‘What could I do?’ I am not that way anymore.
Nothing material is important since I have been on
hospice.”

“I know when I moved here it was the best decision
I could have made. It was a painful one and then
I realized it was a wise decision to stop treatment.
I made the decision before it had to be made for
me. You can spin your wheels and go from doctor to
doctor looking for hundreds of different treatments...
But there comes a day when you have to accept the
fact that everything that can be done has been done.”
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Galvanized growth

Patients also spoke of positive changes they
encountered in response to their illness. These
adaptive characteristics were stimulated and forged
by the difficulty of living with a terminal illness, and
this galvanizing process was linked directly to in-
creased wisdom. For example, most patients talked
about finding increased determination, gratitude,
positivity, and strength. Patients further noted
increases in spiritual or religious practices as they
connected to these evolving aspects of themselves.

“Every day I wake up and I am alive, I am thankful. I
do not take it for granted. I did before I got sick - but
not now.”

“I think I’m a little stronger in my life. When you are
with the disease, it makes you have a lot of patience.”

“I think I know more about people; people’s reactions,
what people are really striving for, and the importance
of goals and things that I did not even think about
before.”

“I say to the Lord when I wake up in the morning, ‘My
God, thank you for giving me my new life.’ Because
when you get up in the morning, it is a new life.
Someday I will not get up no more.”

“Now wisdom is being aware of my surroundings,
trying to read the people that I meet, and trying to
appreciate my day and look for the gifts. Look for the
positive instead of the negative, I would say.”

W i sdom involves persistent and dynamic

balance

Ultimately, patients described wisdom as a per-
petual balance between actively accepting illness on
one hand, while wanting to grow and change on
the other (see Figure 1 for a conceptual model).
Contentment was seen when both sides of the
“seesaw” experience were acknowledged, with an
understanding that on some days the seesaw
forgivably tipped more to one side than the other.
There was no “perfect” solution in the face of
illness, but rather on-going vacillations between
learning to accept things as they were versus striving
to change. For patients, wisdom involved honestly
recognizing this struggle and humbly allowing it to
exist. This process often led to clearer intentions
about how the patients wanted to live during their
remaining days, with a sense of gravitas for how
those final days would directly reflect their life’s
legacy.

“I started a new business, kept that going, and then I
guess the last and final life-changing event was being
diagnosed with stage IV lung cancer - inoperable and

basically terminal. I’m working on living as long as I
can, but the point is that I am looking forward to taking
whatever God has given me, whatever I have during
the rest of my life, then I will leave it.”

“I’ve got three more treatments, then we’re gonna do
the testing and all of that. We will see how it all works
up. But whatever way it works, it’s just gonna work out
the way it is supposed to. I’ll do what I can.”

“I had to learn how to do nothing – I went from
a person that did everything to a person that does
nothing. It takes more wisdom than I had. I have it
now because I have learned how to cope with it, and
I am more comfortable with my situation. Not 100%,
but more comfortable.”

“Well, right now, I could just sit around and feel sorry
for myself and not do anything at all. And what a waste
that would be at the end of my life.”

“I want them to remember me with a smile, laughing
and giggling and doing some of the silly things we do.
You know, it is fun. Why do you want to leave on a sad
note? I do not want to be remembered being sad.”

“You know I’m terminal. When I came in, they said
there will be two or three weeks… it has been six
weeks, and now it is getting to the point where my
ability to swallow is gone; it should happen today
or tomorrow. I know I’m going [to die] and this is
wisdom. I’m not going to worry about whether I chose
the right thing to do, or whether my life was good
enough. I know I’m going… and I don’t fear.”

Discussion

This study offers a unique perspective on wisdom
from patients receiving hospice care at the end
of their lives, thereby contributing to previous
conceptualizations of wisdom’s cognitive, reflective,
and affective origins (Clayton and Birren, 1980;
Ardelt, 2004; Thomas et al., 2017). There are
several similarities between the themes discussed
by this hospice sample and those previously
reported in the literature. Specifically, nine of
the subcomponents of wisdom spontaneously
described by these hospice patients were similar to
those outlined in the meta-review by Bangen et al.
(2013); however, the order of salience was different.
Thus, compared to the frequency of citations in
the published papers, the dying patients ranked
emotional regulation, openness to new experience,
and spirituality higher, whereas reflection and self-
understanding, and value relativism and tolerance
were ranked lower.

Patients in this study explained the nuances
of how receiving a terminal illness and entering
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Gratitude & Positivity 
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Prosocial Attitudes & Behaviors 
Social Decision Making 
Spirituality/ Religion 
 

Figure 1. (Colour online) Conceptual model of wisdom as qualitatively described by patients receiving hospice care at the end of their life

(n = 21).

hospice care changed their overall perspective, how
they strived to actively accept their new situation,
and how they found a refined sense of galvanized
growth in the process. These patients also shed new
light on how wisdom involved a delicate balance
between learning to simply be, while continually
striving to change. Hospice staff may be familiar
with how patients seem to “seesaw” in this regard.
On some days, patients may appear very accepting
of their life circumstances, while on others they
seem fraught with struggle. This same process
may be mirrored in the actions of patients’ loved
ones, and may even be seen among staff as
they aim to actively accept patients’ mortality, yet
simultaneously work hard to improve the lives of the
patients and their families on a daily basis (Meier
et al., 2016).

In some respects, perhaps this “seesaw” concept
is similar to the balance described in the Serenity
Prayer: “Lord, grant me the serenity to accept
the things I cannot change, courage to change the
things I can, and wisdom to know the difference”
(Niebuhr, 2015). In its simplicity, this prayer
highlights the dynamic and dualistic nature of

wisdom as described by the hospice patients in
this study. They too conveyed a pervasive battle
that, when paradoxically embraced, could lead to
contentment – even when the worst of life or death
is placed before us.

Finally, the hospice patients in this study noted
how their struggles related to conscious decisions
about the attitudes and behaviors they wished to
express in their final days. The patients understood
that their final actions would impact their legacy.
This finding speaks directly to the importance of
not only providing dignity in care, but also ensuring
that legacy-related needs of patients are addressed
(Chochinov, 2007). In sum, the hospice patients in
this study highlighted how, after being diagnosed
with a terminal illness, one’s life perspective shifts.
One may learn to accept the illness, but may also
wisely strive for growth at the same time. This
tension can catalyze the need to live each day fully,
and by doing so, can leave an even greater legacy.

Although beneficial in understanding
perspectives on wisdom among adults in hospice
care, this study does have limitations. First, all
the participants were drawn from a sample in San
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Diego, California, and the majority of patients
were Caucasian (81%). Although this percentage
mirrors 2014 national statistics with approximately
76% of all hospice patients in the USA being
Caucasian (NHPCO Facts and Figures, 2015), it
leaves unanswered questions about how a more
geographically, ethnically, and racially diverse
group of patients might describe wisdom at the end
of their lives.

Additionally, because this study required a 60-
minute interview, patients with serious cognitive or
other psychiatric diagnoses (e.g. major depressive
disorder) were not likely to participate. As a result,
the components of wisdom found in this study such
as active coping and galvanized growth need to be
further evaluated within other clinical populations.
Finally, the one-time qualitative interview was con-
ducted among patients who were receiving hospice
care and, by definition, were in the last six months
of life. As a result, all the patients are now deceased,
thereby barring any follow-up assessments.

Overall, these study findings suggest that
interviewing hospice patients might hold value for
understanding not only the concept of wisdom, but
other important concepts as well (Morley, 2004).
For example, hospice patients may help us refine
other conceptualizations about aging, illness, love,
loss, or even grace in the face of death (Depp and
Jeste, 2006; Montross-Thomas, 2015). Perhaps
those living in the last six months of their life could
provide an unparalleled and exquisite window into
what it means to truly “be alive.”

“In the last analysis, it is our conception of death
which decides our answers to all the questions life puts
to us.”

— Dag Hammarskjöld, former Secretary-General
of the United Nations (1964).
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ABSTRACT

Background: From a conceptual point of view, close friends are an important resource for promoting activity
engagement in old age. Leisure activity engagement in turn is a key predictor of cognitive performance.
Empirically, it remains unclear so far whether leisure activity engagement mediates between having close
friends on the one hand and cognitive performance on the other, which we investigated in a large sample of
older adults.

Methods: We assessed cognitive performance (Mill Hill vocabulary scale and Trail Making Test (TMT) parts
A and B) in 2,812 older adults. Participants reported information on leisure activity engagement and close
friends.

Results: A larger number of leisure activities and a larger number of close friends were significantly related to
better cognitive performance in the Mill Hill vocabulary scale and TMT parts A and B. A larger number of
close friends were significantly related to a larger number of leisure activities. The number of leisure activities
mediated more than half of the relation of the number of close friends to performance in all three cognitive
measures.

Conclusions: Having close friends may be helpful to stimulate and promote activity participation in old age.
By enhancing individuals’ cognitive reserve, this may finally preserve their cognitive performance level in old
age.

Key words: cognition, cognitive reserve, leisure activities, close friends, older adults

Introduction

In current gerontological research, a major goal is
to understand how interindividual differences in
cognitive functioning in old age emerge (Hultsch
et al., 1999). To address this issue, the cognitive
reserve concept postulates that interindividual dif-
ferences in the effective recruitment of neural net-
works and cognitive processes explain differences in
individuals’ capacity to cope with or compensate
for age-related decline (Stern, 2009, 2012). In
individuals with healthy cognitive functioning,
these mechanisms contribute to the adaptation of
brain activity when task difficulty level is increased
and thereby enhance cognitive performance (Stern,
2012). Empirically, corroborating the predictions

Correspondence should be addressed to: Andreas Ihle, Center for the
Interdisciplinary Study of Gerontology and Vulnerability, University of
Geneva, Boulevard du Pont d’Arve 28, 1205 Geneva, Switzerland. Phone: +41
22 37 98308. E-mail: Andreas.Ihle@unige.ch. Received 25 Jan 2018; revision
requested 4 Apr 2018; revised version received 10 Apr 2018; accepted 25 Apr
2018. First published online 1 June 2018.

of the cognitive reserve concept, evidence showed
that engaging in leisure activities in old age
contributes to the build-up of cognitive reserve and
is related to better cognitive functioning such as
memory and executive functioning in old age (Karp
et al., 2006; Engelhardt et al., 2010; Paillard-Borg
et al., 2012; Wang et al., 2013; Ihle et al., 2017; see
Hertzog et al., 2008; Opdebeeck et al., 2016, for
overviews).

Recently, a focus in research on this topic
became to investigate the role of cognitive reserve
markers (such as engaging in leisure activities)
for explaining the relational pathways from other
individual difference characteristics to cognitive
functioning in old age (Ihle et al., 2016). Such
characteristics may also concern social aspects of
older adults’ life as, for example, the number of
their close friends. This seems reasonable since
prior empirical studies showed that having a larger
number of close friends is related to better cognitive
status and reduced cognitive decline in old age
(Barnes et al., 2004; Wang et al., 2015; Ho,
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2016; Kimura et al., 2017). In general, close
friends can serve as or provide access to emotional
resources (companionship, positive interactions,
and emotional support), instrumental resources
(financial support and domestic support), and
informational resources (exchange of knowledge
and key information; Bourdieu, 1985). These
resources may, for example, help to stimulate and
enhance an individual’s activity participation. As
empirically revealed, individuals show a greater
engagement in a variety of leisure activities if they
have a larger number of close friends (Flora and
Segrin, 1998; Huxhold et al., 2014; Hamilton et al.,
2017).

From a conceptual perspective, combining the
interplay of the aforementioned relationships in
one overarching framework, one could predict that
activity participation mediates between having close
friends on the one hand and cognitive performance
in old age on the other. Such mechanisms
would be in line with more general gerontological
models such as activity theory (Havighurst, 1951)
and continuity theory (Atchley, 1989), which
postulated that older adults would age successfully
if they continued engaging in the same activities
as in midlife and, when maintenance was no
longer possible, found alternative leisure activities.
Yet, even if maintaining a variety of activities or
engaging in new activities in old age becomes
difficult, with the help of resources and support that
close friends can provide, engagement in activities
will be promoted, which in turn will have positive
aftereffects on cognitive functioning.

Hence, it seems an appealing question whether
activity participation mediates between having close
friends on the one hand and cognitive performance
in old age on the other. However, empirically,
this question has not been investigated so far.
Therefore, with a large sample of older adults, our
specific goal was to investigate whether the number
of leisure activities mediated the relation of the
number of close friends to cognitive performance
(i.e. vocabulary, cognitive processing speed, and
cognitive flexibility).

Methods

Participants
Data were collected in 2011 and 2012 and
come from the Vivre–Leben–Vivere (VLV) survey
(Ludwig et al., 2014; Ihle et al., 2015; Oris et al.,
2016), which is a part of the research program
LIVES on vulnerability processes across the life
course. Participants were randomly selected in the
cantonal and federal Swiss administrations’ records
and stratified by age (65–69 years, 70–74, 75–

79, 80–84, 85–89, and 90+), sex, and canton
(Bale, Berne, Geneva, Ticino, and Valais). Two
thousand eight hundred and twelve participants
with cognitive performance assessment served as
sample for the present study. Mean age was 77.9
years (SD = 8.2, range 65–101). The sample
comprised 1,330 women (47.3%) and 1,482 men
(52.7%). All participants gave informed consent
and the present study included adherence to the
declaration of Helsinki and had been approved by
the local ethics commission.

Materials

Cognitive performance
Mill Hill. We administered the Mill Hill scale
(Deltour, 1993) measuring vocabulary. For each
item, participants had to underline the word (which
was intermixed with five distractor words) that
semantically matched the target word. After one
practice item, participants had to complete ten
items. The Mill Hill score was the proportion of
correctly completed items.

TMT A. We administered the Trail Making
Test part A (TMT A; Reitan, 1958) measuring
cognitive processing speed. After seven exercise
trails (connecting the numbers from 1 to 8),
participants had to connect the numbers from 1 to
25 as fast as possible and without error in ascending
order. The TMT A completion time was the time
in seconds needed to correctly connect the 25
numbers.

TMT B. We administered the Trail Making Test
part B (TMT B; Reitan, 1958) measuring cognitive
flexibility. After seven exercise trails (connecting 1-
A-2-B-3-C-4-D), participants had to connect the
numbers 1–13 in ascending order and the letters
A–L in alphabetic order while alternating between
numbers and letters (i.e. 1-A-2-B-3-C ... 12-L-13)
as fast as possible and without error. The TMT B
completion time was the time in seconds needed to
correctly connect the 25 numbers/letters.

Number of leisure activities
We interviewed participants regarding their leisure
activities such as sports and other physical
exercises, go to the cinema, go to conferences, go
into a restaurant, journeys, artistic activities, table
games, and municipality activities. For analyses, we
calculated the overall number of leisure activities
participants engaged in.

Number of close friends
We asked participants to indicate the number of
their close friends (Barnes et al., 2004; Ho, 2016).
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Covariates
We additionally repeated mediation analyses simul-
taneously controlling for the following covariates:
age, sex, highest educational level attained (i.e.
primary school level, inferior secondary school
level, apprenticeship graduation, superior second-
ary school level, technical college or superior
vocational college degree, or university degree),
marital status (i.e. single, married, separated,
divorced, or widowed), retirement status (i.e.
retired or not), subjective health status (i.e. based
on a rating scale ranging from 0 = “worst
imaginable health” to 100 = “best imaginable
health”), and BMI (i.e. calculated as the self-
reported weight in kg divided by the squared
self-reported height in m).

Procedure

A face-to-face questionnaire was administered
using the CAPI (Computer Assisted Personal
Interview) method. This session contained (besides
a larger set of other questionnaires) a socio-
demographic survey, the questions regarding
leisure activities and close friends, and the paper–
pencil assessment of the three cognitive measures.
Participants were individually tested by trained
research personnel, who always assured that
participants fully understood and followed the
instructions.

Statistical analyses
The following analyses were run: We inspected
relations between performance in Mill Hill, TMT
A, TMT B, the number of leisure activities,
and the number of close friends (by calculating
Pearson’s correlation coefficients r). Regarding our
specific goal, we investigated whether the relation
of the number of close friends to performance in
Mill Hill/TMT A/TMT B was mediated via the
number of leisure activities. For these mediation
analyses, we used a path model approach, with
an individual mediation model for each cognitive
measure. These models contained three paths (see
Figure 1 for an illustration): path a, the number
of leisure activities regressed on the number
of close friends; path b, performance in Mill
Hill/TMT A/TMT B regressed on the number
of leisure activities; and path c, performance
in Mill Hill/TMT A/TMT B regressed on the
number of close friends. Importantly, for evaluating
mediation, the applied path model approach
allowed simultaneously estimating the residual
direct (non-mediated) relation of the number of
close friends to performance in Mill Hill/TMT

Figure 1. General structure of the path models applied to

investigate whether the relation of the number of close friends to

cognitive performance in old age was mediated via the number of

leisure activities. Thesemodels allowed simultaneously estimating

the residual direct (non-mediated) relation of the number of close

friends to performance in Mill Hill/TMT A/TMT B (c) and the

indirect (mediated) relation via the number of leisure activities

(a∗b).

A/TMT B (i.e. the coefficient of path c) and
the indirect (mediated) relation via the number of
leisure activities (i.e. the product of the coefficients
for paths a and b), including their significance. The
proportion of the size of the mediated relation and
the total relation (i.e. the sum of the mediated
and the non-mediated direct relation) allowed
quantifying the portion of the relation of the
number of close friends to performance in Mill
Hill/TMT A/TMT B that was exerted indirectly via
the number of leisure activities as mediator. For all
analyses, to achieve that higher values represented
better performance across all variables (as common
in correlative studies), for TMT A and TMT B, the
distribution of completion time of all participants
was reversed based on the sample mean so that
interindividual differences remained identical.

Results

Descriptive statistics
Mean performance in Mill Hill was 59.4% correct
(SD = 25.7). Mean completion time in TMT A
was 66.20 sec (SD = 30.61). Mean completion
time in TMT B was 127.59 sec (SD = 52.66).
Mean number of leisure activities was 8.15 (SD =
3.50). Mean number of close friends was 1.90
(SD = 1.23).

Bivariate relations between measures
A larger number of leisure activities and a larger
number of close friends were significantly related to
better performance in all three cognitive measures.
In addition, a larger number of close friends
were significantly related to a larger number of
leisure activities (see Table 1 for the full descriptive
correlation matrix).
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Table 1. Full descriptive correlation matrix of
measures

variable 1 2 3 4 5
........................................................................................................................................................

1. Mill Hill –
2. TMT A 0.24∗∗∗ –
3. TMT B 0.28∗∗∗ 0.62∗∗∗ –
4. Number of

leisure activities
0.23∗∗∗ 0.39∗∗∗ 0.33∗∗∗ –

5. Number of close
friends

0.11∗∗∗ 0.17∗∗∗ 0.12∗∗∗ 0.27∗∗∗ –

∗∗∗p < 0.001.

Table 2. Results of mediation analyses

indirect residual direct

variable relation relation
........................................................................................................................................................

Mill Hill 0.06∗∗∗ (50.5%) 0.05∗∗

TMT A 0.10∗∗∗ (59.1%) 0.07∗∗

TMT B 0.07∗∗∗ (58.2%) 0.05∗

Note. Results of mediation analyses to investigate whether the
relation of the number of close friends to performance in Mill
Hill/TMT A/TMT B was mediated via the number of leisure
activities. Left panel: Values represent indirect (mediated) relation
sizes β. In parentheses, the portion of the relation of the number of
close friends to performance in Mill Hill/TMT A/TMT B that was
exerted indirectly via the number of leisure activities is given. Right
panel: Values represent residual direct (non-mediated) relation
sizes β.
∗∗∗p < 0.001.
∗∗p < 0.01.
∗p < 0.05.

Mediation analyses
Regarding our specific goal, we found that the
relation of the number of close friends to all
three cognitive measures was partly mediated via
the number of leisure activities. Specifically, the
number of leisure activities mediated about 50.5%–
59.1% of the relation of the number of close
friends to cognitive performance (see Table 2 for an
overview).

Additional control analyses
We additionally repeated mediation analyses sim-
ultaneously controlling for age, sex, educational
level, marital status, retirement status, subjective
health status, and BMI. In these control analyses,
the mediation of the relation of the number of
close friends to all three cognitive measures via the
number of leisure activities remained significant.
The number of leisure activities mediated about
53.0%–85.6% of the relation of the number of close
friends to cognitive performance (see Table 3 for an
overview).

Table 3. Results of mediation analyses (controlling
for covariates)

indirect residual direct

variable relation relation
........................................................................................................................................................

Mill Hill 0.03∗∗∗ (85.6%) <0.01 ns
TMT A 0.06∗∗∗ (53.0%) 0.05∗∗

TMT B 0.04∗∗∗ (69.7%) 0.02 ns

Note. Results of mediation analyses to investigate whether the
relation of the number of close friends to performance in Mill
Hill/TMT A/TMT B was mediated via the number of leisure
activities, simultaneously controlling for age, sex, educational level,
marital status, retirement status, subjective health status, and BMI.
Left panel: Values represent indirect (mediated) relation sizes β. In
parentheses, the portion of the relation of the number of close
friends to performance in Mill Hill/TMT A/TMT B that was
exerted indirectly via the number of leisure activities is given. Right
panel: Values represent residual direct (non-mediated) relation
sizes β.
∗∗∗p < 0.001.
∗∗p < 0.01.
ns = non-significant, p > 0.05.

Discussion

The present study set out to investigate whether
the number of leisure activities mediated the
relation of the number of close friends to cognitive
performance in a large sample of older adults. First
of all, results showed that greater engaging in leisure
activities was related to better performance in all
three investigated cognitive measures. This further
corroborates the conceptual view that an active
lifestyle in late adulthood may further contribute
to cognitive reserve, thereby being related to better
cognitive status in old age (Hertzog et al., 2008; Ihle
et al., 2015; Opdebeeck et al., 2016). Furthermore,
again coherently for all three investigated cognitive
measures, our results are in line with prior empirical
studies showing that having a larger number of close
friends is related to better cognitive performance
in old age (Barnes et al., 2004; Wang et al., 2015;
Ho, 2016; Kimura et al., 2017). Present results also
confirm that individuals show a greater engagement
in a variety of leisure activities if they have a larger
number of close friends (Flora and Segrin, 1998;
Huxhold et al., 2014; Hamilton et al., 2017).

Following our specific goal, notably coherently
for all three investigated cognitive measures, we
found that activity participation mediated between
having close friends on the one hand and cognitive
performance in old age on the other. Specifically,
the number of leisure activities mediated more
than half of the relation of the number of close
friends to cognitive performance. Importantly, this
finding was robust to adjustment for a wide array
of potentially confounding variables including age,
sex, educational level, marital status, retirement
status, subjective health status, and BMI. This
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confirms that close friends are an important
resource in old age (Bourdieu, 1985; Barnes
et al., 2004; Huxhold et al., 2014; Wang et al.,
2015; Kimura et al., 2017). For instance, if
maintaining a variety of activities or engaging
in new activities in old age becomes difficult,
with the help of resources and support that close
friends can provide, engagement in activities could
be promoted, which in turn may have positive
aftereffects on cognitive functioning. This also
suggests that for cognitive functioning in old age it
seems not only important to have a number of close
friends, but also to use the resources and support
offered by those friends such as encouragements to
pursue an active life. In conclusion, present results
suggest that having close friends may be helpful
to stimulate and promote activity participation
in old age. By enhancing individuals’ cognitive
reserve, this may finally preserve their cognitive
performance level in old age.

In terms of possible practical and policy
implications, one could argue that promoting
activity participation with the help of older adults’
social networks might perhaps contribute to their
cognitive health. However, given the limitations
of present cross-sectional data, we underline that
future longitudinal studies will have to further
investigate the present observations before making
suggestions. In the context of the latter notions,
we acknowledge that the present study is limited
by its cross-sectional design that does not allow
for causal inferences. The directionality of observed
relationships cannot be established with the present
cross-sectional data. Thus, we cannot clearly disen-
tangle between individuals who decline because of
reducing activities and those who reduce activities
because of cognitive decline. More generally,
analyses of the present study give only information
about interindividual differences in cognitive status
but do not allow drawing conclusions regarding
cognitive decline (i.e. intraindividual changes over
time). For instance, present observations may be
affected by selection issues. Those individuals with
lower cognitive functioning from early in life may
attract fewer friends and may pursue fewer leisure
activities later in life. Moreover, although present
findings were robust to adjustment for a wide array
of potentially confounding variables including age,
sex, educational level, marital status, retirement
status, subjective health status, and BMI, there may
be other covariates that have not been assessed
and therefore could not be controlled for. Thus,
the present study identifies important associations,
but cannot address causal relations. Therefore, the
present study may stimulate future longitudinal
research assessing changes in a comprehensive set
of cognitive domains, activities, and social networks

to gain further insights into the interplay of having
close friends, engagement in leisure activities, and
cognitive functioning in old age.
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ABSTRACT

Objectives: The objectives of the study were to examine the trajectory of spirituality among older adults, to
investigate the roles of gender and religion on the developmental trajectory of spirituality, and to explore
whether the linear growth of spirituality accelerated or decelerated at time points at which the participants
reported high scores of social support and flexibility.

Design: A five-year longitudinal study.

Setting: The research used data from a longitudinal study, which follows a non-institutionalized older adults
cohort of residents from France. The data used in this paper were collected at three time points (T1: 2007;
T2: 2009; T3: 2012).

Participants: A total of 567 participants were included in the analysis (59.44% female; Mage = 75.90, SD =
5.12).

Measurements: Multilevel growth curve analysis was used measuring spirituality, satisfaction with social
support, and flexibility.

Results: The results indicated the following: (1) stability of spirituality over time, (2) older women reported
higher levels of spirituality than older men, and those who had a religion reported higher scores of spirituality
than their counterparts who had no religion (these effects were strong and clinically meaningful), (3) older
adults who reported higher levels of social support and flexibility also reported higher levels of spirituality,
and (4) the slope of spirituality seemed to accelerate at time points at which participants also had higher levels
of social support and flexibility (these effects were rather small but of theoretical interest).

Conclusion: The results of the present study help to improve the understanding of the potential benefit of
encouraging the spiritual aspects of life.

Key words: aging, longitudinal studies, spirituality, religion

Introduction

The spirituality dimension of older adults has
recently been integrated in the field of successful
aging because of its links with health and well-
being outcomes (Tomás et al., 2016). Spirituality
has long been associated with religion. Hill and
Pargament (2008) defined religiosity as a reference
to external, institutionalized, formal, and doctrinal
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aspects of religious life, whereas spirituality refers
to a personal subjective experience. Spirituality is
a search for meaning, involving the questioning
of life and the relationship with the sacred
or transcendent, which may or may not stem
from the development of religious rituals and
the formation of a community (Koenig et al.,
2001). From a theoretical perspective, Erikson’s
(1987) psychosocial theory of development and
Tornstam’s (2005) gerotranscendance theory argue
that as age increases, many people perceive
themselves as having increasingly transcendent
attitudes. They take more delight in their inner
world, are less fearful of death, and feel a greater
connection to the entire universe. In a review
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of spiritual change with aging, Dalby (2006)
indicated an increase in spirituality or aspects of
gerotranscendence with age. In a longitudinal study
across a life span of over 60 years, Wink and
Dillon (2002) suggested that levels of spirituality
increased significantly especially from middle to
late adulthood, with women evidencing a higher
level of spirituality than men. Although some
experimental studies have explored changes in
levels of spirituality over the course of people’s
lives (i.e. across the life span), surprisingly a few
studies have investigated trajectories of spirituality
among older adults. However, spirituality may
offer a purpose and meaning toward the end
of life and provides a framework for managing
concerns and decisions at this time. Thus, the first
objective of the present study was to examine the
trajectory of spirituality among older adults. Based
on previous results, we assumed that there would
be an increase in spirituality over time. We also
examined the roles of gender and religion on the
trajectory of spirituality. We expected higher scores
of spirituality for women and for those who report
having religious beliefs than for men and for those
reporting no religion.

Several mechanisms to explain relationships
between spirituality and health or well-being
outcomes have been reported (Zimmer et al.,
2016). Among them, social support has been raised
as a main contributing factor that could be explored
further. Social support is an essential element of
well-being, especially among older adults (Seeman,
2000). The needs to belong, to trust others,
and to rely on each other are fundamental
human motivations, which give meaning of life.
In particular, perceived social support, which has
consistently been associated with various positive
outcomes, appears to be more important than
received social support (Cohen et al., 2000).
On this basis, we can expect a relationship
between spirituality and satisfaction with social
support.

The importance of maintaining a sense of
control over personal development for better
psychological well-being has largely been acknow-
ledged as a primordial factor among a wide
range of developmental regulation theories. The
role of goal adjustment among aging processes
has been developed in the dual process model
of Brandtstädter (Brandtstädter and Rothermund,
2002). This model highlights that there is an
age-related shift toward flexibility over tenacity.
According to Brandtstädter, flexibility enhances
the disengagement from instrumental striving and
the reorientation toward intrinsic, self-transcending
goals under declining life-time reserves. By under-
mining future-related goals, a growing awareness

of life’s finitude should also strengthen an
orientation toward values and sources of meaning
that transcend the horizon of personal lifetime
(Brandtstädter et al., 2010). On this basis, we
can expect a relationship between spirituality and
flexibility.

In sum, based on a longitudinal study, the first
objective of the present study was to examine
the developmental trajectory of spirituality among
older adults. We expected an increase in spirituality
over time. In addition, we investigated the roles
of gender and religion on the developmental
trajectory of spirituality among older adults. We
expected that older women as well as religious
individuals would have higher scores of spirituality.
The second objective was to explore the within-
person synergies of spirituality, social support,
and flexibility. We hypothesized that trajectories of
spirituality were accelerated at time points at which
older adults reported high scores of social support
and flexibility.

Methods

Participants and procedure
This research used data from an ongoing longitud-
inal study initiated in 2001 (for more details, see
Alaphilippe et al., 2005) by a team of researchers at
the University of Tours (France), and which follows
a non-institutionalized older adults cohort of
residents from France (recruited through an advert-
isement in a specialized journal). The survey was
mailed and participants returned the completed
questionnaire in a prepaid envelop. Anonymity was
ensured by attributing an identification number
to each participant. Data were collected every
two years between 2001 and 2012. On the first
assessment in 2001, the sample of this cohort
comprised 906 participants with a mean age of 72.5
years (SD = 5.89, range = 62–95). In 2001, 2003,
and 2005, spirituality was not assessed. Thus, the
data used in this paper were collected at three
time points, with participants participating in up to
three waves of measurement (T1: 2007; T2: 2009;
T3: 2012). Data for spirituality were available in
2007 (T1) for 567 participants (48.15% married
or had a partner; 59.44% female; Mage = 75.90,
SD = 5.12), in 2009 (T2) for 387 participants
(51.68% married or had a partner; 58.91% female;
Mage = 79.23, SD = 4.96), and in 2012 (T3)
for 362 participants (49.45% married or had a
partner; 60.22% female; Mage = 81.80, SD =
4.65). The sample included a large proportion of
participants (i.e. 78.3%) who reported having a
religion with older women reporting more religious
beliefs than older men (χ2(1) = 6.87, p < 0.001).
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Table 1. Sample characteristics and descriptive statistics

2007 2009 2012
N = 567 N = 387 N = 362

..............................................................................................................................................................................................................................................................

Age, M(SD) 75.9 (5.1) 79.2 (4.9) 81.8 (4.7)
Male, % (n) 40.6% (230) 41.1% (159) 39.8% (144)
Religious persons, % (n) 78.3% (N = 444) 78.3% (303) 78.5% (284)

Marital status,% (n)
With partner 48.1% (273) 51.7% (200) 49.4% (179)
Without partner 51.9% (295) 48.3% (187) 50.6% (183)

Years of education, M(SD) 10.2 (2.5) 10.4 (2.4) 10.5 (2.6)
Financial satisfactiona, M(SD) [1–4] 3 (0.7) 3 (0.6) 3 (0.6)
Health evaluationb, M(SD) [1–5] 3 (0.6) 2.9 (0.5) 2.9 (0.6)
Number of diseasesc, M(SD) 2.4 (1.5) 2.5 (1.7) 2.5 (1.7)
Spirituality, M(SD) [1–6] 4.5 (1.1) 4.4 (0.7) 4.3 (1.1)
Flexible goal adjustment, M(SD) [1–5] 3.7 (0.5) 3.7. (0.5) 3.7. (0.5)
Social support satisfaction, M(SD) [0–28] 2.9 (0.6) 3 (0.5) 3 (0.6)

M = Mean, SD (standard deviation), [min–max].
aFinancial satisfaction was assessed with the question: “How would you describe your present financial
situations: Very dissatisfied (1), Dissatisfied (2), Satisfied (3), Very satisfied (4).”
bHealth evaluation was assessed by the question: “In general, would you say your health is very poor (1), poor
(2), good (3), very good (4), or excellent (5)?.”
cThe number of diseases was evaluated with the Multidimensional Functional Assessment Questionnaire. This
scale uses a list of 26 common diseases in older persons (such as diabetes, chronic bronchitis, hypertension,
arthritis, gastrointestinal diseases, cardiovascular diseases, and cancer). The number of illnesses was measured
by the total number of diseases reported by each participant.

Among those with a religion, there were 92.74%
Catholics, 6.18% Protestants, 0.81% Buddhists,
and 0.27% Jews. (Religion was assessed by the
question: “Which is your religious affiliation? For
further analyses, religion was coded as a dummy
variable with religious persons (1) or not religious
persons (2).)

Across the three waves, the participants were
satisfied with their financial situation and con-
sidered their health as “good.” They had a
few diseases. The most frequent diseases en-
countered over the five years were arthritis (57%),
hypertension (27.5%), gastrointestinal diseases
(22.3%), and cardiovascular diseases (18%). The
main sample characteristics are presented in
Table 1.

Refusal, low cognitive performance, and death
are the common reasons for attrition in prospective
studies of older adults. In the present study,
retention rates were 68% between the first and
second waves and 93% between the second
and third waves. To investigate the potential
impact of attrition, differences in age, spirituality,
social support, and flexibility were tested between
participants who completed the measures during
the three waves and those who dropped out of
the study before Time 3. Although their scores of
spirituality and flexibility did not differ, participants
who dropped out were older (p < 0.001)
and reported lower levels social support at T1

(p = 0.004) than those who completed the three
waves.

Measures
Spirituality was assessed using a French version
of Underwood and Teresi’s (2002) daily spiritual
experience scale (DSES; Bailly and Roussiau,
2010). This short scale has been validated in
an older population and contains six items. It is
intended to assess a person’s perception of the
transcendent (God, the divine) in daily life. The
six items are rated using a Likert scale, in which
the response categories are “many times a day,” (6)
“every day,” (5) “most days,” (4) “some days,” (3)
“once in a while,” (2) and “never or almost never”
(1). High scores on DSES indicate high spirituality.
In the present sample, Cronbach’s α’s of the DSES
were 0.90 at T1, 0.92 at T2, and 0.91 at T3.

Social support was assessed using the subscale
satisfaction with social support of the Duke social
support index (Koenig et al., 1993). This scale
contains seven items. Items are rated on a 5-point
Likert scale, ranging from “never” to “most of
time.” Higher scores indicate more satisfaction with
social support. In the present sample, Cronbach’s
α’s of the social support were 0.81 at T1, 0.82 at
T2, and 0.83 at T3.

Flexible goal adjustment (FGA) was assessed
using a French version of Brandtstädter and
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Renner’s (1990) FGA scale. FGA contains ten
items. Items are rated on a 5-point Likert scale,
ranging from 1 “strongly disagree” to 5 “strongly
agree.” High scores on the FGA scale indicate high
accommodative flexibility. In the present sample,
Cronbach’s α’s of the FGA were 0.68 at T1, 0.74
at T2, and 0.74 at T3.

Data analysis
Multilevel growth curve analyses (MGCA) were
used to examine the trajectory of spirituality in
older adults (Singer and Willett, 2003). Consid-
ering that MGCA allows the number of available
measurement waves to differ across individuals, all
participants that completed the questionnaire of
spirituality at least once during the study could
be incorporated in the model (Singer and Willett,
2003). All analyses were conducted using the
R package labeled lme4 (using linear function
with p-values estimated based on Satterthwate’s
approximations) using the restricted maximum
likelihood algorithm for handling missing data
(Bates et al., 2015).

First, a two-level model estimated both the
average growth and the individual differences in
growth in order to examine the slope of spirituality
over time. At Level 1, age (linear trajectory) was
entered as a continuous predictor to estimate
the average intercept (β0) and the average linear
growth (β1) of the continuous outcome variable
of interest (spirituality). We also tested a model
in which age (linear trajectory) and squared age
(quadratic trajectory) were entered as continuous
predictors to estimate the average intercept (β0),
the average linear growth (β1), and the average
quadratic growth (β2). However, the quadratic
slope did not improve the model fit and was not
included in further analyses. The age variable was
centered at the initial age of the participants. Thus,
the intercept should be interpreted as the level of
spirituality experienced at 66 years. The random
effect of both the intercept and the linear slope was
included in each of the models.

Second, a MGCA model estimated the effect of
gender and religion (Level 2 ordinal predictors) on
the initial level of the continuous outcome variable
spirituality (intercept as outcome model) as well
as the cross-level moderating roles of gender and
religion in the linear developmental trajectory of
the continuous outcome variable spirituality (i.e.
slope as outcome model). In all analyses, gender
and religion were dummy coded (1 = male or
no religion; 2 = female or religion). Third, a
MGCA model was designed to test, in addition to
the aforementioned effects of gender and religion,
whether the linear growth of spirituality accelerated

or decelerated at time points at which the scores
of the participants on social support and flexibility
were higher than their own average (within-person
interactions between age and the other variables).
Therefore, this model estimated (in addition to
the sex and religion effects previously specified
in the second model) the within-person (as Level
1 continuous predictors (flexibility level 1 and
social support level 1) with group mean centering)
and the between-person (as Level 2 continuous
predictors (flexibility level 2 and social support level
2) with grand mean centering) main effects of both
social support and flexibility on the continuous
outcome variable (i.e. spirituality). Moreover, the
within-level moderating effects of social support
and flexibility (Level 1 continuous predictors
social support × age and flexibility × age) in
the developmental trajectory of the continuous
outcome variable of spirituality were also included
into the third model.

Results

Development of spirituality in older adults
(Model 1)
The results of the MGCA model revealed a non-
significant linear effect of age (b = −0.03, p > 0.10)
on spirituality (see Model 1 in Table 2).

Effect of gender and religion on spirituality in
older adults (Model 2)
Gender and religion were significantly associated
with spirituality (b = 1.97 and 5.24, p < 0.05).
In other words, older women reported a higher
level of spirituality (i.e. intercept) than older men.
Similarly, older adults who had religious beliefs
reported a higher level of spirituality than those
who had no religion. Moreover, gender did not
significantly moderate the developmental trajectory
of spirituality over time (b = −0.03, p > 0.10).
This result means that spirituality was significantly
higher for older women than older men and that
there is no evidence for a differential effect of
gender across age. Religion does not significantly
moderated the linear developmental trajectory of
spirituality over time (b = 0.13, p = 0.07) (see
Model 2 in Table 2).

Within-person synergies of spirituality, social
support, and flexibility (Model 3)
At Level 2 (between-person main effects of
social support and flexibility on spirituality), social
support (b = 0.27, p < 0.05) and flexibility (b
= 0.35, p < 0.05) were significantly associated
with spirituality (see Model 3 in Table 2). In other



Trajectory of spirituality among older adults 1763

Table 2. Unstandardized parameter estimates of the spirituality growth curve models

model 1 Model 2 model 3
..............................................................................................................................................................................................................................................................

Fixed effects – Estimates (standard errors)
Intercept 19.15∗(0.44) 19.43 (0.78∗) 19.49 (0.76)∗

Age − 0.03 (0.03) 0.01 (0.05) 0.02 (0.05)
Gender 1.97 (0.93)∗ 1.94 (0.90)∗

Gender × age − 0.03 (0.06) − 0.05 (0.05)
Religion − 5.24 (1.12)∗ − 5.10 (1.08)∗

Religion × age − 0.13 (0.07)† − 0.12 (0.07)†

Social support − 0.11 (0.13)
Flexibility − 0.13 (0.09)
Social support × age 0.02 (0.01)∗

Flexibility × age 0.02 (0.01)∗

Social support level 2 0.27 (0.09)∗

Flexibility level 2 0.35 (0.08)∗

Random effects – Variance (standard deviation)
Intercept 48.41 (6.96) 42.47 (6.52) 36.64 (6.05)
Age 0.04 (0.20) 0.04 (0.19) 0.04 (0.20)
Residual 6.09 (2.47) 6.16 (2.48) 5.98 (2.45)
−2 × log likelihood 7330.9 6642.8 6453.4

∗p < 0.05.
†p ≤ 0.08.

words, older adults who reported higher levels of
social support and flexibility also reported higher
levels of spirituality (intercept). Otherwise, the
within-person interactions (i.e. Level 1 predictors)
of age with social support (b = 0.02, p < 0.05) and
flexibility (b = 0.02, p < 0.05) reached significance.
Therefore, the linear increase in spirituality seems
to have accelerated at time points at which
participants also had higher (b = 0.04) rather
than lower (b = 0.00) levels of social support and
flexibility (see Figure 1 for a visual depiction of
these effects). Alternatively, the significant within-
person interactions can be taken as evidence
to indicate that the strength of the association
of spirituality with social support and flexibility
increased over time among older adults.

Discussion

The aim of the present study was to explore
the trajectory of spirituality among older adults
over a five-year follow-up. We hypothesized that
there would be an increase in spirituality over
time, but the results from the MGCA revealed
a non-significant effect of age on spirituality. In
our study, the mean rating score was relatively
high (4.4/6). We can assume that our participants
had found meaning in their lives and had thus
reached a higher level of spirituality. The question
remains as to when spirituality begins to increase.
One of the rare longitudinal studies conducted
on spiritual development (Wink and Dillon, 2002)
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Figure 1. Depiction of the interaction terms of flexibility × age

(panel A) and social support × age (panel B).

indicates an increase in spirituality between late
middle adulthood (50–60) and older adulthood
(60–70). Other studies that highlighted a rise in
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spirituality over time used a cross-sectional design
comparing younger and older adults (Tornstam,
2005; Brown et al., 2013) and the age range of
our participants (66–95 years), and also the follow-
up period (five years) may have been insufficient
to investigate the change in spirituality throughout
the life-span. In a cross-sectional analysis, Brown
et al. (2013) indicated a non-linear age effect on
the spiritual transcendence scale with spirituality
rising over late adolescence and the adult life
course and with lower scores for older adulthood
than those for middle age. More than age per
se, it may be the way age-related changes in
health functioning, social losses, and approaching
death are dealt with that could be important
for the development of spirituality among older
adults. Spiritual development is undoubtedly a
lengthy maturational process that occurs over the
course of adult life when individuals experience the
ambiguity and the relativity of human life (Moberg,
2001).

Our results also confirm that older women would
have higher scores of spirituality than older men
(Wink and Dillon, 2002; Maselko and Kubzansky,
2006; Brown et al., 2013). It is noteworthy that
the effect of sex on spirituality scores is strong
and clinically meaningful, as indicated by the
unstandardized estimate of sex effect and the
raw standard deviation of the spirituality measure.
Moreover, not only did the older women have
higher levels of spirituality than older men, but
this upward trend also continued over time. In
many studies, gender differences in spirituality
have been assumed to exist based on the gender
differences rather than sex differences (Bryant,
2007). The main reasons for this difference would
be the tendency for women to be more emotionally
expressive and they also use more emotion-
focused coping styles than men (Goldshmidt and
Weller, 2000). Concerning the role of religion in
spirituality our result indicates that older adults
who had a religion reported higher levels of
spirituality than those who had no religion. Based
on the unstandardized estimate of religion and
the raw standard deviation of spirituality, it can
be deducted that the religion effect is strong and
meaningful. The relationship between spirituality
and religion is not surprising and has already
been demonstrated. Although all humans may
have a spiritual dimension, religious people could
be more predisposed and more aware of this
spirituality.

Our second objective was to explore the within-
person synergies of spirituality, satisfaction with
social support, and flexibility. We hypothesized
that trajectories of spirituality were related to
satisfaction with social support and flexibility. Our

results indicate that older adults who reported
higher levels of social support and flexibility also
reported higher levels of spirituality. In addition,
the increase in spirituality seems to have accelerated
at time points at which participants also had higher
rather than lower levels of social support and
flexibility. Based on the unstandardized estimates
and the raw standard deviation of spirituality, it
is noteworthy that these effects are rather small
but of theoretical interest. Among dimensions of
spirituality, it has been assumed that connection to
others and a sense of belonging give meaning to
life. In addition, in the framework of aging theory,
being in a relationship is an essential dimension
of well-being in aging processes (Carstensen et al.,
2003; Tornstam, 2005). For example, in the
socioemotional selectivity theory (SST, Carstensen
et al., 2003), even if there is an age-associated
reduction in social networks, older adults prioritize
the emotional significance of their relationships
to give meaning in life. This explains why when
satisfaction in social support increases the sense
of life, spirituality also increases. In accordance
with Erikson’s (1987) theory, old age is defined
as the generativity stage. This stage is revealed
by a growing concern for well-being of the next
generation or society as a whole, expressing a
shift away from purely personal interests to more
enduring sources of meaning. This suggests that
giving support (i.e. an adult’s ability to care for
another person) may be as important as receiving
support. In a longitudinal study, Dillon et al.
(2003) found a relationship between spirituality
and generativity in late adulthood, confirming
the link between spirituality and connection to
others. A new finding has been revealed in
the present study concerning the relationship
between flexibility and spirituality. Older adults
who reported higher levels of flexibility also
reported higher levels of spirituality. Moreover,
the linear increase in spirituality seems to have
accelerated at time points at which participants
also had higher levels of flexibility. An important
aspect of adjustment to aging is the ability to realize
the positive values of life and its meaningfulness.
Flexible adjustment helps to regain an overall sense
of efficacy by finding more positive meaning in
losses and by reinterpreting the biographical past
in self-enhancing ways (Brandtstädter et al., 2010;
Bailly et al., 2014). Therefore, to be adaptive in
old age, people need to embrace flexibility and to
accept change. Our results highlight that spirituality
and flexibility undoubtedly play key roles in well-
being and adaptive processes to the challenges
of aging.

Although this study provides additional inform-
ation on aging processes, some methodological
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limitations should be mentioned. First, although
analysis of the potential impact of attrition
revealed no major significant differences between
participants, some data are missing due to death
and differential-losses-to-follow-up that could have
biased the results. The second limitation is the
degree to which these results can be generalized.
Our sample was similar to French national averages
(INSEE, 2005) in terms of gender, marital status,
and religious affiliations, but respondents had
generally completed more years of education than
expected for people in this age bracket. In addition,
our participants lived at home independently
with a, good self-health evaluation, few diseases
and a high evaluation of financial satisfaction.
These characteristics lead us to assume that they
did not have severe functional disabilities. A
more representative sampling (with more clinical
data, such as functional capacity, medication, or
cognitive impairment) should be considered to
improve understanding of the change in spirituality
over time. In addition, our study concerned
only a French aging population. France is a
secular country and a cross-cultural perspective
is necessary. The third limitation concerns the
measure of spirituality. Like other instruments
used to measure spirituality, DSES might be
contaminated with items assessing well-being. As
a consequence, it may be more relevant to view
DSES as a spiritual well-being measure rather
than a spiritual measure. In addition, DSES is a
short measure of spirituality. A multidimensional
instrument of spirituality (e.g. spiritual attitudes
and involvement list) could offer news insights in
how social support and flexibility are related with
distinct aspects of spirituality. Finally, although
DSES can be applied to religious as well as non-
religious populations, some items refer to God.
Spirituality is a personal and subjective experience
and is not easy to measure, and the integration of
qualitative approaches will provide complementary
understanding of spirituality. The fourth limitation
concerns the use of MGCA. Even if our results
highlighted relationships between spirituality and
social support and flexibility, MGCA do not specify
causal relationships among studied variables. It
is difficult to say whether individuals are flexible
(or satisfied with their social support) because
they are spiritual persons or whether they are
spiritual persons because they are flexible (or
satisfied with their social support). In our view,
flexibility and social support would impact on
spiritual development, which in turn would impact
on flexibility and social support. Finally, given the
close relationship between spirituality and well-
being quality of life (Koenig et al., 2001; Hill and
Pargament, 2008; Ballew et al., 2012; Ali et al.,

2015), further investigations need to incorporate
well-being outcomes.

In the current demographic aging context,
most studies point to a very steep increase in
the dependency ratio between 2020 and 2030,
implying the need for a better understanding of
how people can maintain a positive outlook on their
life when resources and control decrease. From this
perspective, the results of the present study help to
enhance the understanding of the potential benefit
of encouraging the spiritual aspects of life, and
we hope this will be used in other health-related
research.
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ABSTRACT

Objectives: To (i) systematically identify and review strategies employed by community dwelling lonely older
people to manage their loneliness and (ii) develop a model for managing loneliness.

Methods: A narrative synthesis review of English-language qualitative evidence, following Economic and
Social Research Council guidance. Seven electronic databases were searched (1990–January 2017). The
narrative synthesis included tabulation, thematic analysis, and conceptual model development. All co-authors
assessed eligibility of final papers and reached a consensus on analytic themes.

Results: From 3,043 records, 11 studies were eligible including a total of 502 older people. Strategies
employed to manage loneliness can be described by a model with two overarching dimensions, one
related to the context of coping (alone or with/in reference to others), the other related to strategy type
(prevention/action or acceptance/endurance of loneliness). The dynamic and subjective nature of loneliness
is reflected in the variety of coping mechanisms, drawing on individual coping styles and highlighting
considerable efforts in managing time, contacting others, and keeping loneliness hidden. Cognitive strategies
were used to re-frame negative feelings, to make them more manageable or to shift the focus from the present
or themselves. Few unsuccessful strategies were described.

Conclusion: Strategies to manage loneliness vary from prevention/action through to acceptance and
endurance. There are distinct preferences to cope alone or involve others; only those in the latter category are
likely to engage with services and social activities. Older people who deal with their loneliness privately may
find it difficult to articulate an inability to cope.

Key words: ageing, loneliness, qualitative

Introduction

Loneliness is a subjective and distressing experience
arising from inadequate social relationships, about
which much has been written (see Weiss, 1973;
Peplau and Perlman, 1982; Andersson, 1998).
It has been characterized in terms of frequency,
severity and duration of episode, and illustrating the
heterogeneity of the loneliness experience (Victor
et al., 2005).

The links between loneliness and its harmful
physical and mental health correlates have been
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k.kharicha@ucl.ac.uk Orcid: 0000-0002-2975-2084. Received 1 Dec 2017;
revision requested 14 Dec 2017; revised version received 19 Feb 2018;
accepted 20 Feb 2018. First published online 25 May 2018.

the subject of much research (Luanaigh and
Lawlor, 2008; Holt-Lunstad et al., 2010; Valtorta
et al., 2016). Efforts to alleviate loneliness have
largely focused on interventions to increase contact
with others and several systematic reviews have
reported on the effectiveness of interventions on
loneliness and social isolation. The majority is
limited to quantitative outcome studies (Cattan
and White, 1998; Findlay, 2003; Cattan et al.,
2005; Dickens et al., 2011; Hagan et al., 2014;
Cohen-Mansfield and Perach, 2015), and have
produced some contradictory and inconclusive
findings (Windle et al., 2011). A recent integrative
mixed-methods review reiterated the poor quality
of the evidence base and called for more
qualitative studies to understand the mechan-
isms underlying successful interventions (Gardiner
et al., 2016).
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These efforts are not reflected in the proportion
of older people reporting loneliness over the last few
decades (Victor et al., 2002; Honigh-de Vlaming
et al., 2014); European studies have reported either
a small decrease or no change (Dykstra, 2009)
and a recent American survey reported an increase
in loneliness over the last decade (Wilson and
Moulton, 2010).

The subjective nature of loneliness pertains not
only to how loneliness is experienced but also to
how people respond to and cope with the feelings
(Hauge and Kirkevold, 2013). There is little re-
search into broader strategies older people employ
to cope with feelings of loneliness. We have reported
the private nature of loneliness and the desire
to manage these feelings without involvement of
others (Kharicha et al., 2017). This may be a matter
of personal preference or due to the stigma of ad-
mitting to loneliness (Mental Health Foundation,
2010). Qualitative studies are key to understanding
not only the type, but also the extent of support
lonely older people might want and would accept.
The aim of this review is to (i) systematically review
qualitative data to identify strategies employed by
community dwelling lonely older people to manage
feelings of loneliness themselves, and (ii) develop a
model for managing loneliness.

Methods

A systematic review of qualitative studies was
carried out using a narrative synthesis approach
and followed guidance from the Economic and
Social Research Council (ESRC) methods program
(Popay et al., 2006), using the stages and tools
relevant for this review. The individual stages are
outlined in further detail below.

The following databases were searched: Med-
line, Embase, PsychInfo, CINAHL, WoS, Social
policy and practice, ASSIA. Search terms address-
ing three areas: (i) older people, (ii) social isolation
and loneliness, and (iii) coping strategies, were
developed iteratively and Mesh terms were used
where available (see Appendix 1). The search was
run in January 2017 and included papers in the
English language from 1990 to January 2017.

Papers were included if participants were aged
65 years and over, were identified or self-identified
as lonely, living in the community (including
assisted housing arrangements/supported care),
reported coping strategies for loneliness, and in
which loneliness is the focus of the study. Papers
were excluded if study participants were living in
residential/nursing care/long-term care facilities or
in hospital settings, and those who were terminally
ill/receiving palliative care.

Database searches identified 3,043 records and
no additional papers were identified from reference
lists of included papers or citation tracking. After
de-duplicating records, the lead author (KK)
reviewed 2,398 titles/abstracts and identified 52
papers for full-text review. A random sample of over
10% of full papers was reviewed by second reviewer
(ND). Eligibility of final papers and any papers
where there was disagreement were discussed with
all co-authors and a consensus reached.

The narrative synthesis approach included
the following. A preliminary synthesis extracted
relevant data into a pre-defined table and enabled
brief textual description of the 11 studies. Data
extracted included author, year, country, study
design, number/types of participants, analysis, and
main themes related to older people’s views of
coping with loneliness (see Table 1). The Critical
Appraisal Skills Programme tool (Critical Appraisal
Skills Programme [CASP], 2017) was used to
critically reflect on the included studies, but not as
a basis to exclude studies. Thematic analysis of text
(Strauss and Corbin, 2008) from the findings and
conclusions of the papers was carried out; authors’
comments in discussion sections were not included
in data extraction or synthesis. Finally, a conceptual
model was developed by all co-authors to visually
represent the relationship between key emergent
themes from the review (Popay et al., 2006).
This review paper addresses the 21 items in the
guidelines for enhancing transparency in reporting
the synthesis of qualitative research (ENTREQ)
(Tong et al., 2012).

Results

Description of studies included
A total of 11 eligible papers were identified as
shown in the PRISMA flow chart (see Figure 1),
and a summary of each paper is reported in Table 1.

Data from a total of 502 participants are
reported predominantly from interviews or from
focus groups. Sample sizes varied from 12 to 170
reflecting the data collection method used. Nine
papers reported primary analysis of data and two
reported secondary analysis (Kirkevold et al., 2013;
Sullivan et al., 2016) with one of these combining
both secondary and primary analyses of data
(Sullivan et al., 2016). Two studies also collected
professionals’ views (Cattan et al., 2003; Stanley
et al., 2010); these findings were reported separately
in the papers and were excluded from this review.
The nine papers reporting primary research all used
one-to-one, face-to-face interviews, either semi-
structured or in-depth. In addition, two also used
focus groups (Cattan et al., 2003; Stanley et al.,
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Records iden�fied through database 
searching  
(n = 3043) 

Addi�onal records iden�fied 
through other sources  

(n = 0) 

Records a�er duplicates removed  
(n = 2398) 

Title / abstract screened  
(n = 2398) 

Records excluded  
(n = 2335) 

Full-text ar�cles assessed for 
eligibility  
(n = 52)

Full-text ar�cles excluded, with reasons (n =41): 

Doesn’t fit inclusion criteria = 17* 
Describes only causes/experiences of 
loneliness  and not management of 
loneliness/coping strategies = 2* 
Quan�ta�ve study = 3 
Review ar�cle or opinion/educa�on piece = 7 
Loneliness is not the focus of the study = 12 
Duplicate of paper (original ar�cle included in 
secondary analysis) = 1 
 

*1 paper fi�ed both exclusion criteria 

Studies included in qualita�ve 
synthesis  
(n = 11)

Figure 1. PRISMA flow chart.

2010), while another was a mixed method study
collecting additional quantitative data (Smith,
2012).

All studies included participants aged 65 year
and over, although age ranges varied from 55–
94 years (Cattan et al., 2003) to 85–103 years
(Graneheim and Lundman, 2010). Similarly,
all studies included community dwelling older
people living either in their own homes or living
independently in retirement villages or independent
living units. Two studies also recruited older people
living in more supported housing, including long-
term care (Stanley et al., 2010) and residential care
facilities (Roos and Klopper, 2010). Findings are
not differentiated by age band, the type of housing,
or support/care the participants received, including
whether participants required assistance to leave
their homes.

Quality appraisal
Overall the studies were of mixed quality. Several
papers reported both experiences of loneliness as well
as responses to loneliness (e.g. Smith, 2012; Taube
et al., 2016; Davies et al., 2016; Sullivan et al.,
2016) and in two papers the data on responses were

particularly limited (Cattan et al., 2003; Stanley
et al., 2010). Two papers used the term social
isolation interchangeably with loneliness (Cattan
et al., 2003; Pettigrew and Roberts, 2008). Other
papers categorized participants as being “lonely” or
“not lonely” and inferred that strategies described
by those who were “not lonely” were potential
strategies to prevent loneliness (e.g. Lou and Ng,
2012; Kirkevold et al., 2013). The implications
of how lonely older people are identified were
important and are discussed below. These papers
were included in this review, but the contribution
of the data is limited accordingly.

Recruitment in primary studies was reported in
varying detail. Some employed multiple strategies
reflecting the potential difficulty in recruiting lonely
older people to loneliness research. Information
on notice boards (Roos and Klopper, 2010)
or newsletters and flyers (Stanley et al., 2010)
was used alongside asking key contacts within
organizations to recruit potential participants.
Recruitment via professionals was common (Cattan
et al., 2003; Pettigrew and Roberts, 2008; Roos and
Klopper, 2010; Stanley et al., 2010; Lou and Ng,
2012; Smith, 2012; Davies et al., 2016). One study
changed its recruitment approach after failing to
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recruit sufficiently (Smith, 2012). Only Taube et al.
(2016), who recruited from a larger intervention
study, report any detail of response rates. The
papers reporting secondary analyses refer to the ori-
ginal sources of data and little can be gleaned about
recruitment from reading the two papers alone.

There was no direct reference to reflexivity
although two studies (Davies et al., 2016; Taube
et al., 2016) described researchers’ professional
backgrounds and any previous knowledge of the
study participants. One (Roos and Klopper, 2010)
recognized the importance of being wary of
researchers’ views of loneliness while interviewing.
Two studies (Cattan et al., 2003; Pettigrew and
Roberts, 2008) involved participants in respondent
validity (by sharing transcripts or early themes)
but did not report if the analysis or interpretation
were shaped by this. Two papers referred to having
used the COREQ checklist (Tong et al., 2007) for
reporting (Davies et al., 2016; Taube et al., 2016).

Results were well mostly well-presented with
core themes and verbatim quotes. However,
authors’ reflections were not consistently backed by
data (Sullivan et al., 2016), or quotes were merged
within the descriptive text without accompanying
demographic data for information or to gauge the
spread of participants’ views (Roos and Klopper,
2010). Two papers reported the hierarchy of
themes (Roos and Klopper, 2010; Taube et al.,
2016). However, one paper combined data from
older people attending community groups, and
those attending who were thought to be lonely by
the staff, not differentiating between the two data
sets in their findings (Cattan et al., 2003).

Culturally bound interpretations, specific to
Hong Kong Chinese and South African culture,
are reported by Lou and Ng (2012) and Roos
and Klopper (2010), respectively, but there is no
discussion of cultural differences in the secondary
analysis of the three-country dataset by Kirekevold
et al. (2013).

Identifying older people who are lonely
Four different approaches were used to identify
older people who might be lonely, summarized
in bold text here (most studies used more than
one approach). First, older people self-identified
as lonely in 3 of the 11 studies. Smith (2012)
interviewed those responding positively to the
question: “Have you experienced loneliness within
the last six months?” although it is unclear
whether this initial question was asked verbally or
presented in written form. Others had reported
being “lonely,” “sometimes lonely” or given an
indication of strength of loneliness feelings in an
earlier study from which they were then purposively

sampled for interview (Taube et al., 2016; Sullivan
et al., 2016) or reported being lonely or sometimes
lonely during an interview (Sullivan et al., 2016).

In four studies, participants had not necessarily
identified themselves as lonely but simply reported
that they were willing to talk about loneliness,
(Pettigrew and Roberts, 2008; Roos and Klopper,
2010; Stanley et al., 2010; Kirekevold et al.,
2013). Several studies (6 out of 11) relied on
practitioners at community organizations running
groups or activities for older people, general
practices, or elder care/retirement village managers,
to identify potential participants, that is, older
people they thought were lonely or at risk of
loneliness and likely to be interested in participation
(Cattan et al., 2003; Pettigrew and Roberts, 2008;
Roos and Klopper, 2010; Lou and Ng, 2012;
Smith, 2012; Davies et al., 2016). Lou and
Ng’s (2012) culturally specific approach to coping
strategies for loneliness was the only study to use
a validated loneliness measure (de Jong-Gierveld
scale) (de Jong-Gierveld, 1987). They excluded
those whose scores indicated severe loneliness and
included all others who were hence considered to
be coping with loneliness as they did not report
being severely lonely despite living alone. Finally, in
8 of the 11 papers, a range of “risk factors” was
used as proxy measures to identify loneliness.
These included being widowed (Davies et al., 2016)
or being very old (85 years and over) and living
alone (Graneheim and Lundman, 2010), attending
community groups/day centers or those living in
retirement villages (Cattan et al., 2003; Pettigrew
and Roberts, 2008; Roos and Klopper, 2010;
Stanley et al., 2010; Lou and Ng, 2012; Smith,
2012; Davies et al., 2016). These participants may
or may not have been lonely themselves; they
often talked of “others” rather than themselves.
Furthermore, Sullivan et al. (2016) reported that
some who had previously rated themselves as lonely
did not go on to volunteer this when interviewed.

Findings of the synthesis
The thematic analysis identified strategies em-
ployed by older people to manage their loneliness.
The themes can be grouped into two overarching
themes or dimensions. The first dimension relates
to context and describes whether people cope
(and choose to manage) alone or prefer to cope
with/in reference to others (that is, with others in
mind). The second dimension refers to the type
of strategy employed, and represents a spectrum
ranging from prevention or action in response
to loneliness or acceptance or endurance of
loneliness. Prevention of loneliness describes both
the strategies participants reported they would put



Older people’s strategies for managing loneliness 1775

in place if they felt lonely, as well as actual strategies
practised in an attempt to deter loneliness. The
former “hypothetical actions” may arise as a result
of how participants were identified (as discussed
above) and the uncertainty in whether or not
they were in fact lonely, and/or the difficulties
of disclosing or describing feelings of loneliness.
Actions were the strategies people described they
performed to alleviate their distress. Acceptance
and endurance of loneliness overlap to some extent
in their definition but differ in that “acceptance”
is taken to mean an adequate resolution to the
experience of loneliness and “endurance” that the
unpleasant feelings continue and are “lived with.”
The two dimensions can be represented as a
model of managing loneliness, as presented in the
Discussion section of this paper (see Box 1).

The findings of the synthesis are presented
below, with themes grouped within the two
overarching dimensions, as appropriate. Some
themes, including personality-related factors, the
effort involved in planning, cognitive strategies, and
going outdoors, are mentioned more than once as
they describe strategies that can be placed within
both dimensions. Verbatim participant quotes are
used to illustrate themes where possible from
papers that reported primary data.

Coping alone
A range of factors were identified across studies that
supported coping alone with loneliness.

Prevention and action
• Personality-related strategies included being de-

termined and motivated to stay active, focusing
on good times, taking pride in yourself and
your environment, the ability to shift the focus
away from yourself, and onto the outside world
and finding humor in situations (Roos and
Klopper, 2010; Stanley et al., 2010; Lou and Ng,
2012; Kirkevold et al., 2013), as this quotation
illustrated.

• “You have to keep pushing yourself all the time. I
am actually conscious of not sitting in my chair.
I have to keep getting up and doing something”
(Stanley et al., 2010, p. 410).

• The driver for these strategies was the belief that
it is an individual’s responsibility to manage their
feelings of loneliness (Roos and Klopper, 2010;
Stanley et al., 2010; Sullivan et al., 2016) and a lack
of response would mean they could possibly lead to
depression or worsen it (Roos and Klopper, 2010).
Some personality-related strategies may have been
lifelong traits while others were age related, for
example, feeling a “freedom of expression” in later
life that allows a license to behave differently (Taube
et al., 2016).

• The efforts involved in establishing and maintaining
plans, structure, and routines were described by
many, often in an effort to fill the time. This
was in relation to daily structures as well as re-
establishing routines and adjusting after significant
life events and losses and planning for inevitable
loneliness (Roos and Klopper, 2010; Lou and
Ng, 2012; Kirkevold et al., 2013; Sullivan et al.,
2016; Davies et al., 2016). A common element
within daily routines was going outdoors regularly for
stimulation (e.g. Roos and Klopper, 2010; Lou and
Ng, 2012).

• The idea of “keeping busy” was mentioned in most
accounts. Solitary pastimes ranged from activities,
interests, and hobbies that were considered more
engaging or “meaningful” than others such as
reading, gardening, walking, and following current
events, compared with those that were considered
a distraction or more “passive” such as watching
TV other than the news (Pettigrew and Roberts,
2008; Roos and Klopper, 2010; Lou and Ng,
2012; Smith, 2012; Kirkevold et al., 2013; Taube
et al., 2016; Sullivan et al., 2016). As one study
participant reported: “… I keep busy and I don’t
get lonely” (Kirkevold et al., 2013 p. 397).

• Religion, spirituality, and philosophical approaches
were raised in papers reporting the experiences
of the very old living alone and of a South
African older population. Having a religion or
faith and a belief that you are not alone as
God is with you, in life as well as death, made
them less fearful. Spiritual practices reported
included prayer, singing, and reading alone as well
as engaging in meditation or “forced calmness”
(Graneheim and Lundman, 2010; Roos and
Klopper, 2010), as illustrated by one study
participant: “I know I’m never alone, the Lord is
always with me” (Roos and Klopper, 2010, p. 286).

Acceptance and endurance
1. Loneliness as inevitable. Perceiving loneliness as

inevitable, commonplace, and experienced by all
was a way of coming to terms with feelings
of loneliness and accepting them (Pettigrew and
Roberts, 2008; Graneheim and Lundman, 2010;
Roos and Klopper, 2010).

2. Personality-related strategies relating to an accept-
ance or endurance of loneliness portrayed a
positive attitude, an ability to draw on “inner
strength,” a sense of control over one’s experience
of loneliness and the extent to which it is
experienced (Roos and Klopper, 2010; Sullivan
et al., 2016). For the very old this was described
as having a “fateful” approach and living in the
moment, being happy for each new day and not
wanting more: “Yes, you should take everything as
it comes … nothing is that important … I am just a
little dot in the universe and still I am wonderful …
a wonderful creation” (Graneheim and Lundman,
2010, p. 436).
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3. Acknowledging the temporal nature of loneliness
helped people cope. Learning from previous
episodes of loneliness and understanding that both
the episode and how acutely it is felt can pass (Roos
and Klopper, 2010; Stanley et al., 2010; Sullivan
et al., 2016). The strategies were not described as
“cures” for loneliness, and there was no sense of
permanent resolution. Rather they were strategies
that could be drawn on to bring temporary relief
to feelings of loneliness which came and went at
different times of day, week or season, after specific
life events and over their life course and varied in
intensity at different times. One paper summarized
such a situation thus: “… he felt lonely at night
after his wife had gone to bed, but his salvation
was his reading – this time provided an opportunity
for him to become aware of his loneliness but able
to temporarily escape it …” (Sullivan et al., 2016,
p. 174).

4. Another strategy was comparative thinking in
which people found some relief by comparing
their current situation and feelings to times of
life that had been more difficult emotionally,
for example, when younger (Graneheim and
Lundman, 2010; Lou and Ng, 2012; Sullivan
et al., 2016).

5. Re-framing loneliness to consider the advantages of
being alone was reported by some who focused on
their time alone as an opportunity to reflect and
rest, or enjoy the freedom to do what one wanted
and a pride in one’s ability to live alone in later
life (Graneheim and Lundman, 2010; Roos and
Klopper, 2010; Taube et al., 2016), as mentioned
by this one study participant: “When you’re alone
and have chosen to be alone. When you think, ‘oh,
how nice it is to sit here’” (Taube et al., 2016,
p. 637).

6. For loneliness that is private and persistent, one
paper used the metaphor of “fighting” to describe
the constant effort to fight the feelings of loneliness,
including an acknowledgment of its persistence,
and efforts to find small relief where possible
(Taube et al., 2016).

Coping with/in reference to others
In this section, we describe strategies identified
from studies on coping through the involvement of
other people.

Prevention and action
1. Establishing, maintaining, nurturing, repairing re-

lationships, and connections throughout life were
described in most papers. This most commonly
referred to family and friends, but also pets
(Smith, 2012) and care workers (Graneheim and
Lundman, 2010). These contacts took place both
inside and outside the home (including the use
of the telephone), and were for social and/or
emotional loneliness, that is from “simple” contact
to having confidantes. As one paper noted, this
could be routinized: “I look forward to being

able to wander over there (the retirement village’s
communal lounge area) at 5 o’clock each night
and be able to sit and have a couple of drinks
for an hour and then come home and have tea”
(Pettigrew and Roberts, 2008, p. 306).

Within this was a sense of hierarchy of
relationship between families and friends, as well
as the need for both, while having boundaries
around what is shared within these groups in
order to maintain the relationship(s) (Pettigrew and
Roberts, 2008; Roos and Klopper, 2010; Stanley
et al., 2010; Lou and Ng, 2012; Smith 2012;
Kirkevold et al., 2013; Davies et al., 2016; Sullivan
et al., 2016; Taube et al., 2016).

2. The effort to plan and initiate arrangements in ref-
erence to “others” most commonly occurred over
food and drink rituals, both more “formal” meals
or special occasions that may have been practised
throughout life and “informal” exchanges such
as “having a drink” (alcohol), “going for coffee,”
“having tea,” which were often culturally bound
(Pettigrew and Roberts, 2008; Lou and Ng, 2012;
Smith, 2012). People also described having plans
or “back up” strategies if they were to start feeling
lonely (Sullivan et al., 2016) such as this study
participant’s practice: “I mean I could always go
up and talk to the girl, the sisters, or go and talk to
Sam and Catherine. There are several people, if I
felt lonely, which I don’t. Or they’d come and see
us […] I mean if I really felt lonely I’d take the dogs
over to the common and I’d find someone to talk to
very, very quickly” (Sullivan et al., 2016, p. 173).

3. Again, going outdoors regularly as a strategy was
discussed this time with the hope to initiate or
increase the likelihood of chance encounters and
exchanges with others (Cattan et al., 2003; Lou
and Ng, 2012; Sullivan et al., 2016). One person
described this approach: “I try not to get lonely but
I do. I go out to try to stop being lonely. I sit and
talk to people in the park. I get lonely a lot – that’s
why I go out a lot” (Cattan et al., 2003, p. 25).

4. Shifting the focus away from yourself and onto others
either by engaging in activities that were considered
meaningful and worthwhile such as volunteering
and caring responsibilities as well as socializing
for the sake of others and not just yourself also
emerged (Pettigrew and Roberts, 2008; Roos and
Klopper, 2010; Smith, 2012; Kirkevold et al.,
2013; Taube et al., 2016).

5. Being open to new experiences such as clubs or
activities to establish contact with others was raised
in a few papers and conveyed a reluctant necessity
in the description. It required courage and was
often challenging. This was sometimes due to a
loss of confidence that had developed over time
in initiating such contacts or following life events
such as bereavement. Those that had tried this
approach described it as a “life-line” when there
were no other alternatives, where they had found
some enjoyment in a safe environment (Cattan
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et al., 2003; Lou and Ng, 2012; Kirkevold et al.,
2013; Davies et al., 2016), for example, “I go to a
club now you see, it’s nothing fancy but it serves a
purpose … It took me three or four visits before I
started to settle in. We play games and that sort of
thing, it takes you mind off things” (Davies et al.,
2016, p. 536).

6. Having a religion or faith and engaging in religious
practices including contact with religious leaders
as well as social gatherings helped some and
provided particular support after a traumatic event
or loss. Religious leaders helped “to pull the wagon
through the ditch” (Roos and Klopper, 2010).

Acceptance and endurance
1. Keeping loneliness hidden or a secret was described

in a few papers. People reported distancing them-
selves from others or denying their own loneliness
and describing the loneliness of “others.” This was
due to the perception of admission of loneliness
as failure and not wanting this to impact on
relationships or the difficulties of speaking about
loneliness (Stanley et al., 2010; Lou and Ng, 2012;
Sullivan et al., 2016). Such a view was expressed
by one study participant: “Society sees it as a nasty
problem that they don’t want to know about and
also people who are lonely … [feel unable] to
express this without feeling that they are a failure
of some kind” (Stanley et al., 2010, p. 410).

2. Comparisons were made either to other people
or situations perceived as being “worse” or
times when they themselves were “worse off.”
For example, loneliness may be safer than
disappointment, preferring living alone rather than
finding a new partner (Cattan et al., 2003; Taube
et al., 2016). One participant expressed such
wariness thus: “I guess maybe I could have found
myself a woman… but… I haven’t felt that lonely…
I’ve preferred being alone… If you had a wife who
was sick for ten years and it was only trouble,
then… for the most part … you think of that… you
don’t want to experience that again” (Taube et al.,
2016, p. 637).

3. Taking the focus away from yourself and onto
“collective well-being,” for example, by living alone
rather than with families, thus reducing the
potential pressures on wider family, was described
in a cultural context by Lou and Ng (2012) and
without any reference to culture by Kirkevold et al.
(2013). These papers described an adjustment of
expectations to fit with the needs of the wider
family, rather than their individual needs.

As might be expected, most of the strategies
identified in this review were positively framed.
However, a small number of instances were
described or alluded to in which people described
coping less well, reflecting the fact that it is
probably easier to talk about how you cope or
would cope, rather than how you might not be
managing. These include feelings of desperation

Box 1. A model for managing loneliness in later life.

(Cattan et al., 2003), boredom, gloominess, and
feeling abandoned (Graneheim and Lundman,
2010), boredom and meaninglessness (Kirkevold
et al., 2013), feeling fearful, vulnerable and hopeless
(Taube et al., 2016), descriptions of guilt and shame
of not coping, and crying (Roos and Klopper,
2010), heavy alcohol consumption (Pettigrew and
Roberts, 2008), and talking about “others” rather
than themselves (Sullivan et al., 2016). These have
not been included this analysis as they were only
briefly mentioned in the papers.

Discussion

Summary of findings
This review of strategies employed by lonely older
to manage their loneliness identified two main
dimensions. First, the context of coping which
was either alone or with/in reference to others.
Second, the approach to coping which ranged from
prevention or action as a response, or acceptance,
or endurance of loneliness. The two dimensions can
be represented as a model of managing loneliness in
later life (see Box 1).

An individual at a given point in time could
be placed on these continuums according to their
desire to involve others in their loneliness and their
preference of strategy type within the spectrum.
This model is novel in that it moves beyond
understanding the phenomenon of loneliness itself
to consider the range of ways older people with
loneliness wish to address the issue.

Within the main dimensions, a range of
strategies were described, drawing on individual
personality-related coping styles, the considerable
efforts in managing time, making contact with
others, and keeping loneliness hidden. Cognitive
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strategies were used to re-frame negative feelings,
to make them more manageable or help shift the
focus from the present time or themselves. As such
these themes may appear within more than one
dimension of the model. Difficulty talking about
loneliness may account for strategies that might
be perceived as being less successful and were
infrequently described.

Strengths and limitations of this review
While much has been written about the experience
of loneliness in later life and how it might be
alleviated, the papers identified in this review of
strategies to self-manage loneliness were limited to
only 11 in number, all except one having been
published within the last 10 years. Over time there
appears to have been a slight shift from exploring
how services and interventions can help alleviate
loneliness to understanding how people manage
their distress themselves.

Limitations
Although a systematic approach was taken to this
review, it is possible some papers were missed. This
review was mainly secondary analysis of primary
research based on both verbatim quotes and
original author interpretations, but also included
papers reporting secondary analysis. The analysis
and interpretations reported in this review build
on previous interpretations from the authors of the
included studies and increasing distance from the
views of older people themselves.

Caution is also needed regarding the positive
framing of coping with loneliness; it appears
as if most lonely people have successful coping
strategies. It was not possible to differentiate
between those with temporary and chronic loneli-
ness; coping strategies are likely to differ according
to length and intensity of loneliness experience.
It may also be harder to talk about not coping
and those who were struggling may not have
volunteered to be interviewed.

Methodological limitations
The range of settings from which older people were
recruited meant this review included participants
from a wide age range, and varying health needs,
living circumstances, and cultural backgrounds.
Papers also included both those who self-identified
as lonely and those willing to talk about it who
may or may not have been lonely. This latter group
was often recruited on the basis of a risk factor
for loneliness, such as living alone. There were
no differentiation or sub-group analyses, although
these characteristics may well impact on experience
or views of loneliness and/or coping strategies.

Strategies employed by those who were not
lonely despite being considered “at risk” were in-
ferred as being protective factors against loneliness.
There is an implication that these protective factors
could be used as coping strategies by those who
were lonely, especially if symptoms of loneliness
were “caught early,” including by professionals in
contact with these older people. However, this may
be more attributable to personality factors, lifelong
traits, ways of doing things, and individual coping
styles.

Comparison with other literature
The heterogeneity of coping mechanisms for
loneliness in later life identified in this review
mirrors the breadth of experiences of loneliness that
have been reported (Peplau and Perlman, 1982;
Andersson, 1998; Victor et al., 2005). Defining
loneliness as a discrepancy between actual and
desired levels of social engagement (Peplau and
Perlman 1982) aligns with a deficit model of ageing.
This review identified responses to loneliness, both
private and with others, which are largely initiated
by an older person suggesting that older people
should be regarded as active agents in managing
their loneliness (Elder and Johnson, 2003).

Most people experience loneliness at some point
in their lives; identifying who might benefit from
more intensive psychological support and what this
should include is less clear. Services for loneliness
currently focus mainly on promoting engagement
in group social activities or one-to-one befriending;
however, the evidence for effectiveness of existing
interventions is mixed (Cattan et al., 2005; Hagan
et al., 2014; Cohen-Mansfield and Perach, 2015;
Gardiner et al., 2016). There are no interventions
to our knowledge currently widely used in practice
that explicitly aim to facilitate older people to
develop cognitive strategies including acceptance.

Additionally, it has been argued that loneliness
is not only about how people view themselves,
but also about how they feel they are positioned
in society. Societal and community level responses
to loneliness include both a normalization of
loneliness and manufactured opportunities to
re/engage with local communities in later life
(Barke, 2017).

Implications
Based on the findings of this review, we have
proposed a tentative model to describe ways in
which older people may wish to manage their
loneliness. Given the dynamic nature of feelings
of loneliness it should not be regarded as static.
The model has potential for use by practitioners
to engage in discussion with lonely older people to



Older people’s strategies for managing loneliness 1779

identify ways in which they may want to address
their feelings of loneliness drawing on individual
coping styles and preferences. Further research is
required to explore the acceptability of the model to
lonely older people and its applicability to different
contexts, settings, and groups.

Conclusions

Based on the findings of this review of qualitative
studies, we have developed a model for managing
loneliness in later life. The model conceptualizes
coping styles for loneliness as being on two-key
dimensions representing a spectrum of strategies
from prevention or action through to acceptance
or endurance, and coping alone or coping with/in
reference to others. Older people who choose to
deal with their loneliness by themselves may find
it difficult to articulate an inability to cope. This
taxonomy of coping with loneliness could have
implications for interventions to reduce loneliness,
if validated by other studies.
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Appendix 1: Search terms

Older people
1. elder∗.mp.
2. exp Geriatrics/
3. exp “Aged, 80 and over”/
4. old∗ person.mp.
5. old∗ people.mp.
6. exp Aging/ or ag?ing.mp.
7. old∗ age.mp.
8. senior∗.mp.

Loneliness and social isolation
1. exp Loneliness/
2. lonel∗.mp.
3. exp Social Isolation/
4. social isolation.mp.
5. solitude.mp.
6. solitary.mp.
7. liv∗ alone.mp.
8. exp Social Alienation/

Coping strategies
1. exp Self Care/
2. self manag∗.mp.
3. exp Adaptation, Psychological/
4. (emotion∗ adj3 manag∗).mp.
5. (feeling∗ adj3 manag∗).mp.
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6. (psycholog∗ adj3 manag∗).mp.
7. (coping adj3 mechanism∗).mp.
8. (psychological∗ adj3 adjust∗).mp.
9. (emotion∗ adj3 adjust∗).mp.

10. (behavio?ral∗ adj3 adjust∗).mp.
11. (psychological∗ adj3 adapt∗).mp.
12. psychological adjust∗.mp
13. (psychological adj3 strat∗).mp.
14. (emotion∗ adj3 strat∗).mp.
15. exp Self Efficacy/

16. (coping adj3 strat∗).mp.
17. (coping adj3 behavio?r).mp.
18. exp Coping/
19. coping skill∗.mp
20. self reliance.mp.
21. exp Resilience, Psychological/
22. resilience.mp.
23. manag∗ lonel∗.mp
24. exp adaptive behavior/
25. exp coping behavior/
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ABSTRACT

Objective: Over two-thirds of Parkinson’s disease (PD) patients experience comorbid neuropsychiatric
symptoms, which adversely impact their quality of life and often require intervention. There is a preference
for non-pharmacological, psychological approaches in addressing these symptoms. Given mobility limitations,
travel burden, and cost, accessibility to psychological treatment can be problematic in this population. There
has been a recent shift toward delivering care via telehealth in PD. Accordingly, this review aimed to examine
remotely delivered psychological interventions for PD patients.

Results: Most of the telehealth studies for PD involved Cognitive Behavioral Therapy (CBT) based anxiety
and depression telephone interventions with relatively short (one month) follow-up periods.

Conclusion: Although a preliminary work indicates efficacy, future studies should demonstrate the non-
inferiority of these telehealth programs compared to face-to-face delivery, and examine the long-term
outcomes of remotely delivered therapy. Video-conferencing (VC) appears to be a promising modality to
overcome noted limitations of telephone delivery, and has demonstrated efficacy for PD speech programs.
Further research should be conducted evaluating telehealth VC modalities for delivery of psychotherapy
including CBT, as well as mindfulness-based therapy and acceptance and commitment therapy for remote
treatment of depression and anxiety in PD.

Key words: Parkinson’s disease, telehealth, depression, anxiety, cognitive behavioral therapy

Introduction

Parkinson’s disease (PD) is a common neurode-
generative disorder. While it is primarily associated
with progressive movement deterioration, debilitat-
ing non-motor symptoms are prevalent (Aarsland
et al., 1999). Neuropsychiatric symptoms, observed
in more than 70% of PD sufferers (Riedel et al.,
2010), are increasingly recognized as important
contributors to patient disability (Weintraub et al.,
2004), quality of life (Schrag et al., 2000; Schrag,
2006; Dissanayaka et al., 2010; Martinez-Martin
et al., 2011; Jiang et al., 2013), and mortality
(Hughes et al., 2004). In fact, anxiety, which is
experienced in an average of 31% of PD patients
(Broen et al., 2016), and depression, observed
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requested 7 Nov 2017; revised version received 5 Feb 2018; accepted 22 Feb
2018. First published online 11 May 2018.

in 35% of patients (Reijnders et al., 2008), are
thought to be the strongest PD quality of life
predictors (Rahman et al., 2008; Quelhas and
Costa, 2009; Menon et al., 2015). Evidence for
the effectiveness of pharmacological interventions
in treating PD neuropsychiatric symptoms is
mixed (Price et al., 2011; Troeung et al., 2013),
and concerns regarding unfavorable side effects,
including exacerbation of motor problems in
patients with complex medication regimes, have
been noted (Rabinstein and Shulman, 2000; Veazey
et al., 2005; Chen and Marsh, 2014). Furthermore,
impulse-control disorder (ICD) development in
PD patients has been associated with dopamine
agonist pharmacotherapy (Weintraub et al., 2006).
Consequently, non-pharmacological, psychological
interventions provide a viable treatment alternative.
Many PD patients, however, do not receive mental
health treatment (Frisina et al., 2008; Dobkin et al.,
2013), given their significant mobility impairments,
a lack of available services locally (and a high
prevalence of rural and remote PD patients), and
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transportation burden including distance traveled
and costs (Dobkin et al., 2013).

The success of face-to-face cognitive behavioral
therapy (CBT) in addressing comorbid depression
and/or anxiety (Feeney et al., 2005; Dobkin
et al., 2007; Dobkin et al., 2011a; Okai et al.,
2013; Troeung et al., 2014; Shinmei et al.,
2016) and ICDs (Okai et al., 2013) in PD
patients has triggered a recent shift toward
improving psychotherapy accessibility through the
use of telehealth-based delivery in this group,
thus enhancing patient-centered care. PD patients
report specific interest in care delivered via home-
based telehealth interventions (Dobkin et al., 2013;
Lubomski et al., 2013). Pilot studies involving
telehealth-based specialist care delivery through
“virtual house calls” have demonstrated feasibility
and considerable savings in travel distance and
time for PD patients (Dorsey et al., 2013),
and large randomized-controlled trials (RCT) are
underway (Achey et al., 2014). Furthermore,
remotely delivered assessments for PD patients in
care facilities have demonstrated high patient and
family satisfaction in addition to cost-effectiveness
compared to transporting patients for face-to-face
neurologist appointments (Barbour et al., 2016).

To our knowledge, no previous review has
specifically examined the remote delivery of
psychological interventions in PD. This review aims
to provide an update of the telehealth literature
in this regard, and identify future directions
for remote delivery of psychotherapy in this
population. Given that most work has evaluated
PD-specific anxiety and/or depression treatment,
this review gives deliberate weight to these topics.

Methods

Major electronic databases (PubMed, PsycInfo,
and Web of Science) were searched using the
terms Parkinson’s disease, telehealth, telephone, video-
conferencing, ehealth, psychotherapy, cognitive behavi-
oral therapy, acceptance and commitment therapy, and
mindfulness. Specified study inclusion criteria were
as follows: (1) published in English, and (2) in a
peer-reviewed journal; (3) conducted to evaluate
the effect of a detailed psychological treatment
as the primary intervention for PD patients; and,
(4) the majority of the psychological treatment
was delivered remotely (e.g. the initial and/or
final session may be delivered in-person). Given
the paucity of literature utilizing remote delivery,
all trials (including uncontrolled pilot studies)
published in December 2016 were considered
eligible for inclusion. Abstracts were examined,
and studies were excluded if psychiatric symptoms

were included as secondary outcomes for (1) non-
psychotherapy-based interventions or (2) remote
assessment/monitoring studies without treatment.
Additionally, studies focused on evaluating remote
care delivery across a range of subspecialties and/or
conditions were excluded. References of identified
articles were checked for additional citations.

Psychotherapy for anxiety and depression

A summary of study characteristics for telehealth-
based psychological interventions for anxiety and
depression in PD is provided in Table 1. To
date, only five such studies have been published:
Three of these involved telephone-delivered CBT
(Veazey et al., 2009; Dobkin et al., 2011b; Calleo
et al., 2015), one involved a hybrid of CBT-based
bibliotherapy and telephone support (Lawson et al.,
2013), and one involved internet-administered
CBT (in the form of self-paced, online modules)
with supplementary telephone support (Kraepelien
et al., 2015). All were pilot studies, and targeted
comorbid depression and/or anxiety symptoms in
older PD patients through one-on-one CBT.

Telephone-administered CBT

Telephone-administered CBT designed to simulate
face-to-face treatment appears to be the most
trialed remote delivery method for psychological
interventions in this population. In more recent
trials, CBT has been adapted to incorporate
PD-specific symptom management and include
caregivers (Dobkin et al., 2011b; Calleo et al.,
2015), and also allows patients to specifically tailor
certain aspects of skill training (Calleo et al.,
2015). Results are promising but variable, with
significant improvements reported for anxiety only
(Veazey et al., 2009), depression only (Calleo
et al., 2015), or both depression and anxiety
(Dobkin et al., 2011b). However, the lack of
a control group in Dobkin et al. (2011b) and
the pilot nature of all studies (and consequential
small sample sizes) likely limit statistical power
in evaluation of depression and anxiety outcomes.
For example, the between-group effect sizes for
change scores at post-intervention and one-month
follow-up for both anxiety and depression were
large in Calleo et al. (2015) despite only the
post-intervention reduction in depression reaching
statistical significance (post-treatment: d = 1.49 for
depression and 1.44 for anxiety; one-month follow-
up: d = 0.73 for depression and 1.24 for anxiety).

There are limitations with these studies. Since
all three limited follow-up periods to one month,
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the long-term effects of telephone-administered
treatment are unknown. Of the 54 potential
study participants with clinically significant anxiety
and/or depression (based on DSM criteria)
identified by Veazey et al. (2009) from neurology
clinic outpatients, only 14 undertook baseline
assessment, and of these only 10 of these met
subsequent inclusion criteria, and 7 completed
treatment. Thus, this study demonstrates that
reduced interest, attrition and, non-completion
can be problematic in this population, reducing
sample sizes and limiting treatment effectiveness
evaluation. Conversely, the higher retention rates
for Dobkin et al. (2011b) (95%) and Calleo
et al. (2015) (69%) may be linked to caregiver
inclusion in treatment; that is, caregivers were
offered their own supplementary telephone-based
educational sessions to encourage patient support
during treatment. Caregiver participation, however,
may be linked to patient improvement.

Unlike Dobkin et al. (2011b) and Veazey et al.
(2009), patients randomized to the CBT group in
Calleo et al. (2015) elected whether to receive their
treatment via face-to-face or telephone sessions.
This was offered to maximize accessibility and
flexibility in delivery, and two-thirds of sessions
were delivered via telephone, allowing self-selection
of delivery modality limits independent evaluation
of telephone delivery efficacy.

Patient perceptions of telehealth effectiveness
were formally assessed in only two of these
studies; however, PD patients appear receptive
to the modality. In Dobkin et al. (2011b),
patients reported high perceived empathy from the
phone therapist and rated the treatment as “very
helpful,” and in Calleo et al. (2015) telephone
delivery was rated as “moderately effective” with
feedback indicating benefits regarding convenience,
and reduced travel concerns and cost. However,
some limitations were noted, including being
unable to see the clinician and preferring in-
person delivery for some specific skills (e.g.
emotion management) (Calleo et al., 2015).
Additionally, informal patient feedback in Veazey
et al. (2009) indicated an overall preference for
telephone appointments by increasing scheduling
flexibility and eliminating weekly travel burden, but
the authors did note some difficulties detecting
patient emotion. Thus, impaired patient–clinician
emotional communication appears to be a common
limitation in telephone-based delivery. This could
be addressed through upgrading telecommunic-
ation to live video-conferencing (VC). To our
knowledge, no prior studies have employed VC
for psychological intervention delivery in this
patient population. Notably, however, VC has been
implemented effectively in the treatment of other

PD comorbidities; for example, Lee Silverman
Voice Treatment (LSVT) delivered via VC for
PD-related speech and language difficulties has
demonstrated non-inferiority compared to face-
to-face delivery (Constantinescu et al., 2011;
Theodoros et al., 2016) and has been well-received
by patients (Constantinescu et al., 2010, 2011; Dias
et al., 2016).

Dobkin et al. (2011a, 2014) noted an association
between improvements in mood and gains in
executive functioning and verbal memory for
depressed PD patients following face-to-face CBT.
Given that their telephone-administered CBT pilot
study also revealed significant improvements in
PD patient mood (Dobkin et al., 2011b) (post-
treatment effect size for depression: d = 1.21
and for anxiety d = 1.09), a subsequent
brief publication explored the neuropsychological
outcomes of this treatment (Dobkin, 2014).
Their findings indicate that (1) gains in verbal
memory were associated with phone-based CBT
delivery and (2) baseline working and verbal
memory predicted depression improvement post-
CBT. Overall, Dobkin (2014) suggests that the
intact working memory is necessary for PD
patients to garner optimal CBT benefit in general,
whereas verbal memory is needed to yield a
positive response to telephone-based intervention
delivery specifically. Importantly, this suggests that
the telephone-based psychological interventions
necessitate higher order functioning, and are thus
more suited to PD patients without extensive
cognitive impairment.

Telephone-based CBT delivery for anxiety and
depression in PD is feasible and shows preliminary
efficacy both for patient outcomes and service
satisfaction; however, the lack of large randomized-
controlled trials limits conclusions. Caregiver
involvement in treatment may increase retention
rates, and intact verbal memory appears to be
important to maximize treatment efficacy. VC
could address noted modality limitations.

Beyond pure telephone-administered
psychotherapy

Aforementioned telephone-based CBT interven-
tions for anxiety and depression effectively mirror
in-person delivery (in terms of content and
duration of therapist contact). Given that the
milder symptoms may negate the need for intensive
psychotherapy, and concerns regarding a lack
of available CBT-trained therapists to deliver
treatment to all those who could benefit from it
(Kraepelien et al., 2015), some researchers have
examined the feasibility of more patient-directed,
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self-paced telehealth approaches to administer
CBT in PD.

Lawson et al. (2013) compared a hybrid of
bibliotherapy (including CBT-based self-guided
exercises) with fortnightly telephone support to
information only in anxious PD patients. Although
the intervention group demonstrated a significant
reduction in worry from baseline to three-month
follow-up (baseline: M = 48.82, SD = 15.97;
three-month follow-up: M = 41.88, SD = 18.00,
Z = −2.35, p = 0.019), there was no significant
difference between groups in reduction in worry.
Notably, treatment compliance was not examined
and high rates of attrition and failure to complete all
outcome measures reduced the final sample to only
32 participants (from 54). Self-directed programs
assume a certain level of initiative and motivation.
Even Veazey et al. (2009) noted the need for
participant initiative in completing homework tasks
between phone-based CBT sessions. Notably, only
20% of participants in the Lawson et al. (2013)
intervention group attempted all self-directed exer-
cises, and several indicated a preference for face-to-
face over telephone-based contact (however, overall
patient satisfaction was not reported). Importantly,
no apathy assessment was conducted. Apathy
is a common neuropsychiatric symptom in PD,
affecting up to 40% of patients (den Brok et al.,
2015), which could limit the capacity for self-
directed care.

Kraepelien et al. (2015) conducted the first
uncontrolled pilot study examining the efficacy
and feasibility of internet-based CBT (ICBT) with
telephone support (as needed) to treat anxiety and
depression in PD. A significant reduction in depres-
sion only was observed (mean difference = −2.8
(95% CI = −5.4 to −0.1; d = 1.08; t(8) = 2.44;
p < 0.05); however, the small sample and the
absence of a control group limit the evaluation of
intervention efficacy. Patients reported moderate
overall service satisfaction, with high satisfaction for
the telephone-based component; however, many
participants did not complete homework exercises.
Additionally, one-third of patients prematurely
ceased treatment. As with Lawson et al. (2013),
this could indicate reduced motivation; however, no
motivation or apathy measures were administered.
Importantly, this study demonstrates reduced
therapist requirements. Since most information was
delivered through the internet platform, therapists
spent less than 13 minutes in communication
with each participant per week. However, patient
feedback indicated a desire for greater therapist
communication.

Overall, these self-directed programs offer even
greater delivery flexibility and reduced therapist
input. However, only a preliminary work has been

conducted, long-term effects are unknown, no
study has involved PD caregivers, and the common
presentation of co-morbid apathy in PD has been
seemingly overlooked. This should be formally
assessed in future studies. Importantly, this initial
work highlights an apparent PD patient preference
for regular, face-to-face therapist contact, even
when mild depression and/or anxiety symptoms
are the targets of treatment. In Lawson et al.
(2013), VC (rather than telephone support) could
help address requests for face-to-face therapist
communication, while still maintaining remote
delivery status. In Kraepelien et al. (2015), patient
requests for greater therapist contact could be
addressed by scheduling weekly VC sessions (rather
than having patients seek telephone support on an
“as needed” basis). Notably, however, this would
be at the expense of reduced therapist workload—
a primary advantage of self-directed treatment
programs.

Other remotely delivered psychological
interventions for PD

Most telehealth studies in PD have focused on the
delivery of psychological interventions for anxiety
and/or depression. As indicated above, apathy
is being recognized as an increasingly important
PD comorbidity, not necessarily associated with
depression, which has been found to interfere
with PD motor disability treatment, exacerbating
disability, and lowering quality of life and ability
to carry out activities of daily living (ADL)
(Weintraub et al., 2004; Benito-Leon et al., 2012;
Laatu et al., 2013). Thus, its consideration and
treatment are essential in this population. Recently,
Butterfield et al. (2016) uncontrolled piloted the
first study involving a PD-specific telehealth-
based behavioral activation intervention targeting
apathy, namely the Parkinson’s Active Living (PAL)
program, in patients without dementia. This study
is summarized in Table 2.

As the first study addressing PD-related apathy
via telehealth, this six-week program shows prom-
ise, with significant improvements reported in psy-
chiatric symptoms (apathy: d = 0.77; depression:
d = 0.70), which were maintained for one month
following program cessation. Notably, apathy levels
decreased to normal limits for over a third of the
sample. However, this brief follow-up period limits
evaluation of long-term intervention effects, and
the lack of a control group limits conclusions.
Clearly, a large-scale RCT with a longer follow-
up period is required. Patient satisfaction with
the overall program and the delivered treatment
and materials were high, and attrition was low



Telehealth for Parkinson’s disease 1791

Ta
b
le
2
St
ud
y
ch
ar
ac
te
ri
st
ic
s
o
fB
ut
te
rfi
el
d
et
al
.(
2
0
1
6
)

s
t

u
d

y
d

e
s
ig

n

s
a

m
p

l
e

c
h

a
r

a
c

t
e

r
is

t
ic

s
:

n
(m

,
f

),
a

g
e

,
y

e
a

r
s

s
in

c
e

d
ia

g
n

o
s
is

t
a

r
g

e
t

s
y

m
p

t
o

m
s

(a
s
s
o

c
ia

t
e

d
in

c
l

u
s
io

n
c

r
it

e
r

ia
)

in
t

e
r

v
e

n
t

io
n

a
n

d
t

e
l

e
h

e
a

l
t

h
m

o
d

a
l

it
y

;
d

u
r

a
t

io
n

s
y

m
p

t
o

m
o

u
t

c
o

m
e

s
a

n
d

t
e

l
e

h
e

a
l

t
h

-r
e

l
a

t
e

d
f

in
d

in
g

s
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.

P
ilo

t,
un

co
nt

ro
lle

d
(p

re
–p

os
t

co
m

pa
ri

so
n)

D
at

a
an

al
yz

ed
in

co
m

pl
et

er
s

27
(2

2,
5)

,6
6

±
10

.7
ye

ar
s,

10
.1

±
6.

2
ye

ar
s

A
pa

th
y

(A
E

S
>

35
)

W
ee

kl
y

te
le

ph
on

e
su

pp
or

t
se

ss
io

ns
(1

0–
20

m
in

ut
es

)
fo

llo
w

in
g

in
it

ia
lf

ac
e-

to
-f

ac
e

pl
an

ni
ng

se
ss

io
n

to
id

en
ti

fy
ac

ti
vi

ty
go

al
s

fo
r

di
ff

er
en

t
lif

e
do

m
ai

ns
,a

ut
om

at
ed

ph
on

e
re

m
in

de
rs

pr
io

r
to

ea
ch

pl
an

ne
d

ac
ti

vi
ty

+
w

or
kb

oo
k;

6
w

ee
ks

•
S

ig
ni

fic
an

t
re

du
ct

io
n

in
ap

at
hy

(A
E

S
)

po
st

-i
nt

er
ve

nt
io

n,
m

ai
nt

ai
ne

d
at

1-
m

on
th

fo
llo

w
-u

p
◦B

as
el

in
e:

M
=

42
.1

,S
D

=
6.

0;
po

st
-i

nt
er

ve
nt

io
n:

M
=

36
.1

,S
D

=
8.

3,
fo

llo
w

-u
p:

M
=

37
.0

,S
D

=
7.

4
�

B
as

el
in

e
an

d
po

st
-i

nt
er

ve
nt

io
n:

t(
26

)
=

−4
.0

02
,d

=
0.

77
�

B
as

el
in

e
an

d
fo

llo
w

-u
p:

t(
19

)
=

−4
.2

64
,d

=
0.

95
•

S
ig

ni
fic

an
t

re
du

ct
io

n
in

de
pr

es
si

on
(G

D
S

)
at

po
st

-i
nt

er
ve

nt
io

n,
m

ai
nt

ai
ne

d
at

1-
m

on
th

fo
llo

w
-u

p
◦B

as
el

in
e:

M
=

13
.6

1,
S

D
=

7.
04

;
po

st
-i

nt
er

ve
nt

io
n:

M
=

10
.7

8,
S

D
=

6.
54

,
fo

llo
w

-u
p:

M
=

37
.0

,S
D

=
7.

4
�

B
as

el
in

e
an

d
po

st
-i

nt
er

ve
nt

io
n:

t(
22

)
=

−3
.3

80
,

d
=

0.
77

�
B

as
el

in
e

an
d

fo
llo

w
-u

p:
t(

15
)
=

−4
.0

02
,

d
=

0.
95

•
S

ig
ni

fic
an

t
in

cr
ea

se
in

pa
ti

en
t

qu
al

it
y

of
lif

e
(P

D
Q

-3
9)

at
po

st
-i

nt
er

ve
nt

io
n

◦B
as

el
in

e:
M

=
30

.8
2,

S
D

=
15

.1
8;

po
st

-i
nt

er
ve

nt
io

n:
M

=
25

.5
1,

S
D

=
13

.5
1,

d
=

0.
50

,t
(2

3)
=

−2
.4

58
•

M
aj

or
it

y
of

pa
rt

ic
ip

an
ts

re
po

rt
ed

sa
ti

sf
ac

ti
on

w
it

h
th

e
ov

er
al

lp
ro

gr
am

(C
S

Q
-8

),
an

d
tr

ea
tm

en
t

an
d

m
at

er
ia

ls
pr

ov
id

ed
(P

S
Q

-3
9)

•
60

%
pa

ti
en

t
sa

ti
sf

ac
ti

on
w

it
h

au
to

m
at

ed
ph

on
e

re
m

in
de

rs
;n

o
re

po
rt

ed
m

ea
su

re
m

en
ts

of
pa

ti
en

t
sa

ti
sf

ac
ti

on
w

it
h

te
le

ph
on

e-
ba

se
d

th
er

ap
is

t
su

pp
or

t
sp

ec
ifi

ca
lly

A
E

S
,A

pa
th

y
E

va
lu

at
io

n
S

ca
le

;G
D

S
,G

er
ia

tr
ic

D
ep

re
ss

io
n

S
ca

le
;P

D
Q

-3
9,

P
ar

ki
ns

on
’s

D
is

ea
se

Q
ua

lit
y

of
L

if
e

S
ca

le
;C

S
Q

-8
,C

lie
nt

S
at

is
fa

ct
io

n
Q

ue
st

io
nn

ai
re

;P
S

Q
-3

9,
P

ar
ti

ci
pa

nt
S

at
is

fa
ct

io
n

Q
ue

st
io

nn
ai

re
.



1792 C. Swalwell et al.

(despite the absence of caregiver involvement in
the intervention specifically), indicating program
feasibility and receptiveness. Unfortunately, no
explicit measure of patient satisfaction with the
telephone support sessions was provided. However,
the authors do indicate interest in upgrading from
telephone to VC-based support delivery given
its success in delivering treatment for other PD
comorbidities (e.g. LSVT). The automated phone
reminder element of the program received mixed
support from patients, and was time-consuming for
providers. As suggested by Butterfield et al. (2016),
perhaps a more synchronized, modern approach
(e.g. reminders distributed through text messages
or a smart-phone application) could be feasible
while still targeting self-initiative deficits.

Interestingly, verbal phonemic fluency correlated
with apathy-specific response to treatment, suggest-
ing the current PAL program necessitates intact
executive function to garner greater benefit. This
is an important consideration for PD given the high
prevalence of dementia, and is consistent with the
findings for CBT treatment benefit for depression
in PD (Dobkin et al., 2011b; Dobkin, 2014).

Future directions for telehealth in PD

Thus far, studies involving telehealth-based deliv-
ery of psychological interventions for PD patients
are preliminary, and have primarily focused on
treating depression with or without comorbid
anxiety using CBT strategies. Furthermore, data
handling approaches used in studies were mixed.
While missing data were handled using intent-
to-treat analysis by Dobkin et al. (2011b) and
Kraepelien et al. (2015), others analyzed data only
in completers. While reviewed studies demonstrate
feasibility, there is clearly a need for large-scale,
non-inferiority studies comparing the efficacy of
telehealth delivered interventions to conventional
face-to-face treatment, and for follow-up durations
exceeding one month with appropriate data
analysis approaches of handling missing data, in
order for full treatment potential to be realized.
Moreover, none of the studies reported whether
a landline or a mobile device was used for
telehealth-based delivery. Given the increasing
number of people using mobile devices, the
sound quality and reliability of connection can be
compromised in wireless modality compared to
landline connections. Therefore, it is important
to specify the number of persons using landline
or mobile phones in future reporting. Although
most papers reviewed here have indicated at
least moderate patient satisfaction with overall
telephone-based service provision (or part thereof),

overcoming modality limitations reported by both
patients and clinicians by adapting delivery to VC
appears to be a common theme. The success of
vocal telerehabilitation programs delivered via VC
for PD could provide a guiding framework for
clinicians intending to adapt telephone-delivered
psychological interventions (Constantinescu et al.,
2010; 2011; Dias et al., 2016; Theodoros et al.,
2016). It is essential to have an appropriate internet
connection for VC-based interventions and this
may limit access to VC in environments that
there are less likely to have internet connections
such as for individuals living in remote areas or
with lower socio-economic status. Furthermore,
allowing patients to provide open-ended feedback
on service components for formal qualitative as-
sessment in future trials, irrespective of the specific
telehealth intervention, would be beneficial. In
addition to participant satisfaction, it would be of
interest to measure participants’ level of concern
about privacy with telehealth-based interventions
in future. This may not be limited to the security
of the line, but also whether the individual has
a place at their residence where they feel they
have sufficient privacy to engage in a verbal
psychotherapy that might be overheard by others
in the household.

It is important to note here that considerable
symptom overlap between PD and the neuropsy-
chiatric conditions discussed in this review has
raised questions as to the suitability of established
measurement tools in identifying and assessing
PD-specific anxiety and depression symptoms. Re-
commendations have been provided (see Pachana
et al., 2013; Dissanayaka et al., 2015 for reviews).
Only one identified telehealth study in the present
review by Calleo et al. (2015) employed a scale
recommended for use with PD patients (the GDS-
15); however, their assessment cut-off was not
adjusted (up to seven as per recommendations)
(Pachana et al., 2013) for this clinical group.
This suggests that the measures used in these
studies (including the Beck Anxiety Inventory
(BAI), Hamilton Anxiety Rating Scale (HAM-A),
and Hospital Anxiety and Depression Scale Anxiety
Score (HADS-A)) may have been inappropriate or
incorrectly implemented for PD patients, and is an
important consideration for future work evaluating
the true efficacy of telehealth-based psychological
interventions. Future anxiety interventions could
utilize the Parkinson’s Anxiety Scale and/or the
Geriatric Anxiety Inventory for assessment, both
of which have now been validated for use in PD
patients (Dissanayaka et al., 2015).

Beyond depression and anxiety, telehealth-
based delivery of psychological interventions for
PD comorbidities is lacking, despite success in
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face-to-face interventions. In a waitlist-controlled
trial for PD patients with associated ICDs, which
are usually managed by adjusting PD medication
(Zhang et al., 2016), 12weekly sessions of face-
to-face CBT (complementing standard medical
care) produced a significant reduction in ICD
symptom severity and impact (Okai et al., 2013).
Secondary outcomes were significant reductions
in depression and anxiety six months following
treatment initiation. Despite this, no studies have
delivered psychological interventions for PD-
related ICDs via remote methods. In Okai et al.
(2013) nurse-therapist visits enabled most CBT to
be provided to patients within their own homes.
Given this, adaptation to telehealth delivery could
be feasible, especially with caregiver assistance.

To our knowledge, no study has delivered
mindfulness-based or acceptance and commitment
therapy (ACT) to PD patients using telehealth
modalities. Preliminary face-to-face mindfulness
interventions in PD have demonstrated short-
term improvements in motor symptoms (Pickut
et al., 2015; Dissanayaka et al., 2016a) and
non-motor symptoms, including depression (Cash
et al., 2016; Dissanayaka et al., 2016a), anxiety
(Dissanayaka et al., 2016a), cognition (Cash
et al., 2016; Dissanayaka et al., 2016a), distress
(Dissanayaka et al., 2016a), and coping skills
(Fitzpatrick et al., 2010). A recent six-week
group mindfulness intervention involving lifestyle
management strategies for PD patients showed a
significant reduction in depression and stress, and
improvements in mindfulness and ADL at six-
month follow-up (Advocat et al., 2016). In-person
ACT-based interventions for wearing-off related
anxiety (Dissanayaka et al., 2016b) associated with
prolonged dopamine-replacement therapy in PD
are currently underway (Ghielen et al., 2015).
These promising findings support the future
adaptation of such psychological interventions for
flexible, home-based delivery, thereby increasing
telehealth-based treatment options for PD patients
beyond CBT, and enhancing patient-centerd care.

As the population ages, and PD prevalence
increases, the need for PD-associated neuropsy-
chiatric treatments will concurrently grow. The
accessibility and availability of psychological in-
terventions will become an increasingly important
consideration, given mobility, transport and cost
concerns for PD patients (Dobkin et al., 2013).
This review highlighted the infancy of telehealth-
based psychological treatment provision in PD.
There is a substantial literature gap regarding the
development of telehealth interventions for PD-
specific neuropsychiatric symptoms outside anxiety
and depression. The PAL program (Butterfield
et al., 2016) appears to be the first intervention

developed to address this need. Furthermore, the
non-inferiority and long-term outcomes of re-
motely delivered anxiety and depression treatments
for this group are yet to be demonstrated.
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ABSTRACT

Objectives: There is an increasing evidence that reminiscence therapy is effective in improving cognitive
functions and reducing depressive symptoms in people with dementia. Life story books (LSBs) are frequently
used as a reminiscence tool to support recollecting autobiographical memories. As little is known about how
LSBs are used and what type of studies have been employed to evaluate LSB interventions, we conducted a
systematic review.

Methods: The electronic databases Scopus, PubMed, and PsychINFO as well as reference lists of existing
studies were searched to select eligible articles. Out of the 55 studies found, 14 met the inclusion criterion of
an original empirical study on LSBs in people with dementia.

Results: The majority of the LSBs were tangible books, although some digital applications were also found.
The LSBs were created mostly in individual sessions in nursing homes with a median of six sessions. Some
studies only focused on the person with dementia, while others also examined (in)formal caregivers. Most
studies used qualitative interviews, case studies, and/or (pilot) randomized controlled trial (RCTs) with small
sample sizes. Qualitative findings showed the value of LSBs in triggering memories and in improving the
relation with the person with dementia. Quantitative effects were found on, e.g. autobiographical memory
and depression of persons with dementia, quality of relationship with informal caregivers, burden of informal
caregivers, and on attitudes and knowledge of formal caregivers.

Conclusions: This systematic review confirms that the use of LSBs to support reminiscence and person-
centered care is promising, but larger RCTs or implementation studies are needed to establish the effects
of LSBs on people with dementia.

Key words: life story book, reminiscence, dementia, systematic review, person-centered care, caregivers

Introduction

In 2015, the number of people living with dementia
worldwide was estimated at 46.8 million. This
number is expected to increase to 74.7 million
in 2030 and 131.5 million in 2050 (Prince
et al., 2015). Dementia is often accompanied by
neuropsychiatric symptoms (NPS). Dementia and
the related NPS not only affect the quality of life of
the person with dementia, but also result in a higher
burden of informal caregivers and a lower quality
of their lives (De Vugt et al., 2003; Peeters et al.,
2012; Conde-Sala et al., 2016). Dementia often
leads to disability and a high and expanding need
for care and support of a caregiver (Prince et al.,

Correspondence should be addressed to: Teuntje R. Elfrink, MSc, Department
of Psychology, Health and Technology, University of Twente, P.O. Box 217,
7500 AE Enschede, the Netherlands. Email: t.r.elfrink@utwente.nl. Received
5 Dec 2017; revision requested 5 Feb 2018; revised version received 7 Feb
2018; accepted 26 Feb 2018. First published online 18 July 2018.

2013). Overall, dementia is among the top five with
the highest burden of disease for persons over 65
years and it belongs to the diseases with the highest
burden for informal caregivers (McKeith and
Cummings, 2005). This burden includes physical,
emotional, and economic aspects (World Health
Organization, 2017). Furthermore, dementia is one
of the most costly diseases worldwide (Prince et al.,
2015; World Health Organization, 2017).

Higgs and Gilleard (2017) plead for a shift
to a more person-centered approach in dementia
care: person-centered care (PCC). The shift
from medical, routine-driven care to personalized,
individualized care – regardless of the cognitive
or functional capacity of the patients – is called
‘’the culture change’’ (Koren, 2010). In 2016,
the American Geriatrics Society Expert Panel
developed a summarizing definition of PCC:
“Person-centered care” means that individuals’ values
and preferences are elicited and, once expressed, guide
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all aspects of their health care, supporting their realistic
health and life goals. Person-centered care is achieved
through a dynamic relationship among individuals,
others who are important to them, and all relevant
providers. This collaboration informs decision-making
to the extent that the individual desires (AGS, 2016).

PCC can be enhanced by using a person’s
biography and memories (Clarke, 2000; Clarke
et al., 2003). The use of written or oral life histories
to improve psychological well-being is described
as reminiscence and is often used with people
with dementia (McKeown et al., 2006; VandenBos,
2006). Several (systematic) reviews have shown
that reminiscence activities can contribute to the
mental health and quality of life of persons
with dementia (Woods et al., 2005; Subramaniam
and Woods, 2012; Blake, 2013). A recent meta-
analysis of Huang and colleagues (2015) concluded
that reminiscence therapy has a small effect on
improving cognitive functioning and a moderate
effect on reducing depressive symptoms in older
persons with dementia, predominantly for those
living in institutions.

The creation of a life story book (LSB) is
a common approach in reminiscence (McKeown
et al., 2006). The use of LSBs with personal
memories that are constructed together with the
person with dementia is especially promising
(Subramaniam and Woods, 2012). Besides the
recollection of personal memories, receiving a
tangible output in the form of a LSB is highly
valued by patients (Morgan and Woods, 2010). In
recent years, LSBs are used for multiple purposes
and in multiple settings, while studies that evaluate
LSB interventions for people with dementia are
emerging. To provide an overview of how LSBs
are used and what is known from research, we
conducted a systematic review with two guiding
questions:

1. How are LSBs used in dementia care?
2. What are the designs and findings of studies on the

use of LSBs?

Methods

This systematic review was conducted according to
the preferred reporting items for systematic reviews
and meta-analyses statement (Moher et al., 2015).

Inclusion and exclusion criteria

Population

This review concerns people with mild cognitive
impairment (MCI) or dementia.

Types of interventions

Interventions that use LSBs were eligible for
inclusion. There had to be a clear description
of the LSB, and the LSB had to contain not
only biographical facts but also autobiographical
elements or memories.

Outcomes of interest

The outcomes of interest were (1) the use of LSBs
and (2) the designs and findings of qualitative and
quantitative studies on their use.

Types of evidence

In order to answer the two research questions, all
empirical study designs were considered. Academic
peer reviewed full-text papers published in printed
or electronic format in academic journals or
conference proceedings were deemed eligible for
inclusion. No language restrictions were applied.
Theses, book chapters, non-empirical studies, or
unpublished work were excluded.

Data sources and search strategy
Academic databases Scopus, PubMed, and
PsycINFO were searched. Additional sources
included reference lists of relevant articles and
reviews and expert consultation. In the search,
strategy terms on “LSB” were combined with
terms on dementia. All following terms were being
searched in titles, abstracts, and keywords: “life
story book” or “life story album” or “storybook”
or “life album” or “memory book” or “memory
album” or “reminiscence book” or “reminiscence
album” or “biography book” or “autobiography
book” or “life history book” AND “dementia”
or “Alzheimers” or “mci” or “mild cognitive
impairment”. Two authors (TE and GW)
performed the last search run on October 19, 2017.

Study selection
The flow diagram of the search and selection pro-
cedure of studies is illustrated in Figure 1. Two data
extractors (TE and GW) assessed the eligibility
independently in a standardized manner. The 55
retrieved records from the search were screened by
title and abstract. An interrater reliability check on
the 55 articles was performed, resulting in an agree-
ment of 98% and a Cohen’s κ of 0.96, which is con-
sidered as ‘’almost perfect’’ (McHugh, 2012). The
disagreement was resolved by consensus, in this
case by excluding the article (since no LSBs were
used in the intervention). After this first screening,
a total of 33 full articles were assessed for eligibility.
The extractors read these 33 articles independently.
For this second round, the agreement was 91%,
with a Cohen’s κ of 0.82, which is considered
as the upper bound of ‘’strong.’’ The remaining
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Figure 1. Flow diagram of the search and selection procedure of studies.

three discrepancies were resolved by consensus to
exclude the articles (based on the third criterion of
insufficient information about the LSB).

Data extraction
In order to answer the first research question
How are LSBs used in dementia care? the following
information was extracted from the articles: target
group; type and characteristics of the LSB;
implementation of the LSB; and time to create the
LSB. To answer the second research question What
are the findings of studies on the use of LSBs? the
following factors were extracted: aim of the study;
type of study; sample size; instruments and/or
outcome variables; and findings.

Results

Study identification and selection
Figure 1 summarizes the databases hits, exclusion,
and final inclusion in a flow diagram. A total of

70 records were found from Scopus (34), PubMed
(22), and PsycINFO (14). Reference lists searches
and expert consultation added seven studies. After
removing duplicates, 55 studies remained and were
screened for title and abstract. Based on title
and abstract, 22 were discarded as the studies
did not meet the inclusion criteria. The full texts
of the remaining 33 studies were assessed for
eligibility. Of these 33, 19 studies did not meet
the inclusion criteria. Finally, a total of 14 studies
met the inclusion criteria and were included in the
systematic review. Out of the 14 included studies,
12 were identified through database searching.

Study characteristics
All 14 studies were empirical studies published in
peer-reviewed journals or conference proceedings.
The studies were published between 2003 and
2017. Ten of the 14 studies were conducted in the
last five years between 2013 and 2017. In total, 243
persons with dementia participated in the studies.
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Research question 1: How are life story books
used in dementia care?
To answer this question, first, a general description
of the different target groups and type and
characteristics of the LSBs are presented in
Table 1. Second, Table 2 shows descriptions of the
implementation processes and the time needed to
create a LSB.

Target group
All included studies concerned people with
dementia: Ten studies concerned people with mild
to moderate dementia, one study very mild to
mild, one mild to severe, one different stages,
and one severe dementia. In the study of Crook
et al. (2016), the participants suffered from mild
to moderate dementia and had Down syndrome.
A total of nine LSB interventions were carried out
for individuals, whereas the other five were dyadic
interventions. The mean age varied between 58.6
(Crook et al., 2016) and 92.8 years (Andrews-Salvia
et al., 2003). Eleven studies involved both men
and women, three only women. The countries in
which the studies took place where North Wales
(two), United States (solely four; combined with
Japan one), United Kingdom (three), Malaysia
(two), Korea (one), and Northern Ireland (one). A
majority of eight studies was performed in a care
home setting, whereas three studies took place at
the home situation and two studies in both settings.
In one study (Hashim et al., 2013), the setting was
not clear.

Type and characteristics of the life story
books
In eight studies, a tangible LSB was created. In
three studies, both a traditional and another type of
LSB was formed, namely a digital book (Ingersoll-
Dayton et al., 2016), a rummage box (Crook
et al., 2016), and a pen picture (McKeown et al.,
2013). In three studies, only a digital version was
created: both studies by Hashim et al. (2013; 2015)
worked with a digital application and the study of
Subramaniam and Woods (2016) used previously
constructed tangible LSBs as input to create a
digital life story movie. A wide variation of materials
was used to create the LSBs: photographs, music,
narration, stories, blank pages, quotations, and
news items. The order of the stories told in the
LSBs, when known, was chronological. The length
of the books varied from 2 pages (the pen picture)
to 70 pages (Subramaniam et al., 2014). The
average length of the movies of the Subramaniam
and Woods (2016) study was 18 minutes.

Implementation of the life story books
Both the participant and a partner or relative were
involved in the process of creating the LSB in five
studies. A professional caregiver was additionally
helping in five cases. The participant created the
book with the professional caregiver – so without
a relative – in two cases and in the two remaining
cases, it was the other way around: the participant
was not involved in the process and the book was
created by the relative and a professional caregiver.
The researcher helped creating the LSB in the study
of Andrews-Salvia et al. (2003) and in the control
condition of the Subramaniam and Woods study.
In five studies, Haight’s life review model or life
review experience form (LREF; Haight, 1992) was
used in the sessions to create the LSB. A total of
four studies used the couples life story approach
(once combined with techniques from Haight). The
number of sessions involved in creating a LSB
varied from 3 (Subramaniam and Woods, 2016)
to 16 (Subramaniam et al., 2014) with a median
of six sessions, while the amount of weeks it took
ranged from 9 days (Crook et al., 2016) to 12 weeks
(Morgan and Woods, 2010; Subramaniam et al.,
2014) and the time per session variated between
15 minutes (Hashim et al., 2015) and 120 minutes
(Ingersoll-Dayton et al., 2013). No information was
found about actual use, e.g. whether it has been
used daily or weekly, for how long, and by whom,
of the LSBs after the process of creating it.

Research question 2: What are the designs
and findings of studies on the use of life story
books?
To answer this question, the main characteristics
of the study designs (aims, types of studies, and
sample sizes) are presented in Table 3. Table 4
shows the instruments and/or outcome variables
used in the studies and presents the findings
(qualitative and/or quantitative) of the different
studies.

Aim of study
The aims of the studies can be divided into
two main categories: (1) getting insight in the
challenges and possibilities of implementing LSB
interventions in dementia care by evaluating the
process and (2) gaining (initial) evidence on
the effectiveness of the LSB interventions on
participants (e.g. on autobiographical memory and
quality of life and mood) and/or their (in)formal
caregivers (e.g. on relationship and burden). Seven
studies focused on the first aim, three on the second
aim, and four had a combination of both aims.
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Table 2. Continued

implementation of life story book

author those involved
role of

researcher(s) approach time to create
.........................................................................................................................................................................................................................................................................................................................

Andrews-
Salvia et al.
(2003)

Family members and
researcher

Compiling the book
together with family
members

Unknown 12 sessions in three
weeks, varying from
7.5 to 22.5 minutes

Haight et al.
(2003)

Condition 1: both
caregiver and care
receiver participated
separately, but
simultaneously

Condition 2: only
caregiver (without
participant)

Condition 1: two
reviewers visiting the
home

Condition 2: unknown

Haight’s life review model
and life review
experiencing form
(LREF; Haight, 1992)

Six weekly sessions of 60
minutes

Hence, there were 11 studies with the first aim and
seven with the second aim in total.

Type of study
The 11 studies that evaluated the implementation
process used a multiple qualitative case study
(three), single case study (two), case-study vignette
(three), or another qualitative approach (three).
Regarding the seven studies that examined the
effectiveness of the LSB interventions, two multiple
baseline designs and five (preliminary) (random-
ized) controlled trial designs were used. Four of
these studies compared the LSB intervention to
care as usual or no treatment. Of those four, one
study compared a LSB with both a no intervention
and a rummage box condition (Crook et al., 2016)
and another had the following three conditions:
(1) life review work carried out separately – but
simultaneously – with the person with dementia
and the caregiver; (2) life review carried out with
the caregiver alone; and (3) an untreated control
group (Haight et al., 2003). The fifth controlled
trial study compared a co-creation of a LSB with
receiving a LSB as a gift (Subramaniam et al.,
2014). Participants were randomly assigned to the
conditions, except for the Haight et al., 2003 study,
for which it remains unclear whether allocation was
random.

Sample size
The sample sizes ranged from 1 (the case studies)
to 56 (multiple case study; Kwak et al., 2018). For
the controlled trials, the average sample size was
20 (with a range from 5 to 31). In four studies,
only the persons with dementia were involved in the
study, in nine studies informal caregivers, formal
caregivers, or other staff were part of the study, and
in one study, it was unclear.

Instruments/Outcome variables
A large number of different instruments or
outcome variables were used. A distinction can
be made between qualitative and quantitative
measurements. To explore the implementation
process of the interventions, qualitative instru-
ments, such as (semi-structured) interviews, ob-
servations, open questions, conversations, and field
notes, were used. To assess the effectiveness
of the interventions, multiple questionnaires and
observational instruments were used on different
stakeholders. Participant-focused outcomes were,
e.g. autobiographical memory, depression, and
quality of life. Furthermore, questionnaires on
the quality of the caregiving relationship and
communication between the informal caregiver
and person with dementia were assessed. Informal
caregiver measures were on caregiver burden and
formal caregiver measures were on knowledge and
attitudes. The outcome measures in the controlled
trial studies were applied on baseline as well as
during the intervention (Crook et al., 2016) or
after the intervention with a maximum of 18 weeks
(Subramaniam et al., 2014).

Findings

Qualitative findings

All those involved looked back on the interventions
as an enjoyable process and they viewed a LSB as a
useful tool triggering memories and – largely posit-
ive – emotions. Participants, relatives, and care staff
saw the value of the LSB mainly in improvements
in relationships: partner affirmation, engagement,
fullness of life as a couple, social interaction, and
communication. Furthermore, several (cultural)
themes were identified and recommendations for
implementing a LSB intervention were given, e.g.
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Table 3. Continued

author aim of study type of study
sample

size
.........................................................................................................................................................................................................................................................................................................................

Andrews-Salvia et al.
(2003)

To assess the effect of memory books
on the number of on-topic facts
stated for three topics (life, family,
and day)

Multiple baseline design 4

Haight et al. (2003) Reviewing the application of
reminiscence with people with
dementia

Study with three conditions:
1) life review work carried out

separately – but simultaneously –
with the person with dementia and
the caregiver

2) life review carried out with the
caregiver alone

3) an untreated control group
Two case study vignettes

22

-
-
-

Note: - = missing data.

on how to incorporate difficult life events in the
LSB, how to tell a mutual story, and how to end
the story. No negative effects were reported.

Quantitative effects

In the five controlled trial studies, the LSB
interventions showed significant improvements in
autobiographical memory, mood, depression, and
quality of life of the persons with dementia
compared with care as usual or no treatment.
Furthermore, the communication and quality
of relationships between participants and their
informal caregivers improved significantly. Finally,
significant improvement on staff attitudes and
knowledge was found. In one study, two remin-
iscence intervention conditions (one being a LSB
intervention and the other a rummage box) showed
significant improvement compared to the no
intervention condition, but no difference was found
between the LSB condition and the rummage box
condition (Crook et al., 2016). Moreover, some
positive non-significant changes in independence
and behavior problems in favor of the LSB
intervention were reported (Haight et al., 2006).
One study reported a mixed outcome: the persons
with dementia in the dyadic LSB condition showed
a significant decrease in cognition compared to the
caregiver only and no treatment condition, while
mood and burden improved in both the dyadic and
caregiver only condition (Haight et al., 2003).

Discussion

Reminiscence can be used to enhance PCC
and has proven to be effective for persons with
dementia (Woods et al., 2005; Subramaniam and
Woods, 2012; Blake, 2013; Huang et al., 2015).

The creation of a LSB is a specific form of
reminiscence that is the result of a life review
process that illustrates the biography of a person.
This systematic review of 14 studies showed that
most LSBs were tangible books that were created
in about six individual sessions in nursing homes
with persons with varying degrees of dementia as
well as with their informal and formal caregivers.
Process evaluations showed the value of LSBs in
triggering memories and positive emotions and
in improving the relation with the person with
dementia. Quantitative evaluations supported this
value as significant improvements were found on
autobiographical memory, depression, mood, and
quality of life of the persons with dementia,
as well as on the quality of relationships and
communication between the person with dementia
and the informal caregiver. Furthermore, effects on
burden of the informal caregivers and on attitudes
and knowledge of formal caregivers were found in
comparison to care as usual.

The findings for persons with dementia are
in line with earlier reviews and a meta-analysis
that have shown that reminiscence activities can
contribute to cognitive functioning, depression,
and quality of life of persons with dementia (Woods
et al., 2005; Subramaniam and Woods, 2012;
Blake, 2013; Huang et al., 2015). The findings
for caregivers and their relation to persons with
dementia indicate that LSBs can contribute to
the culture change towards more PCC (Koren,
2010; AGS, 2016; Higgs and Gilleard, 2017).
The relationship between persons with dementia
and their formal and informal caregivers appears
to be improved and the expression of values and
preferences of persons with dementia in LSBs can
further contribute to support their health and life
goals. This also aligns with previous findings that
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reminiscence has the potential to enable care staff
to see the person behind the patient and enable
the patient’s voice to be heard, verbally and non-
verbally (Woods et al., 2005).

According to the framework for trials of complex
interventions created by the Medical Research
Council (MRC, 2000), the research on LSBs
is ranged between the phase of modelling and
the phase of exploratory trails (phase I and
phase II). The use of LSBs and the qualitative
studies provides insight in the components and
underlying mechanisms of LSBs (phase I). The
main mechanism is the recollection and sharing of
autobiographical memories. The components are
an individual or dyadic life review that results in a
tangible (digital) life story. The quantitative studies
in this review apply to the exploratory trial phase
(phase II). In this phase, the components are tested
in different designs. Small sample sizes and non-
random allocation of participants are characteristic
for this phase. Despite the fact that the majority of
the controlled trials in this review were randomized,
we need to interpret the significant improvements
found on several outcomes in this review with
caution, especially due to the small sample sizes.

The next phase (phase III) would be to conduct
larger randomized controlled trial (RCT) studies
to establish the effects of LSBs on people with
dementia. This phase asks for a good choice of
intervention characteristics in relation to outcome
measures. Given the diversity in aims and methods
of the included interventions, it is hard to state
one as the best practice at this moment in time.
Hence, when conducting a larger trial, a clear
formulation of the aims of the LSB intervention and
how the specific components contribute to the aims
is necessary.

Overall, the research in the field of the use of
LSBs in dementia care is in the first phases of
providing evidence. However, one has to realize
that research on LSBs in dementia care is a fairly
new area of interest, hence the lack of good, solid
RCTs with large sample sizes. Given the current
state, the small RCTs, pilot studies, and qualitative
case studies of this review do provide insights and
help future research.

This review shows that an intervention may
focus more on the person with dementia and
try to improve autobiographical memory, mood,
depression, and/or quality of life or, alternatively,
focus more on the relationships of (in)formal
caregivers with the person with dementia. The
process of creating a LSB may be different for
both purposes, for example, in terms of the persons
who are involved in the process, or in the use
of individual forms like Haights LREF (Haight,
1992) versus a dyadic approach like the couples

life story approach (Ingersoll-Dayton et al., 2013).
Technology might contribute to the first aim due to
multimedia effects like music or movies that may
more strongly involve the person with dementia in
the process of recollecting memories and improving
mood. Technology might contribute in another
way to the second aim as different persons can
contribute to the creation and use of digital LSBs
more easily, also making the LSB more interactive.
Is it only after conducting good trials that the last
phase (phase IV) of long-term implementation can
be realized?

This review is the first to provide an overview
on the use of LSBs as a specific domain within
the field of reminiscence in dementia care. The
studies included were diverse in their aims and
consequently in their methods, which makes it
difficult to compare the studies in a consistent
way. However, the diversity does show that creating
LSBs needs to be a tailored process. Especially in
a time when the need for more PCC is greater
than ever, one could question whether there is one
golden standard since it always will be a personal,
individualized process to create one’s life story.
Nevertheless, it is worthwhile to investigate the
effect of personalized LSBs on larger studies.

Since 12 of the 14 included studies were
identified through database searching, it is assumed
that the constructed search strategy was sufficient
and all relevant studies were identified. The
majority of studies in this review report on positive
findings or effects, although some studies do
mention less positive outcomes. Failed attempts on
studies on LSBs may not have been published.
This systematic review shows indications of effects
of creating LSBs and possible ways to implement
LSBs in dementia care, but information on their
actual use after the creating process and long-term
effects after implementation is lacking.

This systematic review shows that research on
LSB interventions for people with dementia is
emerging and confirms that the use of LSBs to
support reminiscence and PCC is promising.
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Neurobiological findings associated with high cognitive
performance in older adults: a systematic review
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ABSTRACT

Objectives: to perform a comprehensive literature review of studies on older adults with exceptional cognitive
performance.

Design: We performed a systematic review using two major databases (MEDLINE and Web of Science) from
January 2002 to November 2017.

Results: Quantitative analysis included nine of 4,457 studies and revealed that high-performing older adults
have global preservation of the cortex, especially the anterior cingulate region, and hippocampal volumes
larger than normal agers. Histological analysis of this group also exhibited decreased amyloid burden and
neurofibrillary tangles compared to cognitively normal older controls. High performers that maintained
memory ability after three years showed reduced amyloid positron emission tomography at baseline compared
with high performers that declined. A single study on blood plasma found a set of 12 metabolites predicting
memory maintenance of this group.

Conclusion: Structural and molecular brain preservation of older adults with high cognitive performance may
be associated with brain maintenance. The operationalized definition of high-performing older adults must
be carefully addressed using appropriate age cut-off and cognitive evaluation, including memory and non-
memory tests. Further studies with a longitudinal approach that include a younger control group are essential.

Key words:memory, aging, magnetic resonance imaging

Abbreviations

PET Positron Emission Tomography
PIB Pittsburgh compound B
DVR Distribution volume ratio
AD Alzheimer’s disease
ApoE Apolipoprotein E

Introduction:

The incidence of dementia has increased in direct
proportion to aging in the general population lead-
ing to a massive worldwide impact (Prince et al.,
2015). As 99.6% of drug therapies for Alzheimer’s
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Brain Institute of Rio Grande do Sul (BraIns), Pontifical Catholic University of
Rio Grande do Sul, Av. Ipiranga, 6690, Porto Alegre, RS, 90610-000, Brazil.
Phone: 5551 3320 5959. Email: jcc@pucrs.br. Received 20 Nov 2017; revision
requested 3 Jan 2018; revised version received 16 Feb 2018; accepted 5 Mar
2018. First published online 18 April 2018.

disease (AD) have not provided promising results
(Cummings et al., 2014), different therapeutic
targets must be investigated. On the extreme
opposite of the cognitive continuum, “Superaging”
has become a rising subject of interest as some
older adults show exceptional memory ability
(Rogalski et al., 2013). Accordingly, individuals
that achieve a successful cognitive aging trajectory
can either experience less pathological alterations
in their brains or show resistance to age-related
physiological decline. These older adults with
high cognitive performance may exhibit structural
and molecular mechanisms that ultimately lead to
unusually preserved brain functioning throughout
the lifespan.

Older adults tend to show an increased
variability of cognitive functions during the aging
process (Hedden and Gabrieli, 2004). Currently,
many theories of successful aging attempt to explain
this vast cognitive variability in older age. There
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are two main theories regarding healthy cognitive
aging: the reserve concepts (Stern, 2009) and the
brain maintenance (Nyberg et al., 2012). The
concept of cognitive and brain reserves has been put
forward to explain differences in cognitive decline
among older adults, supposed to be a consequence
of increased neuronal count and size (Stern, 2009).
The amount of reserve may determine the impact
of pathological age-related alterations on cognitive
and structural phenotypes. However, this definition
does not explain why some older adults show
cognitive and brain preservation through aging
(Habeck et al., 2016).

As a complementary hypothesis to the notion of
reserve, Nyberg et al. (2012) introduced the notion
of brain maintenance. In this conception, structural
and functional brain maintenance determines
the preservation of memory and other cognitive
functions across the lifespan. It poses the avoidance
or minimization of the aging brain alterations as
best predictors of successful memory abilities in
late-life. However, few studies have focused on
the biological basis of brain maintenance and its
consequences on cognitive aging. Herein, we aim
to perform a systematic literature review of studies
with older adults with superior cognitive ability to
investigate neurobiological findings associated with
successful cognitive aging.

Methods

This review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) Statement (Moher
et al., 2009) and was registered at the International
Register of Prospective Systematic Reviews, under
identification number 42017053255.

Eligibility criteria

L iterature search

We performed a search in MEDLINE and
Web of Science for pertinent data from January
2002 to November 2017. As we aimed to
provide an overview of all available literature,
peer-reviewed journals, and grey literature were
investigated.

The search strategy included the following
key terms: “successful cognitive aging,” “high-
performing older adults,” “SuperAgers,” and
“exceptional memory capacity.” Search terms
in Medline also included any of the following
Medical Subject Headings (MeSH), and term
combinations indicated by “AND” and “OR”
were used as Boolean operators: successful OR
exceptional OR excellent OR high-performing
AND cognition OR cognitive OR memory OR

brain AND aging OR superaging OR older adults
OR elders OR superagers OR supernormals. The
Boolean operators were not used in the Web of
Science search due to the structure of its search
engine. There were no language restrictions. A
meta-analysis was not deemed possible in the
present work because of the heterogeneity of the
data and the limited number of studies.

Study selection

Two authors (LBF and LP) independently assessed
potentially eligible studies for their suitability
for inclusion in the review. We resolved any
disagreements by discussion or by a third reviewer
(WVB). During the screening of titles and
abstracts, relevant papers were defined if they
mentioned aspects of high cognitive ability, such
as “exceptional memory,” “exceptional cognition,”
“excellent memory,” and “high-performing.” Ab-
stracts were analyzed according to the inclusion
criteria, and all studies that met these criteria were
included for full article reading.

To recognize subjects within the top level of
cognitive capacity in older age, the inclusion criteria
were rigorously determined. Articles were required
to (1) show original data, (2) include a group of
adults who were 70 years of age or older, (3) clearly
describe the inclusion criteria for participants,
and (4) include individuals in the high-performing
group with cognitive score higher than age-matched
peers or than that expected for their age group
based on normative data. Exclusion criteria were
as follows: (1) No clinical characteristics were
available, (2) no standardized neuropsychological
criteria were used, and (3) any qualitative
study.

Extraction of data

Data extraction was conducted by two authors
(LP and LBF) from papers that met the inclusion
criteria and included the following: demographic
characteristics of the sample, the definition used
for classifying the high-performing older group,
neuropsychological assessments, other inclusion
criteria, and main outcomes of each study. To
better suit the proposed review, we included
only studies with standardized neuropsychological
assessment.

Results

Characteristics of included articles
From 4,457 potentially relevant citations retrieved
from electronic databases and searches of reference
lists, nine (0.2%) studies met the inclusion
criteria (Figure 1). There were three studies on
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Figure 1. Flow chart of the review.

neuroimaging (Harrison et al., 2012; Cook et al.,
2017; Dekhtyar et al., 2017), two on histological
analysis (Gefen et al., 2015; Janeczek et al., 2017),
one on plasma metabolites (Mapstone et al., 2017),
and two on neuropsychological profile (Gefen
et al., 2014; Cook Maher et al., 2017). One
study reported findings that had been previously
published, provided another specific outcome,
namely apolipoprotein E (ApoE) status (Rogalski
et al., 2013) (Table 1). Sun et al. (Sun et al., 2016)
cited the term “SuperAgers” but did not match the
age criteria.

Studies that met the eligibility criteria provided
a neuropsychological profile of high-performing
older adults using either validated tests or at least
one control group (Table 2). Sample sizes were
related to the type of study (range: 5–330) and
all studies reported clinical, neurological, and/or
psychiatric screening criteria to confirm a healthy
sample. Imaging studies were controlled for sex,
age, and education, except Harrison (Harrison
et al., 2012) that does not mention the gender
of included individuals. Mapstone et al. (2017)

used a composite Z-score adjusted for sex, age,
and education. Histologic outcomes (Gefen et al.,
2015; Janeczek et al., 2017) were analyzed only in
high-performing females, while the control group
included both genders, and Rogalski et al. (2013)
did not mention this information for ApoE analysis.
As seven of the nine studies were conducted by
researchers from Northwestern University, the total
sample included in this review may overlap some
individuals. There were a total of 199 individuals
with collected data.

Notably, high-performing older adults were de-
scribed with different terms, namely “SuperAgers”
(Harrison et al., 2012; Rogalski et al., 2013; Gefen
et al., 2014; 2015; Cook et al., 2017; Cook Maher
et al., 2017; Janeczek et al., 2017), “Supernormals”
(Mapstone et al., 2017), and “Optimal performers”
(Dekhtyar et al., 2017). All definitions converged in
classifying older adults according to their episodic
memory performance. The Rey Auditory-Verbal
Learning Test was employed in eight of the nine
studies, and one study used a composite memory
score that included the Memory Capacity Test
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Table 2. Characteristics of included articles

high -performing older adults
normal older
controls

............................................................................................................................................................................................................................................................................................................................

Number of subjects (range) 199 (5–41) 548 (10–330)
Sex ratio 47M:91F 96M:105F
Mean age (years) 82.5 73.9
Minimum age (years) 77.5 70
Maximum age (years) 90.2 83.7
Mean education (years) 13.6 16

Outcome type (no. of studies) 3 neuroimaging, 2 histology, 1 plasma metabolites, 2 neuropsycholo-
gical profile, 1 ApoE

Exclusion criteria Samples including subjects with <70 years, lack of clear neuropsycho-
logical assessment, qualitative studies.

Measure of cognitive profile Episodic memory: Rey auditory-verbal learning test, delayed scores of
the Memory Capacity Test and the Face Name Associative Memory
Exam
Other tests: Logical Memory II, Backward and Forward Digit Span,
Boston Naming Test, Trail Making Test (A, B, and A minus B), FAS,
Category Fluency Test, Mini-Mental State Examination, Hooper
Visual Organization Test, Digit Symbol Test, Flanker Test.

ApoE – apolipoprotein E, M:F – male:female.

and the Face Name Associative Memory Exam.
All included studies reported non-memory tests
of the high-performing group similar to normal
agers, usually fluency, naming, and attention skills.
A longitudinal evaluation showed that most high-
performing older adults exhibited no significant
cognitive decline in memory and non-memory
fields after 18 months of evaluation (Gefen et al.,
2014), but two individuals had lower memory
scores at follow-up. Besides, this group showed
higher level of positive social relationships when
compared to age-matched controls, but both
groups shared similar well-being score (Cook
Maher et al., 2017).

Neurobiological findings of high-performing
older adults
Three studies evaluated high-performing older
adults using neuroimaging techniques. Positron
emission tomography (PET) was used in one paper,
while magnetic resonance imaging was performed
in all three studies; one had a cross-sectional design
(Harrison et al., 2012) and two used a longitudinal
analysis with 18 month (Cook et al., 2017) and
three year follow-up (Dekhtyar et al., 2017).

High-performing older adults showed global
brain volume statistically indistinguishable from
that of normal younger controls (average age
= 57.9 years), and larger than that of normal
older controls (average age = 83.1 years) (average
whole-brain volume of High-performers vs. Older

controls = 288.05 vs. 244.13 mm3) (Harrison
et al., 2012). Moreover, the high-performing
group showed increased thickness of left anterior
cingulate (average thickness of High-performers
vs. Older controls = 2.75 vs. 2.30 mm3), and
increased hippocampal volumes in comparison to
older controls (average volume of High-performers
vs. Older Controls = 7,293 vs. 6,883 mm3)
(Harrison et al., 2012; Dekhtyar et al., 2017).
An 18-month follow-up showed an annual percent
change of the whole-brain cortical volume loss
significantly smaller in the SuperAgers group
compared to normal older controls (annual percent
change of High-performers vs. Older controls
= 1.06% vs. 2.24%) (Cook et al., 2017). A
PET evaluation with PIB (Pittsburgh Compound
B) was performed by Dekhtyar et al. (2017)
and it revealed similar amyloid burden between
the high-performing and normal older groups
(median Distribution Volume Ratio or DVR of
High-performers vs. Older controls = 1.16 vs.
1.11). In this same sample, all high-performing
individuals whose scores did not decline within
three years were classified as maintainers (16 of 25
individuals). This subgroup of maintainers showed
lower amyloid burden at baseline compared to non-
maintainers (Median DVR of maintainers vs. non-
maintainers = 1.11 vs. 1.43), but both subgroups
had similar hippocampal atrophy (p = 0.850) and
amyloid accumulation (p = 0.257) rate over three
years of follow-up assessment (Dekhtyar et al.,
2017).
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Mapstone et al. (2017) analyzed the plasma
metabolome of individuals with high memory
capacity. The authors found a panel of 12
metabolites that could distinguish individuals
with superior memory from controls, namely
aspartate, hydroxyhexadecadienylcarnitine (C16:2-
OH), 3-hydroxypalmitoleylcarnitine (C16:1-
OH), lysophosphatidylcholine a C28:1, arginine,
valerylcarnitine (C5), lysophosphatidylcholine
a C17:0, asparagine, citrulline, nitrotyrosine,
phosphatidylcholine aa C38:5, and histamine.
Interestingly, an index developed with all 12
metabolites showed a significant relationship to a
memory composite in the three studied groups.
These metabolites also discriminated individuals
with cognitive impairment from controls when
their signs were reverted.

Two studies evaluated postmortem brain tissues
of high-performing elderly individuals (Gefen et al.,
2015; Janeczek et al., 2017). Gefen and colleagues
reported the last cognitive evaluation of included
individuals were within 24 months before death
(range = 1–21 months). The authors showed
that older adults with youthful memory scores
had lower density of neurofibrillary tangles and
amyloid plaques than controls in all cingulate areas,
except the posterior midcingulate (Gefen et al.,
2015). Despite the lower density of pathological
deposits, the high-performing group showed mixed
Braak staging (from 0 to III). Besides, the anterior
midcingulate had higher density of Von Economo
neurons in the high-performing group compared
to the other group. Total neuronal count and
size were similar between the high-performing and
control groups. Janeczek et al. (2017) evaluated five
older adults with high memory performance for
density and intensity of acetylcholinesterase (AchE)
positivity in pyramidal neurons. They showed
significantly lower density of AchE-positive neurons
compared to older and younger controls in four
described areas, namely the supplementary motor
cortex, middle frontal gyrus, middle temporal
gyrus, and inferior parietal lobe. The anterior
cingulate cortex did not show statistical signific-
ance, despite the tendency of decreased density of
AchE-positive neurons in the SuperAgers group.
The high-performing group also showed decreased
intensity in the middle frontal gyrus and middle
temporal gyrus in comparison to older controls.

Genotyping for ApoE was described in three
studies (Rogalski et al., 2013; Dekhtyar et al.,
2017; Mapstone et al., 2017). Rogalski et al. found
that the high-performing older group had lower
frequency of at least one e4 allele than that seen in
normal controls (8% vs. 26%), while the other two
studies found no statistically significant differences
(16% vs. 30% and 12% vs. 9%).

Discussion

To our knowledge, this is the first review evaluating
literature findings of high-performing older adults.
Here, we described structural and molecular
brain characteristics of individuals at 70 years
of age or older with high memory performance
compared to age-matched peers. While several
studies have focused on successful aging, this
review retrieved only studies regarding older adults
with superior cognitive performance compared
to their cognitively average peers. To select this
specific sample, we included all studies that
analyzed individuals with memory score of at least
one standard deviation above average.

An operationalized definition of high-performing
older adults is vital for the generalization of
results, including age, cognitive measures, and
study design. The age restriction for this review
was based on previous studies that related an
average onset of age-related memory decline at
approximately 60–65 years of age (Rönnlund et al.,
2005; Schaie, 2005; Nyberg et al., 2012). We
considered 70 years of age an adequate, but
not perfect cut-off. A lower limit of age would
introduce a bias, while a higher limit would be
too restrictive, as aging is a major risk factor for
memory decline. Interestingly, episodic memory
was measured in all included papers most of
them (8/9 studies) used the Rey Auditory-Verbal
Learning Test, though episodic memory evaluation
was not an inclusion criterion. Typically, episodic
memory shows a progressive decrease during the
lifespan and it appears particularly vulnerable to
aging (Hedden and Gabrieli, 2004; Harada et al.,
2013). Episodic memory evaluation at a single
point is not a guarantee of cognitive maintenance,
as in some high-performers may decline over time
(Gefen et al., 2014; Dekhtyar et al., 2017). Non-
memory measures were within the age-appropriate
average in all included studies. Most studies
compared the high-performing group to normal
agers, except Harrison that also compared them to
a middle-aged group (Harrison et al., 2012). As
mentioned by Nyberg et al. (2012), older adults
with high performance may exhibit a more youthful
brain phenotype. Thus, cognitive preservation
is better evaluated with longitudinal studies.
Moreover, a younger control group may provide
important information on brain maintenance,
possibly revealing subsequent mechanisms that may
replicate memory preservation during senescence.

Despite the small number of studies on older
adults with high cognitive performance, this
group showed unique structural and molecular
features when compared to normal agers. Struc-
tural findings of included studies suggest that
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excellent memory ability is associated with global
preservation of the cortex and decreased age-
related atrophy, but it is not related to neuronal
size or total count when compared to normal
older controls (Harrison et al., 2012; Gefen et al.,
2015; Cook et al., 2017; Dekhtyar et al., 2017).
These alterations are in accordance with the brain
maintenance view, but not with the brain reserve
conception. Despite the hippocampal volumes were
larger in high performers compared with normal
performers, the hippocampal volumes and atrophy
rates were similar in three years of follow-up
between maintainers and non-maintainers. This
finding suggests that the hippocampus is associated
with the memory performance, but not with
memory maintenance. At a molecular level, high-
performing older adults showed lower levels of
AD pathology when compared with older adults
that showed a decrease in cognitive ability. Despite
amyloid accumulation being similar between high-
performing older adults and normal controls after
three years, those that maintained an exceptional
memory ability exhibited lower amyloid deposition
at baseline. Neurofibrillary tangles and amyloid
plaques were less present in histologic analysis
of this group, especially in the anterior cingulate
cortex. Moreover, high-performing older adults
presented decreased acetylcholinesterase activity
in a few brain regions, in contrast to the
increase of this enzyme typically seen in age-
related cognitive decline (Ashare et al., 2012).
Also, plasma metabolites successfully distinguished
the high-performing older group from normal
agers, indicating peripheral alterations associated
with cognitive preservation. Among all metabolites
significantly increased in this group, a few
were associated with neuroplasticity and cognitive
reserve, such as aspartate and NO (Schuman and
Madison, 1991; Shimizu et al., 2000; Nikonenko
et al., 2013). Consistent with the definition of brain
maintenance, these findings suggest that lesser
density of age-related lesions is related to better
cognition in later life (de Frias et al., 2007).

As proposed by Nyberg et al. (2012), structural
and molecular preservation may mechanistically
impact cognitive functioning. Combined, the
findings of included studies on high-performing
older adults may provide evidence toward a
better understanding of cognitive aging. The
maintenance of brain structures shown here
may rely upon the marked similarity between
brain structures of exceptional agers and younger
adults, which are significantly thicker than those
of typical older adults (Salthouse, 2009). The
persistence of high performance in older adults
may result from mitigating neurobiological errors
by mechanisms yet to be identified, probably

associated with neuroplasticity (Heuninckx et al.,
2008; Barulli and Stern, 2013). The avoidance
of amyloid pathology, as showed by the subgroup
of maintainers (Dekhtyar et al., 2017), may lead
to decreased neurodegeneration and consequently
higher cognitive functioning. It is putative that both
the reserve and maintenance theories converge as
complementary concepts (Barulli and Stern, 2013;
Habeck et al., 2016). As the adult lifespan is marked
by greater cognitive enrichment, the cognitive
reserve of high-performing older adults could
protect against impairment by reducing age-related
pathology to the established networks in older life
(Sumowski et al., 2010). However, both reserve
concepts do not cover the preservation of cognitive
abilities during the aging process (Habeck et al.,
2016). However, the current body of literature
is insufficient to offer a solid conclusion, as few
studies have adequately addressed this group.

Additionally, tau pathology is strongly associated
with memory impairment (Riley et al., 2002;
Braak et al., 2006). As a single study was
inconclusive on tau pathology in autopsies of high-
performing older adults, future studies should
target tau imaging in this group. Several studies
using fMRI have indicated that individuals with
age-related cognitive decline rely on compensatory
brain activity to preserve function-specific memory
networks (Cabeza, 2002; Davis et al., 2008; Park
and Reuter-Lorenz, 2009; O’Brien et al., 2010;
Eyler et al., 2011). Functional connectivity of high-
performing older adults remains unclear, but its
elucidation is essential in order to determine the
optimal functioning of established neural networks.
Both techniques hold great promise in solving the
aging brain puzzle.

The risk of biases must be discussed. Despite
our efforts, some important papers may have been
omitted due to a lack of consensus on the definition
of successful aging (Depp et al., 2010; Depp et al.,
2011). Further, some studies were not controlled
for basic variables, such as sex, especially those
including histologic analyses. The total number
of studies and the heterogeneity of their results
may hinder the generalization of our findings. We
performed a comprehensive search with almost
no factor of limitation to minimize this bias, but
seven of nine included studies were from the
same group. Meta-analysis was not possible due
to the restricted number of papers on this subject
and their heterogeneity of existing papers. Cross-
sectional studies are influenced by cohort effects,
which can overestimate the study’s findings. An
estimated prevalence of high-performers is limited
in this work because of the design of included
studies. Finally, our conclusions may be affected by
the small number of studies and its limitations.
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In sum, this review draws attention to the study
of high-performing, rather than simply healthy,
older adults. Despite the insufficient number
of studies to draw a consistent conclusion, the
compliance of findings in this work corroborates the
concept of brain maintenance. High-performing
older adults exhibited particular structural and
molecular characteristics, such as a preserved
cortical volume and decreased AD pathology in
the brain. As only few studies provided clear,
objective definition criteria for high-performing
older adults, further longitudinal investigations
with younger controls are necessary to reach
concrete conclusions.
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ABSTRACT

Objectives: To assess the association between cardiovascular health and cognitive function among Mexican
older adults.

Design: Nationally representative cross-sectional survey.

Setting: Households in Mexico.

Participants: Individuals aged 50 years and older (n = 1,492) from the Mexico-SAGE project Wave 1.

Measurements: A continuous and a categorical index of cardiovascular health was calculated based on
exercise, smoking, body mass index, and blood pressure ranging from 0 to 4. Cognitive function was obtained
by averaging the standardized scores (z scores) of five psychometric tests. Associations were conducted using
linear regression.

Results: The continuous index of cardiovascular health was not associated with cognitive function. Using the
categorical index, participants with the best levels of cardiovascular (score of 4) health performed better on
global cognitive function than groups with lower cardiovascular health (scores of 0, 0.41 SD; 1, 0.39 SD; and
2, 0.56 SD). The association was moderated by age, reaching significance only among those 50–64 years old.

Conclusions: If longitudinal research confirms these findings, results would suggest that dementia-related
policies in Mexico need to focus on achieving optimal levels of cardiovascular health, especially in midlife.

Key words: cognitive activity, dementia, aging

Introduction

Dementia and cognitive decline are among the
greatest public health challenges Mexico will face in
the coming years. Mexico’s population has quickly
aged in the last decades. Mexicans 60 years and
older will represent one in every five people by
2030 (Instituto Nacional de Salud Pública [INSP],
2014). Meanwhile, the average life expectancy,
currently 77, continues to increase to a projected
80 by 2050 (Instituto Nacional de Salud Pública
[INSP], 2014; World Health Organization, 2015).
This population shift has led to one of the
highest rates of dementia in the Americas, currently
30.4 per 1,000 person-years among Mexicans 65
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years and older (Prince et al., 2013). A better
understanding of brain health is needed to reduce
the health and financial impact of dementia on
individuals, families, and societies (World Health
Organization, 2012).

Studies such as the Mexican Health and Aging
study show that individual cardiovascular risk
factors are associated with cognitive decline and
dementia (Mejía-Arango et al., 2007; Mejia-Arango
and Gutierrez, 2011; Silvia and Clemente, 2011).
Cardiovascular risk indices have been associated
with cognition among Mexican Americans in
the Sacramento Area Latino Study on Aging
study and other populations (Yaffe et al., 2007;
Unverzagt et al., 2011; Al Hazzouri et al., 2013).
Health indices of factors that coexist and have a
common pathway are promising as they are more
comprehensive than single factors (Pearson et al.,
2013). However, prevention strategies need to also
focus on optimal levels of modifiable health to
increase population impact rather than merely on
poor levels (Lloyd-Jones et al., 2010).
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The American Heart Association (AHA) defined
a cardiovascular health (CVH) index to track
health status in relation to their 2020 strategic goal
(Lloyd-Jones et al., 2010). This concept includes
a set of modifiable cardiovascular risk factors and
health behaviors graded either poor, intermediate,
or ideal. The AHA’s CVH index has been shown
to be associated with lower incidence of stroke,
cardiovascular disease, and related mortality (Dong
et al., 2012; Kulshreshtha et al., 2013). A few
studies in the USA have found associations between
the AHA’s CVH index and cognitive outcomes
among people of different ethnic backgrounds (Reis
et al., 2013; Crichton et al., 2014; Thacker et al.,
2014; Gardener et al., 2016; González et al., 2016).
For example, one cross-sectional study found
positive associations between CVH and scores of
cognitive status, verbal learning, phonemic word
fluency, and processing speed among USA middle-
aged Latinos (González et al., 2016). The Northern
Manhattan Study found that in a sample with 65%
of mostly Caribbean Latinos, the higher number of
ideal CVH metrics was associated with less decline
in different cognitive domains (Gardener et al.,
2016).

Determining the association between CVH and
cognitive function in Mexico is important to
promote dementia and cognitive decline prevention
and healthy brain aging in this country. Mexico
has not just one of the highest rates of dementia
in the Americas but also the highest prevalence of
diabetes (Shaw et al., 2010), obesity (World Obesity
Federation, 2017), and hypertension (Ordúñez
et al., 2001). Therefore, the aim of this study
is to explore the association between an index
of ideal levels of modifiable CVH factors and
cognitive function among Mexican older adults
using nationally representative cross-sectional data.
We hypothesize that better levels of CVH will be
associated with higher cognitive function. Previous
research shows that some CVH components
including body mass index (BMI) are associated
with dementia in midlife but not later in life
(Fitzpatrick et al., 2009). This study also aimed to
explore whether the association CVH and cognitive
function is moderated by age. This analysis builds
on prior research in Mexico by using an index of
ideal levels of modifiable CVH factors as opposed
to individual risk factors or indexes that include
non-modifiable factors.

Methods

The current study used cross-sectional data from
Wave 1 of the World Health Organization Study
on Global Ageing and Adult Health (SAGE)

undertaken in Mexico. This is an observational,
longitudinal study representative of the general
non-institutionalized adult population (18 years or
older).

Sample and procedure
The methodology for SAGE has been published
elsewhere (Kowal et al., 2012). In brief, the
survey was conducted between 2009 and 2010.
A stratified, multi-stage cluster sampling design
was used to obtain a nationally representative
sample. A probability proportion to size design
was used to select clusters. Within each cluster,
an enumeration of existing households was done
to obtain an accurate measurement of size. As the
focus of SAGE was on older adults, individuals
aged ≥50 years were oversampled. Interviews
were conducted face-to-face at respondent’s homes
using Paper and Pencil Assisted Interview (PAPI).
All the interviewers participated in a training course
for the administration of the survey protocol.
Quality control procedures were implemented
during fieldwork (Üstun et al., 2005). Those
participants who were not able to respond to the
survey due to cognitive problems were administered
a proxy interview. The individual response rate
was 51%. Sampling weights were generated to
account for the sampling design. Post-stratification
corrections were made to the weights to adjust
for the population distribution obtained from the
national census and for non-response.

Ethical approvals followed the ethical guidelines
of the 1975 Declaration of Helsinki and were
obtained from the Institutional Review Board
of the National Institute of Public Health,
Cuernavaca, Mexico. Study procedures for the
secondary analysis were supervised by the Uni-
versity of Kansas Medical Center’s Institutional
Review Board as not involving human subjects
research. Written informed consent from each
participant was obtained by the National In-
stitute of Public Health, Cuernavaca, Mexico.
The SAGE dataset is publicly available at
the WHO website (http://apps.who.int/healthinfo/
systems/surveydata/index.php/catalog/sage).

Measures

Cognitive function
Cognitive function was assessed using performance
Spanish language measures of immediate and
delayed verbal recall, verbal fluency, and forward
and backward digit span. Verbal memory was tested
using the Consortium to Establish a Registry for
Alzheimer’s disease verbal recall test, consisting of
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three repetitions of a ten-word list for immediate
recall with scores ranging from 0 to 30 words
recalled correctly, and then assessing the recall of
these words after a 10-minute delay with scores
ranging from 0 to 10 words recalled correctly
(Morris et al., 1988). The verbal fluency test
consisted of naming as many animals as possible
in 1 minute with scores being the sum of different
words correctly named (Morris et al., 1988).
Digit span was used to assess memory capacity
and executive function, using both forward and
backward digit recall tests (Wechsler et al., 1997).
The forward digit span version contained nine and
the backward version eight series. Each series had
two trials. The score in each digit span task was
the series number in the longest series repeated
without error in the first or second trial. An overall
cognitive function score was calculated by averaging
the standardized scores of each test. All cognitive
tests have been validated in the Mexican population
(Ostrosky-Solís et al., 1999; Wechsler, 2001; Tulsky
and Zhu, 2003; Escobedo and Hollingworth, 2009;
Sosa et al., 2009). The score in each digit span task
was the series number in the longest series repeated
without error in the first or second trial. An overall
cognitive function score was calculated by averaging
the standardized scores of each test.

Cardiovascular health index
We obtained the CVH indices following four of
the seven criteria from the AHA definition (Lloyd-
Jones et al., 2010). Full data on the remaining
three criteria (fasting cholesterol, glucose, and diet)
was not collected in the survey, and therefore
was not included in the composite measures. All
participants were asked whether they had ever
used tobacco. Participants who had used tobacco
were asked whether they currently used it daily,
non-daily, or not at all. Those who reported
former tobacco use were asked how old they were
when they stopped using tobacco. Participants who
had never smoked or quit more than 12 months
before the survey were considered to have ideal
smoking status in that criterion. Those who were
current smokers or quit within the last 12 months
were considered to have poor/intermediate smoking
status. The Global Physical Activity Questionnaire
(GPAQ) was used to measure the intensity,
duration, and frequency of physical activity in
three domains: occupational; transport-related; and
discretionary or leisure time (Bull et al., 2009). The
Spanish GPAQ has been validated among an almost
fully Mexico-born sample in California (Hoos et al.,
2012). The total time spent in physical activity
during a typical week, including the number of
days and intensity, were used to generate categories

of ideal physical activity levels (≥150 minutes per
week of moderate intensity, ≥75 minutes per week
of vigorous intensity, or a combination of both)
and poor/intermediate levels (0–149 minutes per
week of moderate intensity, 0–74 minutes per week
of vigorous intensity or a combination of both).
Weight and height were measured to calculate BMI,
calculated as weight/height2 (kg/m2). Participants
with a BMI <25 kg/m2 were considered to have
ideal BMI levels and those with higher BMI were
considered to have poor/immediate levels. Blood
pressure was measured three times on the right
arm of the seated respondent using a wrist blood
pressure monitor. Out of three measurements,
an average of the first two measurements was
used as the blood pressure value in this analysis.
Participants with systolic values <120 and diastolic
values <80 mmHg were considered to have
ideal blood pressure levels. Those with either
systolic or diastolic blood pressure levels than
ideal were considered to have poor/immediate
levels. The four criteria for ideal CVH are in line
with the Mexican national guidelines for tobacco
use, physical activity, BMI, and blood pressure
(Secretaría de Salud, 1999, 2009; Bonvecchio et al.,
2015). Participants obtained a score of 1 if they met
the ideal criterion for each component (smoking,
physical activity, BMI, and blood pressure) and
a 0 otherwise, with total score ranging from 0
to 4 points (Table 1). We used two definitions of
CVH, first as a continuous variable and second as a
categorical variable with five groups (0, 1, 2, 3, and
4). Secondary analyses examined the moderating
effect of age (50–64 years and 65+ years) in the
association between CVH and cognitive function
and the association of cognition with each of the
CVH components individually.

Covariates
Socio-demographic information included age (con-
tinuous), gender, years of education (continuous),
wealth (continuous), and urbanicity (rural/urban).
For wealth, a multi-step process was used where
asset ownership was first converted to an asset lad-
der, and then the Bayesian post-estimation method
was used to generate raw continuous income
estimates. Urbanicity was defined consistently with
the way the areas were legally proclaimed to be,
including towns, cities and metropolitan areas
(urban), commercial farms, small settlements, rural
villages, and areas further away from towns and
cities (rural).

Statistical methods
The analysis was restricted to participants aged
≥50 years. Proxy respondent data was not included
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Table 1. Criteria for ideal or poor/intermediate levels of cardiovascular health of individual factors according
to the index

cvh index poor / intermediate ideal
...........................................................................................................................................................................................................................................................................................................................

(0 points) (1 point)
Smoking status Current smoker or quit ≤12 months ago Never smoker or quit >12 months ago
Physical activity 0–149 minute/week moderate intensity or 0–74

minute/week vigorous intensity
≥150 minute/week moderate intensity or ≥75

minute/week vigorous intensity
Body mass index ≥25 kg/m2 <25 kg/m2

Blood pressure SBP ≥ 120 or DPB ≥ 80 mmHg SBP < 120 and DPB < 80 mmHg

Original sample size; (n=5448) 

Resul�ng sample size; (n=2755) 

Resul�ng sample size; (n=2315) 

Resul�ng sample size; (n=2212) 

Resul�ng sample size; (n=2063) 

Total study sample size; (n=1492) 

Non-respondents; (n=2693) 

Par�cipants <50 years; (n=440) 

Proxy respondents; (n=103) 

Previous stroke; (n=149) 

Missing values in outcome or 
CVH variable; (n=571) 

Figure 1. (Colour online) Sample flowchart and reasons for exclusion.

as they did not provide information on key
variables. Participants with stroke assessed through
either an algorithm or self-report of diagnosis were
excluded from the sample as the association of
CVH and stroke is well established (Dong et al.,
2012; Kulshreshtha et al., 2013). Descriptive ana-
lyses included weighted percentages, unweighted
frequencies, means, and standard errors. Models
controlled for age, gender, education, wealth, and
urbanicity. Interaction analysis was conducted to
assess the moderating effect of age. Cross-sectional
analyses were conducted using linear regression.
The level for statistical significance for all analyses
was set at p < 0.05. Complete case analysis
was conducted. Figure 1 shows a flowchart with
information on how the final sample was reached.
Participants deleted based on missing values in
CVH or cognitive function (n = 571) did not differ
statistically from those not missing in age, gender,

education, wealth, and urbanicity. All analyses
were performed using SPSS version 22.0 using
complex samples analysis (IBM Corp. Released,
2013).

Results

Among the 1,492 participants included in this
analysis, the mean age was 61.6 years, ranging
from 50 to 93 years and 53.6% were women. The
average years of education was 5.1 and 21.6% lived
in a rural setting (see Table 2). Socio-demographic
factors were not associated with CVH. CVH was
worst (score 0) for 8.4%, and best (score 4) for
2.2%.

Table 3 shows the bivariate and multivariate
linear regressions of global cognitive function with
the continuous and categorical CVH indices and
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Table 2. Descriptive statistics of SAGE participants aged 50 years and over by cardiovascular health (CVH)

total cvh 0; cvh 1; cvh 2; cvh 3; cvh 4;
sample ; N = 105 N = 607 N = 576 N = 178 N = 26 p

N = 1,492 (8.4%) (36.0%) (40.2%) (13.2%) (2.2%) value
...........................................................................................................................................................................................................................................................................................................................

Age, mean (SE) 61.6 (1.0) 61.7 (1.2) 61.5 (1.4) 61.9 (1.3) 61.8 (3.0) 57.0 (2.7) 0.85
Age, 50–64: n (%) 669 (69.1) 41 (70.9) 273 (70.3) 260 (65.5) 81 (73.7) 14 (82.4) 0.89
Gender, women; n (%) 936 (53.6) 40 (42.3) 396 (44.8) 372 (58.5) 115 (75.0) 13 (25.3) 0.06
Education, mean (SE) 5.9 (0.5) 5.5 (0.7) 5.7 (0.6) 4.9 (1.3) 3.8 (1.7) 4.3 (1.3) 0.86
Wealth, mean (SE) 0.1 (0.0) 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) 0.79
Urbanicity, rural; n (%) 403 (21.6) 18 (6.3) 153 (28.4) 166 (18.8) 58 (14.2) 8 (64.3) 0.80

Table 3. Relationship of continuous and categorical indices of CVH and covariates with global cognitive
function in the total sample and by age group

total sample ages 50–64 ages 65+

bivariate
linear
regression a

multivariate
linear
regression
with
continuous
cvhb

multivariate
linear
regression
with
categorical
cvhb

multivariate
linear
regression
with
categorical
cvh c

multivariate
linear
regression
with
categorical
cvh c

...........................................................................................................................................................................................................................................................................................................................

CVH
(continuous)

0.00 (−0.11:0.11) 0.02 (−0.56:0.10) – – –

CVH 4
CVH 3 −0.28 (−0.73;0.18) −0.29 (−0.64;0.06) −0.42

(−0.83;−0.01)
−0.08 (−0.63;0.46)

CVH 2 −0.47
(−0.83;−0.10)

– −0.56
(−0.88;−0.25)

−0.68
(−1.04;−0.32)

−0.14 (−0.69;0.41)

CVH 1 −0.31 (−0.69;0.07) – −0.39
(−0.73;−0.05)

−0.49
(−0.85;−0.12)

−0.04 (−0.60;0.52)

CVH 0 −0.31 (−0.69;0.07) – −0.41
(−0.77;−0.05)

−0.56
(−0.97;−0.14)

−0.12 (−0.69;0.45)

Gender; women
(men REF)

−0.11 (−0.34;0.12) −0.04 (−0.23;0.15) −0.02 (−0.18;0.13) 0.01 (−0.18;0.20) −0.17 (−0.37;0.03)

Age (per unit) −0.03
(−0.03;−0.02)

−0.02
(−0.27;−0.01)

−0.02
(−0.03;−0.01)

– –

Education (per
unit)

0.05 (0.04;0.07) 0.03 (0.01;0.05) 0.03 (0.02;0.04) 0.03 (0.01;0.05) 0.04 (0.02;0.06)

Wealth (per unit) 0.74 (0.61;0.86) 0.40 (0.19;0.62) 0.39 (0.21;0.57) 0.38 (0.17;0.58) 0.35 (0.15;0.55)
Urbanicity; urban

(rural REF)
0.36 (0.20;0.53) 0.14 (−0.04;0.33) 0.18 (0.00;0.35) 0.25 (0.03;0.48) 0.08 (−0.11;0.28)

aBivariate associations between each of the variables in the column and global cognitive function independently.
bMultivariate models control for all the gender, age, education, wealth, and urbanicity.
cMultivariate models control for all the gender, education, wealth, and urbanicity. Data are β’s (95% CI) for global cognitive function z
scores. REF: reference category. Statistically significant associations at the 0.05 level are marked in bold.

covariates. The continuous CVH index was not
associated with cognitive function in either the
bivariate or multivariate models. Regarding the 0–
4 categorical CVH index, in the bivariate linear
regression, participants with the best levels of CVH
(score 4) had cognitive function scores 0.47 SD
higher than those with a score of 2 (p < 0.05).
After controlling for covariates, participants with
best CVH (score 4) had higher cognitive function
scores than those with a CVH score of 0 (0.41 SD),

1 (0.39 SD), and 2 (0.56 SD; p < 0.05 for all
differences). The interaction between CVH and age
group was statistically significant (p < 0.001). The
association between CVH and cognitive function
was only present among participants 50–64 years
old in which best CVH (score 4) was associated
with higher cognitive function scores compared
to CVH scores of 0 (0.56 SD), 1 (0.49 SD), 2
(0.68 SD), and 3 (0.42 SD; p < 0.05 for all
differences).
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Table 4. Relationship of individual CVH factors with global cognitive function

bivariate linear multivariate linear

regression a regressionb

........................................................................................................................................................................................................................................................

Tobacco use (Ideal REF)
Poor/intermediate 0.33 (0.14; 0.52) 0.17 (0.01;0.33)

Physical activity (Ideal REF)
Poor/intermediate − 0.17 (−0.33;−0.01) − 0.04 (−0.168;0.08)

Body mass index (Ideal REF)
Poor/intermediate 0.14 (−0.08;0.36) − 0.01 (−0.19;0.19)

Blood pressure (Ideal REF)
Poor/intermediate − 0.29 (−0.53;−0.04) − 0.27 (−0.49;−0.05)

aBivariate associations between each of the variables in the column and global cognitive function
independently.
bMultivariate models control for all the gender, age, education, wealth, and urbanicity. Data are β’s (95% CI)
for global cognitive functionz scores. REF: reference category. Statistically significant associations at the 0.05
level are marked in bold.

Table 4 shows the bivariate and multivariate
associations of global cognitive function with the
individual CVH factors (smoking, exercise, BMI,
and blood pressure). Poor/intermediate levels of
smoking were associated with 0.33 SD higher
of cognitive function compared to ideal levels in
bivariate and 0.17 SD in multivariate associations
(p < 0.05 each). In bivariate associations, ideal
levels of exercise were associated with 0.17 SD
higher of cognitive function than poor/intermediate
levels, but the association disappeared after
controlling for covariates. BMI was not associated
with cognitive function in either model. Ideal
blood pressure levels were associated with 0.29
SD higher of cognitive function compared to
poor/intermediate levels in the bivariate model and
0.27 SD in the multivariate model.

Discussion

This study has examined the cross-sectional
association between an index of ideal levels of
modifiable CVH factors and cognitive function
among a representative sample of Mexican older
adults. Findings suggest that CVH is positively but
non-linearly associated with cognitive function in
this population. In particular, participants with the
best levels of CVH have higher cognitive function
than those at lower levels. These associations are
modified by age and are only present among people
aged 50–64 years but not older.

The present study adds to the growing evidence
that CVH is important for cognitive function (Reis
et al., 2013; Crichton et al., 2014; Thacker et al.,
2014; Gardener et al., 2016; González et al.,
2016). The exclusion of participants with stroke
suggests that there might be alternative vascular
mechanisms for cognitive impairment other than

stroke (Kulshreshtha et al., 2013). Contrary to
findings from some previous studies using the
AHA definition of CVH, we found that only
the best levels of CVH were associated with
substantially higher cognitive function. This data
contrasts with linear cross-sectional associations
found among Latinos aged 45–74 years, and
longitudinal associations in the general population
aged 18–30 years in the USA (Reis et al., 2013;
González et al., 2016). The results also contrast
with a longitudinal study among Americans
45 years and older that found that cognitive
impairment was highest for those with poor CVH
but the same for those with intermediate and
high levels of CVH (Thacker et al., 2014). In our
study, however, CVH was measured using only
four out of the seven AHA components of CVH,
making comparisons with other studies different.
We also found that the association between the
categorical index of CVH and cognitive function
was stronger than associations with individual CVH
components. This finding supports the idea that
dementia prevention trials should focus on multiple
cardiovascular risk reduction (Olanrewaju et al.,
2015). These results are also in line with the AHA
notion that prevention should not merely focus
on preventing poor CVH levels but also promote
optimal levels (Lloyd-Jones et al., 2010).

These results are the first attempt to examine
the association between an AHA-like index of
ideal levels of modifiable CVH factors and
cognitive function in the Mexican population.
The importance of using an AHA-like approach
of CVH relies upon including biomarkers and
behaviors that are modifiable and account for
optimal levels of CVH (Lloyd-Jones et al., 2010).
Therefore, the index used in the present study
has more direct implications for health promotion
and disease prevention than studies assessing the



Cardiovascular health and cognition in Mexico 1833

association with single factors, (Biessels et al., 2006;
Cataldo et al., 2010; Bherer et al., 2013) examining
solely poor levels of CVH (Biessels et al., 2006;
Reitz et al., 2007) or including non-modifiable
components (Unverzagt et al., 2011).

This study shows that the association between
CVH and cognitive function is only present among
participants 50 – 64 years old. These findings
are consistent with the literature as for example,
BMI in midlife has been shown to be associated
with dementia and cognitive function in later life,
whereas BMI measured later in life has an inverse
association with cognitive impairment (Fitzpatrick
et al., 2009). Similarly, midlife hypertension has
been shown to be an important modifiable risk
factor for late life cognitive decline and dementia
(Whitmer et al., 2005). However, the association in
older ages remains unclear (Verghese et al., 2003;
Kloppenborg et al., 2008). This study therefore
adds to the evidence on the importance of timing
and supports the idea that midlife may be a critical
period for conducting CVH interventions to reduce
dementia risk (Kloppenborg et al., 2008; Gorelick
et al., 2011).

Findings from this study may also apply to
many older adults living in the USA. In fact,
a higher AHA CVH index score was cross-
sectionally associated with better cognitive function
among USA Latinos of whom 33.4% were of
Mexican descent (González et al., 2016). Currently,
34% of the 33.7 million Mexican Americans
are Mexico-born (Gonzalez-Barrera and Lopez,
2013). Mexican Americans might share cultural
and genetic characteristics related to CVH with
the Mexican population, especially first generation
ones. However, studies also suggest that the
adaptation of Mexican Americans to the USA
dominant culture might put them at a higher risk
of dementia, as their risk of obesity, diabetes,
sedentary lifestyle and smoking increases with
the number of years lived in the USA (Goel
et al., 2004; Caballero, 2005; Kondo et al., 2016).
Generalizability of these findings to Mexican
Americans may be threatened due to the Hispanic
paradox in which there is a positive selection
of immigrants from Mexico to the USA from
the general population (Markides and Eschbach,
2005).

There are limitations to this study. First, the
study lacked data on nutrition, glucose levels and
cholesterol and therefore could not replicate the
AHA definition of CVH (Lloyd-Jones et al., 2010).
Differences found between this and other studies
using the AHA definition of CVH may be related
to the incomplete composite score. Second, the
CVH index has not been previously validated in
the Mexican population. Third, the assessment

of CVH gives the same weight to the different
domains, which might not represent their real
contribution. Fourth, this study is cross-sectional,
and therefore, causality cannot be inferred from
the associations. In fact, associations such as the
one between smoking and higher cognitive function
have been shown to be an artifact of cross-sectional
data, whereas longitudinal data shows associations
in the opposite direction (Cataldo et al., 2010).
Fifth, urbanicity was predefined according to the
way the areas were legally proclaimed to be,
which ignores the participants’ urban or rural
migrations. However, 90.6% of the sample had
lived in the same locality either always or most
of their adult lives adding little information to the
predefined urbanicity variable. Finally, the lower
response rate (51%) may increase the risk of
selection bias. Regarding potential public health
implications, this study highlights the importance
of optimal levels of CVH, especially in midlife as
a potential means to improve brain health among
Mexican older adults. If results are confirmed with
longitudinal data, this will mean that greater effort
needs to be made to prevent cognitive decline
by promoting optimal levels of CVH as a whole
as the current prevalence of best CVH levels is
2.2%. Comprehensive worksite wellness programs
targeting weight, physical activity, blood pressure,
and tobacco use might be optimal given that
most Mexicans 50–64 years old are working and
spend a significant part of their day at work.
Workplace interventions have the potential to have
economic and productivity benefits to employers
in addition to health improvements (Baicker et al.,
2010). These interventions will work best if
paired with improvements in other evidence-based
population CVH strategies, including media and
educational campaigns, labeling and consumer in-
formation, taxation, subsidies, and other economic
incentives, local environmental changes, direct
restrictions, and mandates (Mozaffarian et al.,
2012).

Conclusion

These findings add to the growing evidence that
CVH is an important factor for cognitive health
and is the first study in Mexico to address
this association using an index of ideal levels
of modifiable CVH factors. We found that the
best levels of CVH were associated with higher
cognitive function compared to other levels among
stroke-free Mexican older adults. These results
suggest that dementia-related policies in Mexico
need to focus on optimizing CVH as a whole
rather than simply preventing poor levels of isolated
CVH factors. These findings also suggest that
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improving CVH at midlife might be more beneficial
for cognitive function than later in life. Future
research is needed as CVH might be a key to slow
down the devastating health and financial dementia
consequences affecting individuals, families, and
societies in Mexico.
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ABSTRACT

Background: Several methods have been developed to evaluate activities of daily living (ADLs) in mild
cognitive impairment (MCI) and mild dementia. This study evaluated the convergent and concurrent validity
between (1) two report-based methods (the advanced (a)- and instrumental (i)-ADL tools) and (2) a
performance-based method (the Naturalistic Action Test (NAT)) to check if their ability to differentiate
between cognitively healthy comparisons (HCs), persons with MCI, and persons with mild Alzheimer’s
disease (AD) are comparable to each other.

Method: This was a cross-sectional study, undertaken in a geriatric day hospital. The participants comprised
community-dwelling HCs (n = 21, median age 78.0 years, 61.9% female), MCI (n = 20, median age
79.5 years, 55.0% female), and AD (n = 20, median age 80.0 years, 85.0% female) adults. A diagnostic
procedure for neurocognitive disorders was employed. In addition, the a- and i-ADL tools and the NAT were
administered separately by blinded raters.

Results: The NAT and both the a- and i-ADL tools showed significant differences between HCs, MCI, and
AD participants. Convergent validity showed moderate to strong significant correlations between the NAT,
and a- and i-ADL tools (range −0.583 to −0.663; p < 0.01). Concurrent validity showed that the NAT
(AUC 0.809–1.000) and the a- and i-ADL tools (AUC 0.739–0.964) presented comparable discriminatory
accuracy (p = 0.0588).

Conclusions: In contrast to prior studies comparing report-based and performance-based methods of assessing
ADL, this study indicates that the NAT and the a- and i-ADL tools have strong convergent and concurrent
validity, and appear to have similar discriminatory power in differentiating between HCs, MCI, and AD.

Key words:mild cognitive impairment (MCI), mild dementia, activities of daily living (ADLs), assessment

Introduction

The evaluation of functional decline in activities
of daily living (ADLs) is pivotal in diagnosing
cognitive disorders in older persons. A loss of
autonomy in ADLs is a core feature of dementia
and is required to establish a diagnosis (McKhann
et al., 2011). Moreover, it is recognized that
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mild changes in advanced (a-)ADLs, which covers
activities that go beyond independent living and
express a personal engagement, such as leisure,
self-development activities, or (semi-) professional
work (Reuben et al., 1990), and instrumental
(i-)ADLs, including activities essential to maintain
independent living, such as cooking, shopping, and
managing medication, are already experienced in
the earlier stages of the disease, as in mild cognitive
impairment (MCI) (Gold, 2012). MCI is concep-
tualized as a transitional period between healthy
cognitive aging and mild dementia (Petersen, 2004;
Petersen et al., 2014) and its identification is helpful
for a timely diagnosis, offering opportunities for
early intervention (Dubois et al., 2016). Assessing
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ADLs is not only useful in diagnostics but recent
evidence also states that disabilities – especially in
a- and i-ADLs – are strong predictors of future
dementia (Fauth et al., 2013), and contribute to a
higher and faster risk for conversion from MCI to
mild dementia (Anstey et al., 2013).

Many attempts have been made to find sensitive
but easy-to-administer and inexpensive assessments
to identify functional decline, and hence to allow
the differentiation between MCI and mild dementia
(Gold, 2012; Marshall et al., 2012; Jekel et al.,
2015). In clinical practice, everyday functioning is
most commonly assessed through interviews with
patients or proxies.

Report-based scales, such as the Lawton Scale
(Lawton and Brody, 1969) and many other instru-
ments, are usually quick and easy to administer
(Jekel et al., 2015; Wesson et al., 2016). Self-report
assessment in which a patient is asked to report
on everyday functioning is the most direct and
simple method for gathering information (Sikkes
and Rotrou, 2014). However, for individuals with
cognitive disorders, an informant-report seems to
be superior as patients may be too impaired to
report accurately on their ADLs and may over-
or underestimate functional limitations (Marshall
et al., 2012; Puente et al., 2014). Therefore,
an informant-report is considered more reliable,
providing a good representation of everyday
performance (Marshall et al., 2012; Schmitter-
Edgecombe et al., 2014). However, informant-
report scales might also be prone to error,
and reporter bias has been found due to the
caregiver burden and distress (Puente et al., 2014;
Schmitter-Edgecombe et al., 2014). Thus, most
report-based tools have limitations for diagnostic
purposes. Moreover, most tools have scoring
systems with poor sensitivity in detecting mild
functional impairments (Fieo et al., 2011) and show
a lack of psychometric value (Gold, 2012; Jekel
et al., 2015; Wesson et al., 2016).

To address the concerns related to report-based
scales, performance-based measures, such as the
Assessment of Motor and Process Skills (AMPS)
(Fisher, 1999), the Large Allen’s Cognitive Levels
Screen-5 (Allen et al., 2007), and the Naturalistic
Action Test (NAT) (Schwartz et al., 2002),
can be used. In performance-based evaluations,
individuals are asked to perform everyday tasks
while being observed by a trained rater. In
this way, it is argued that performance-based
scales provide a more objective measure of ADLs
(Puente et al., 2014; Schmitter-Edgecombe et al.,
2014; Jekel et al., 2015; Wesson et al., 2016).
However, performance-based scales can also be
influenced by the motivation and behavior of
the patient, and they are time-consuming and

expensive to administer (Schmitter-Edgecombe
et al., 2014; Jekel et al., 2015; Wesson et al., 2016).
Moreover, performance-based scales often only
allow observation of a small excerpt of everyday
functioning, can sometimes solely be administered
by trained occupational therapists (e.g. the AMPS)
(Fisher, 1999), and are mostly performed in
artificial environments outside the daily routine of
individuals (Gold, 2012). Some of them provide
limited information on psychometric properties
and have ceiling effects, and the differentiation
between older persons with normal cognition,
MCI, and mild dementia is not sufficiently studied
(Wesson et al., 2016).

The advantages and limitations of report-based
and performance-based measures have led to
discussions regarding the most suitable method
for evaluating ADLs. Currently, there is no gold
standard that is time efficient and easy to administer
(Reppermund et al., 2016). Only a limited
number of studies have compared report-based and
performance-based measures in the same sample of
older persons and have found limited correlations
between the two measures (Schmitter-Edgecombe
et al., 2014; Rycroft et al., 2017). This results in
significant differences between report-based and
performance-based information on ADLs (Sager
et al., 1992; Bean et al., 2011; Nielsen et al., 2016;
Roedersheimer et al., 2016). Recently, Wesson et al.
(2016) recommended the need for studies to refine
the psychometric properties of existing instruments
and Jekel et al. (2015) stressed the need for studies
comparing report-based and performance-based
evaluations in the same sample to allow a valid
and reliable assessment of ADLs in MCI and mild
dementia.

Therefore, in this study a report-based and
performance-based evaluation, both with good
psychometric values for diagnosing mild cognitive
disorders, were compared within the same study
sample. For the report-based evaluation, this study
used the recently developed and validated advanced
(a-)ADL tool (De Vriendt et al., 2013; De Vriendt
et al., 2015) and the instrumental (i-)ADL tool
(Cornelis et al., 2017). For the performance-
based evaluation, this study used the NAT, which
evaluates a broad range of performance skills in the
a- and i-ADLs frameworks. The NAT is feasible
for administration in clinical settings (by any
trained clinician and without the need for expensive
materials), has been validated in dementia patients
(Giovannetti et al., 2002a), and has recently been
used to discriminate MCI from mild dementia.

This study aimed to evaluate the convergent
and concurrent validity of the a- and i-ADL tools
and the NAT in order to compare their accuracy
in making a diagnostic differentiation between
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cognitively healthy older persons and those with
MCI and mild dementia. Based on prior research
findings, we might expect to find poor to moderate
correlations between the report-based and the
performance-based measurement tools, wherein,
the latter having the best diagnostic accuracy.
However, in our previous studies (De Vriendt et al.,
2013; De Vriendt et al., 2015; Cornelis et al.,
2017) the a- and i-ADL tools present good to
excellent ability in discriminating between HCs,
MCI, and Alzheimer’s disease (AD) patients; so, we
hypothesized that both the a- and i-ADL tools and
the NAT might have similar diagnostic power.

Methods

Participants and procedure
Three groups of community-dwelling older persons
(≥65 years) were recruited consecutively through
the geriatric day hospital of an academic teaching
hospital (UZ Brussel, Belgium): patients with MCI,
patients with mild to moderate AD, and cognitively
healthy comparisons (HCs).

Patients with MCI and AD underwent a stand-
ardized multidisciplinary diagnostic procedure,
including a physical and neurological examination,
clinical history taking, functional evaluation of
basic (b-) and i-ADLs, using the Katz index
(Katz, 1963) and the Lawton scale (Lawton
and Brody, 1969), respectively, neuropsychological
assessment, extensive laboratory blood testing,
and imaging of the brain by CT or MRI scan,
considered good clinical practice (Hugo and
Ganguli, 2014). Diagnosis was based on the clinical
consensus of the multidisciplinary team. Patients
with MCI fulfilled the diagnostic criteria for a-
MCI (Petersen, 2004). Patients with AD fulfilled
the criteria of the National Institute of Neurological
and Communicative Disorders and Stroke and the
AD and Related Disorders Association (NINCDS-
ADRDA) (McKhann, 1984). When the presence of
major depression was presumed, this ruled out the
diagnosis of MCI or AD at that stage.

HCs represented geriatric patients who visited
the geriatric day hospital for diagnosis or the treat-
ment of conditions other than cognitive disorders
(e.g. osteoporosis). They were recruited separately
from the diagnostic process for MCI and AD, but
were evaluated using the same neuropsychological
assessment and functional evaluation as for MCI
and AD.

For all participants, exclusion criteria were
any acute pathology, sensory, or communicative
impairments that precluded them from particip-
ating in the assessments, and a history of major
psychiatric illness or any pathology of the central

nervous system other than MCI or AD (e.g.
stroke, epilepsy). Patients with MCI or AD were
not included if they were not accompanied by
a reliable informant. Informants were considered
reliable when they were spouses, family, or close
friends who could provide accurate information
about the patients’ ADL. The informant’s ability to
provide accurate information was operationalized
by asking each person with MCI or AD if his or
her informant was someone who knew them well
and could provide accurate information about their
daily life. For HCs, additional exclusion criteria
were a score <26/30 on the Mini-Mental State
Examination (MMSE) (Folstein et al., 1975), a
score <80/105 on the Cambridge Cognitive Test
(CAMCOG) (Gallagher et al., 2010), or a score
<18/27 on the CAMCOG memory section and a
self- or informant-based history of functional or
cognitive deficits suggestive of MCI or AD.

After the participants completed the diagnostic
procedure, a trained occupational therapist con-
ducted the NAT, and another trained occupational
therapist conducted the a- and i-ADL tools,
in which self-report was used for HCs, and
an informant-report was obtained for MCI and
AD. The occupational therapists were blinded
to the outcomes of the other evaluations and
the diagnosis. Both the NAT and the a- and i-
ADL tools were always administered by the same
occupational therapist on the same day. For the
HCs, the a- and i-ADL tools and the NAT were
administered consecutively. For MCI and AD,
the a- and i-ADL tools and NAT were conducted
at the same time.

The naturalistic action test
The NAT comprises three tasks of increasing
difficulty, including preparing toast and coffee,
wrapping a present, and packing a lunch box
and a schoolbag (see Table 1). Instructions, cues,
termination procedures, and the placement of
objects are standardized (Schwartz et al., 2002).
Participants are scored for accomplishing each task
(i.e. the steps they perform). In addition, errors
during performance are recorded and combined
with the accomplishment score into a score ranging
0–6 for each task (higher scores signify better
performance). The maximum total score is 18.
Based on a study with a sample of persons with
dementia, Sestito et al. (2005) suggested a score
of ≤13 as being in the impaired range. Recently,
Bruce et al. (2016) recommended a cut-off point
of ≥11 to differentiate MCI from mild dementia
(AUC of 0.808). The inter-rater reliability of the
NAT is high, both for scoring accomplishment
of tasks (median weighted kappa of 0.98) and
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Table 1. Description of the content of the NAT and the a- and i-ADL tools

tasks and instructions of the nat
...........................................................................................................................................................................................................................................................................................................................

NAT task 1 toast and coffee Make a toast with butter and jelly/jam, and instant coffee with cream/milk
and sugar.

NAT task 2 gift Wrap a gift as a present.
NAT task 3 lunchbox and school bag Prepare and pack a lunchbox with sandwich, drink, and snack/biscuits and

pack a school bag with ring binder, notebook, and stocked pencil case.
Ring bell attached to the underside of table top after completing each task.

activities assessed in the i-ADL tool activities assessed in the a-ADL tool

Using communication devices and
techniques

Freezing or pickling vegetables

Using transportation Baking bread, cakes
Shopping Cooking complex meals
Preparing meals Try out new dishes
Doing housework Making jam
Washing and drying clothes Using a dish washer
Caring for household objects Using an oven
Maintaining one’s health Using a coffee machine
Basic economic transitions Using a kitchen aid

Using a washing machine
Using a drying machine
Using a radio/CD
Using a TV
Using video/DVD
Using a camera
Using a lawn mower
Using an electric saw
Using a high pressure cleaner
Use of manuals explaining daily technology
Puzzles and brainteasers
PC programs
Use of internet
Use of agenda
Reading books
Reading professional or educational literature
Writing books, poems, articles
Crafts
Playing music instruments
Practicing arts
Electronically banking
Complex administration
Using a cell phone
Writing an e-mail or letter
Sports
Riding a bicycle
Transportation by motorized vehicles
Self-development/self-realization/self-educational activities
To go on a holiday
To help (in the business) of the children
Take care of partner
Take care of (great) grand children
Take care of pets
Caring for household objects
Semi-professional work
Organizing events
To make and keep appointments
To take part in meetings, conversations
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recording errors (median percentage agreement
95%) (Schwartz et al., 2002).

The a- and i-ADL tools
The a-ADL tool (De Vriendt et al., 2013; De
Vriendt et al., 2015) and i-ADL tool (Cornelis
et al., 2017), both comprise semi-structured inter-
views that use the terminology and scoring system
of the International Classification of Functioning
(ICF) (World Health Organization, 2001). The
a-ADL tool evaluates complex activities, such as
hobbies or using technologies, whereas the i-
ADL tool evaluates household activities, such as
preparing a meal and doing groceries (see Table 1).
These two tools only take relevant activities into
account, meaning activities currently or recently
(the tools suggest by thinking back to the years
since retirement) performed by the individual. If
activities have not been carried out during the
past years because they were not relevant for an
individual, they are not taken into account. There
is no cut-off for the total number of relevant
activities. The relevant activities are evaluated on
present difficulties, based on the narratives of the
patient or proxy. The scoring system adapted the
performance qualifiers of the ICF, consisting of a
five-point scale ranging from 0 (no difficulty to
perform) to 4 (complete difficulty or unable to
perform). If a score of 1 or higher is assigned,
the interviewer also determines the underlying
causes of limited performance, such as physical
(e.g., mobility problems) and cognitive problems
(e.g., memory problems). Both tools result in
a set of disability indices. A “global disability
index” (DI) is calculated by taking into account
all relevant activities related to all the activities
that are limited and the severity of the limitation,
determining a “cognitive disability index” (CDI),
considering only activities limited due to cognitive
problems, and a “physical disability index” (PDI),
considering activities limited due to physical
problems. All indices are expressed as percentages,
with higher scores representing greater disability.
The a- and i-ADL tools both show good to
excellent psychometric properties and have the
ability to discriminate between cognitively healthy
older persons, MCI, and mild dementia (AUC in
the range 0.791–0.968) (De Vriendt et al., 2013;
De Vriendt et al., 2015; Cornelis et al., 2017). De
Vriendt et al. (2015) recommend a cut-off point
of 47.9% for the a-ADL-DI (AUC of 0.802) and
27.4% for the a-ADL-CDI (AUC of 0.804) to
differentiate MCI from mild dementia. Cornelis
et al. (2017) recommend a cut-off point of 44.1%
for the i-ADL-DI (AUC of 0.736) and 23.6% for
the i-ADL-CDI (AUC of 0.805) to differentiate

MCI from mild dementia. The inter-rater reliability
is excellent for the a-ADL-DI (ICC = 0.996, 95%
CI (0.991–0.998)), a-ADL-CDI (ICC = 0.979,
95% CI (0.952–0.991)), i-ADL-DI (ICC = 0.986,
95% CI (0.968 ± 0.994)), and i-ADL-CDI (ICC
= 0.986, 95% CI (0.969 ± 0.994)) (all p < 0.001)
(De Vriendt et al., 2013; Cornelis et al., 2017).

Statistical analysis
Statistical analyses were performed in IBM SPSS
for Mac (version 22.0) (SPSS Inc., Illinois,
USA), with an α-level set two sided at p <

0.05 for all analyses. There were no missing
data. Since most datasets were not normally
distributed (Kolmogorov–Smirnoff goodness-of-fit
test p < 0.05), non-parametric tests were used.
Data are reported as medians and interquartiles.
The demographic and clinical characteristics, NAT
scores, and indices of the a- and i-ADL tools are
described. Differences between HCs, MCI, and
AD were calculated using the Kruskal–Wallis test
for continuous variables and the Chi-Squared test
for categorical variables. Differences between HCs
versus MCI, MCI versus AD, and HCs versus
AD were tested with the Mann–Whitney U test.
Convergent validity was assessed using correlation
analyses performed with Spearman’s r between the
indices of the a- and i-ADL tools and the NAT
total score. Convergent validity was considered
poor if the correlation coefficient was below 0.30,
moderate if between 0.30 and 0.59, and good if
greater than 0.60 (Andresen, 2000). Concurrent
validity was evaluated by first calculating the
receiver operating characteristic (ROC) curves and
the AUC for the indices of the a- and i-ADL tools
and the scores of the NAT to compare the ability
of the instruments to differentiate between HCs,
MCI, and AD. Finally, the ROC curves and the
AUC for the indices of the a- and i-ADL tools
and the NAT total score were compared using
the method of DeLong et al. (1988) in MedCalc
(version 14.8.1.0) (MedCalc Software, Mariakerke,
Belgium).

Results

Participants’ characteristics
The demographic and clinical characteristics of
the HCs (n = 21), MCI (n = 20), and AD
(n = 20) groups are shown in Table 2. There
were no significant differences between the groups
in terms of age, gender, education, or the Katz
index. As expected, the MMSE, CAMCOG,
and memory score of the CAMCOG showed
significantly higher scores among HCs than among
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Table 2. Participants’ characteristics

post-hoc test statisticsb

hc mci ad test
hc
versus

mci
versus

hc
versus

(N = 21) (N = 20) (N = 20) statistics a mci ad ad
...........................................................................................................................................................................................................................................................................................................................

Age
Median (interquartile)

78.0 (10.0) 79.5 (4.0) 80.0 (9.0) χ2(2) = 1.74
p = 0.419

Gender
Female (%)

61.9 55.0 85.0 χ2(2) = 4.49
p = 0.106

Education, years
Median (interquartile)

12.0 (4.0) 12.0 (5.0) 12.0 (3.0) χ2(14) = 17.07
p = 0.252

MMSE (./30)
Median (interquartile)

29.0 (2.0) 26.0 (5.0) 22.5 (5.0) χ2(2) = 36.07
p < 0.001

U = 42.50,
p < 0.001,
r = 0.69

U = 103.00,
p = 0.008,
r = 0.41

U = 7.50,
p < 0.001,
r = 0.83

CAMCOG (./105)
Median (interquartile)

94.0 (7.0) 84.5 (7.0) 75.0 (16.0) χ2(2) = 37.41
p < 0.001

U = 32.50,
p < 0.001,
r = 0.72

U = 93.50,
p = 0.003,
r = 0.45

U = 9.50,
p < 0.001,
r = 0.81

CAMCOG memory (./27)
Median (interquartile)

22.0 (3.0) 19.0 (4.5) 13.0 (6.0) χ2(2) = 35.25
p < 0.001

U = 68.50,
p < 0.001,
r = 0.58

U = 56.00,
p < 0.001,
r = 0.61

U = 16.50,
p < 0.001,
r = 0.79

b-ADL Katz-Index (./24)
Median (interquartile)

6.0 (0.0) 6.0 (2.0) 6.5 (2.0) χ2(2) = 5.62
p = 0.060

i-ADL Lawton & Brody
Scale (./27)
Median (interquartile)

25.0 (4.0) 22.0 (7.0) 17.5 (9.0) χ2(2) = 16.21
p < 0.001

U = 148.00, U = 118.50, U = 55.00,
p = 0.102,
r = 0.25

p = 0.026,
r = 0.34

p < 0.001,
r = 0.63

HC: Healthy comparison; MCI: mild cognitive impairment; AD: Alzheimer’s disease; MMSE: Mini-Mental State Examination;
CAMCOG: Cambridge examination for mental disorders of the elderly, cognitive part.
b-ADL according to the Katz-Index has a minimum score of 6/24; lower scores are indicating higher autonomy; i-ADL according to the
Lawton & Brody Scale has a minimum score of 9/27; lower scores are indicating lower autonomy.
aDifferences between groups tested with Kruskal–Wallis test for continuous variables and χ2 for categorical variables.
bGroup by group tested with Mann–Whitney U test.

MCI and AD participants, and MCI participants
compared to AD participants. The Lawton scale
showed significantly higher scores for HCs and
MCI participants compared to AD participants.

NAT scores
Performances on the NAT were significantly poorer
for those with AD compared to MCI, and for
those with MCI compared to the HCs group
(see Table 3). Tasks 1 and 3 of the NAT differed
significantly between the groups: persons with AD
performed worse than those with MCI, and those
with MCI performed worse than the HCs. Task 2
differed significantly between the HCs and those
with MCI, and between the HCs group and those
with AD, but there was no significant difference in
performance between MCI and AD participants.

Indices of the a- and i-ADL tools
The median performed a-ADL was 27 activities
(25th percentile = 23 activities; 75th percentile =
30, 5 activities). The median performed i-ADL

was 9 activities (25th percentile = 8 activities; 75th

percentile = 9 activities). The indices for the a-
ADL tool were derived from at least 10 activities
(which was the case for 2 participants). The indices
for the i-ADL tool were derived from at least 6
activities (which was the case for 4 participants).
All other participants reported more activities. As
illustrated in Table 3, the DI and CDI of both a-
and i-ADL showed significantly more severe deficits
in the AD group than MCI patients, and in the
MCI patients than the HCs group. The PDI of both
a- and i-ADL showed no significant differences
between the groups.

Convergent validity between the a- and i-ADL
tools and the NAT
The total scores of the NAT showed a significant
and strong correlation with the a-ADL-DI, a-ADL-
CDI, and i-ADL-CDI (r ranging from −0.634 to
−0.663; all p < 0.01), and a significant moderate
correlation with the i-ADL-DI (r = −0.583; p <

0.01). The PDI of a- and i-ADL did not correlate
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Table 3. NAT scores and indices of the a- and i-ADL tools

post-hoc test statisticsb

hc
( N = 21)

mci
( N = 20)

ad
( N = 20)

test
statistics a hc < mci mci < ad hc < ad

...........................................................................................................................................................................................................................................................................................................................

NAT scores
NAT total (./18)

Median (interquartile)
16.0 (3.0) 11.5 (4.0) 8.0 (8.0) χ2(2) = 43.73

p < 0.001
U = 14.0,
p < 0.001,
r = 0.81

U = 76.5,
p = 0.001,
r = 0.53

U = 0.0,
p < 0.001,
r = 0.81

NAT task 1(./6)
Median (interquartile)

6.0 (0.0) 4.5 (4.0) 2.0 (4.0) χ2(2) = 31.11
p < 0.001

U = 96.0
p < 0.001,
r = 0.56

U = 99.0,
p = 0.005,
r = 0.44

U = 20.0,
p < 0.001,
r = 0.83

NAT task 2 (./6)
Median (interquartile)

6.0 (2.0) 4.0 (2.0) 4.0 (4.0) χ2(2) = 22.37
p < 0.001

U = 68.0
p < 0.001,
r = 0.60

U = 155.0,
p = 0.212,
r = 0.19

U = 54.5,
p < 0.001,
r = 0.66

NAT task 3 (./6)
Median (interquartile)

4.0 (2.0) 3.0 (2.0) 0.0 (2.0) χ2(2) = 35.81
p < 0.001

U = 53.5
p < 0.001,
r = 0.67

U = 75.0,
p <0.001,
r = 0.54

U = 19.0,
p <0.001,
r = 0.80

Indices of the a- and i-ADL tools
a-ADL-DI, %

Median (interquartile)
15.4%
(8.6)

35.9%
(35.1)

58.1%
(36.4)

χ2(2) = 28.71
p < 0.001

U = 75.5
p < 0.001,
r = 0.54

U = 104.5,
p = 0.009,
r = 0.41

U = 22.0,
p < 0.001,
r = 0.76

a-ADL-CDI, %
Median (interquartile)

6.6%
(13.7)

22.9%
(29.1)

56.1%
(33.0)

χ2(2) = 31.26
p < 0.001

U = 90.5
p = 0.002,
r = 0.48

U = 74.5,
p < 0.001,
r = 0.53

U = 15.0,
p < 0.001,
r = 0.79

a-ADL-PDI, %
Median (interquartile)

2.7% (5.5) 3.0% (11.0) 5.9%
(10.7)

χ2(2) = 4.35
p = 0.113

i-ADL-DI, %
Median (interquartile)

5.5%
(14.5)

23.4%
(35.9)

52.7%
(43.3)

χ2(2) = 22.99
p < 0.001

U = 99.0
p = 0.004,
r = 0.45

U = 118.0,
p = 0.026,
r = 0.35

U = 35.5,
p < 0.001,
r = 0.71

i-ADL-CDI, %
Median (interquartile)

0.0% (0.0) 5.5% (17.5) 42.6%
(43.8)

χ2(2) = 36.93
p < 0.001

U = 84.0
p < 0.001,
r = 0.63

U = 77.0,
p = 0.001,
r = 0.53

U = 10.5,
p < 0.001,
r = 0.88

i-ADL-PDI, %
Median (interquartile)

0.0%
(10.2)

1.3% (10.4) 6.3%
(19.4)

χ2(2) = 4.27
p = 0.118

HC: Healthy Comparison; MCI: Mild Cognitive Impairment; AD: Alzheimer’s disease; NAT: Naturalistic Action Test; a-ADL-DI:
advanced activities of daily living-disability index; a-ADL-CDI: advanced activities of daily living-cognitive disability index; a-ADL-PDI:
advanced activities of daily living-physical disability index; i-ADL-DI: instrumental activities of daily living-disability index; i-ADL-CDI:
instrumental activities of daily living-cognitive disability index; i-ADL-PDI: instrumental activities of daily living-physical disability index.
aDifferences between groups tested with Kruskal–Wallis test.
bGroup by group tested with Mann–Whitney U test.

significantly with the total score of the NAT (all p
>0.05).

Concurrent validity between the a- and
i-ADL tools and the NAT
Table 4 presents the results of the ROC curves for
the NAT, and the indices of the a- and i-ADL tool.
The AUC of the NAT total score ranges from 0.809
to 1.000 but has no significantly better accuracy
than the DI and CDI of both a- and i-ADL (AUC
ranges from 0.739 to 0.964) for differentiating
between the three groups. The PDI of a- and i-ADL
did not show significantly better accuracy than the
NAT.

Discussion

Report-based and performance-based measures
have been developed to evaluate ADL in under-
pinning the diagnosis of cognitive disorders and to
distinguish MCI from the earliest manifestations of
dementia. Nevertheless, until now there has been
no consensus on the most accurate measurement
method. Studies comparing report-based and
performance-based methods remain scarce (Jekel
et al., 2015). In this study we examined the
convergent and concurrent validity and diagnostic
accuracy between the NAT – as a performance-
based method – and the a- and i-ADL tools – as
report-based methods – in a sample of HCs, per-
sons with MCI, and persons with mild dementia.
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Table 4. Concurrent validity between the NAT and the a- and i-ADL tools

hc versus mci

AUC (S.E.) 95% CI p-valuea

NAT total score 0.967 (0.02) 0.922–1.000
NAT task 1 0.771 (0.07) 0.620–0.923
NAT task 2 0.838 (0.06) 0.717–0.960
NAT task 3 0.873 (0.05) 0.761–0.984
a-ADL-DI 0.820 (0.07) 0.682–0.959 0.210
a-ADL-CDI 0.785 (0.07) 0.641–0.929 0.163
a-ADL-PDI 0.646 (0.08) 0.476–0.817 <0.001
i-ADL-DI 0.764 (0.07) 0.615–0.913 0.058
i-ADL-CDI 0.800 (0.07) 0.656–0.944 0.317
i-ADL-PDI 0.571 (0.09) 0.394–0.749 <0.001

mci versus ad

AUC (S.E.) 95% CI p-valuea

NAT total tcore 0.809 (0.06) 0.674–0.944
NAT task 1 0.753 (0.07) 0.600–0.905
NAT task 2 0.613 (0.09) 0.436–0.789
NAT task 3 0.813 (0.07) 0.673–0.952
a-ADL-DI 0.739 (0.07) 0.584–0.893 0.424
a-ADL-CDI 0.814 (0.06) 0.679–0.949 0.062
a-ADL-PDI 0.539 (0.09) 0.357–0.721 0.022
i-ADL-DI 0.705 (0.08) 0.538–0.872 0.291
i-ADL-CDI 0.808 (0.06) 0.672–0.943 0.989
i-ADL-PDI 0.608 (0.09) 0.431–0.784 0.073

hc versus ad

AUC (S.E.) 95% CI p-valuea

NAT total score 1.000 (0.00) 1.000–1.000
NAT task 1 0.952 (0.03) 0.880–1.000
NAT task 2 0.870 (0.05) 0.763–0.978
NAT task 3 0.955 (0.03) 0.886–1.000
a-ADL-DI 0.948 (0.04) 0.867–1.000 0.210
a-ADL-CDI 0.964 (0.02) 0.913–1.000 0.163
a-ADL-PDI 0.674 (0.08) 0.505–0.842 <0.001
i-ADL-DI 0.915 (0.04) 0.828–1.000 0.058
i-ADL-CDI 0.975 (0.02) 0.918–1.000 0.317
i-ADL-PDI 0.674 (0.08) 0.507–0.841 <0.001

NAT: Naturalistic Action Test; a-ADL-DI: advanced activities of daily living-disability index; a-ADL-CDI: advanced activities of daily
living-cognitive disability index; a-ADL-PDI: advanced activities of daily living-physical disability index; i-ADL-DI: instrumental activities
of daily living-disability index; i-ADL-CDI: instrumental activities of daily living-cognitive disability index; i-ADL-PDI: instrumental
activities of daily living-physical disability index.
ap-values indicate the significant difference between the indices and the total score of the NAT. Differences were calculated by comparing
ROC curves with the method of DeLong et al. (1988).

First, the convergent validity was high, with
strong significant correlations between the total
score of the NAT and the a-ADL-DI, a-ADL-
CDI, and i-ADL-CDI, and a moderate significant
correlation with the i-ADL-DI. Second, the
concurrent validity showed that both the NAT and
the a- and i-ADL tools were able to provide an
accurate diagnostic differentiation between HCs,
MCI, and AD. Neither the AUC of the NAT total
score nor the AUC of the a- and i-ADL tools
showed significantly better accuracy. Consequently,

it can be assumed that the a- and i-ADL tools
and the NAT are equally able to assess everyday
functioning, and that these tools have analogous
accuracy in differentiating between HCs, MCI, and
AD.

Until now, performance-based evaluations have
been considered more likely to detect deficits
in everyday functioning in persons with cognit-
ive disorders than report-based scales (Puente
et al., 2014). However, this study indicates
that a report-based measure might be equal
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to a performance-based measure. This con-
tradicts prior studies showing different estim-
ates, or at most medium correlations between
report-based and performance-based measures
(Schmitter-Edgecombe et al., 2014; Rycroft et al.,
2017). Possibly, the strong correlation between
the a- and i-ADL tools and the NAT might be
explained by important differences between the a-
and i-ADL tools and other report-based methods.
By conducting a semi-structured interview, the
a- and i-ADL tools use a different assessment
approach to many other report-based methods
for which the scoring is solely based on the
success or failure of completing a task or on
the presence or absence of a skill (Rodakowski
et al., 2014). Moreover, the a- and i-ADL
tools offer the possibility of taking causes of
limitations into account, which is crucial in
determining the extent to which cognitive decline is
responsible for functional impairment (Rockwood,
2007; Wadley et al., 2008; De Vriendt et al.,
2015). Through discriminating and evaluating
reasons of limitations, the a- and i-ADL tools
can detect similar limitations in performance
as when observing everyday functioning using
a performance-based tool. Other report-based
instruments, such as the Disability Assessment in
Dementia (DAD) – 6 (de Rotrou et al., 2012), the
Functional Activities Questionnaire (FAQ) (Pfeffer
et al., 1982), and the 18-item AD Cooperative
Study/ADLs Inventory for patients with MCI
(ACDC-MCI-ADL-18) (Pedrosa et al., 2010), do
not take reasons of impairment into account, or
focus only on executive components of activities.
Also the NAT does not record other than cognitive
reasons of impairment.

The a- and i-ADL tools and the NAT take
different approaches in evaluating ADL, which
consequently results in gathering other information
on everyday functioning. The NAT records errors
in performance and takes those errors into account
in the total score. This provides unique and useful
information that cannot be derived by interviewing
an individual with the a- and i-ADL tools. On
the other hand, the a- and i-ADL tools might
have greater content validity by only taking those
activities into account that are relevant for an
individual, in contrast to the NAT. Wrapping a
present and packing a lunch box and a schoolbag
are activities not embedded in the usual daily
routine of older persons and are especially difficult
for persons with cognitive disorders (Gold, 2012).
Even individuals with MCI loose accuracy and
efficiency in completing activities outside their
typical routine (De Vriendt et al., 2013; Seelye
et al., 2013). This might explain why, in our study,
task 2 of the NAT could not discriminate between

MCI and AD since both groups performed equally
worse on this task. In addition, knowledge of being
monitored for errors in performance also increase
cognitive demands on participants (Seelye et al.,
2013), which might result in worse performance.
Therefore, only evaluating relevant activities and
listening explicitly to the subjective experiences of
an individual pursues a client-centered approach
not only of benefit diagnostically but also facilitates
more appropriate therapy, better health outcomes,
and greater patient satisfaction (Stewart et al.,
2011).

Since this study found a similar diagnostic
accuracy for the NAT and the a- and i-ADL
tools, one could argue that it does not make any
difference which instrument is used in clinical
practice. However, choosing one or another method
depends on the clinical setting and the purpose of
the diagnostic procedure. As time and resources
are often scarce in health services, it might be
recommended to start with the feasible a- and
i-ADL tools since they take the least time to
administer, offer greater diagnostic accuracy than
other report-based measures such as the Lawton
scale (Cornelis et al., 2017). Subsequently, a
performance-based method such as the NAT can
be used. As suggested by Bruce et al. (2016),
the NAT may be of particular interest to increase
confidence in a clinical diagnosis or in situations
in which there is no informant history available or
there is doubt regarding the accuracy of the history.
In this way, the NAT may be used in addition to
the a- and i-ADL tools, and adds unique diagnostic
information that might be missing when only the
report-based approach is applied. By using multiple
methods, the sensitivity of a diagnosis will certainly
be maximized (Hunsley and Meyer, 2003).

This study has the strength of using different
methods of assessment in the same sample, which
mitigates the potential risk of comparing measures
across different samples. Only few studies have
done this. Nevertheless, it should be noted that
this study also has some weaknesses. First of all,
the sample is relatively small, which results in
low statistical power, although the sample size
is comparable to similar recent studies studying
the psychometric value of the NAT (Jung et al.,
2013; Bruce et al., 2016). Second, a measurement
bias might have occurred in reporting ADLs. For
HCs, only self-report was used since prior research
suggested that self-report evaluations are generally
accurate indicators of ADLs for cognitively healthy
older persons, demonstrating insight into their
functional abilities (Farias et al., 2005; Suchy et al.,
2011). For patients with MCI and AD, on the other
hand, a reliable informant was questioned since this
is generally preferred in order to control over- or
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under-estimation of functional abilities. Although
each informant provided accurate information
about the daily life of the patients with MCI and
AD, we could not objectively determine how well
patients with MCI and AD were known to the
informants. Furthermore, we could not rule out
that the informants were not mildly cognitively
impaired themselves. However a previous study
(De Vriendt et al., 2013) indicated a strong
patient-proxy agreement of the a-ADL tool, this
might still have influenced the results. Nevertheless,
this resembles clinical reality in which healthcare
professionals also have to work with the information
that is available. Third, similar to the study of Bruce
et al. (2016), only the overall scores of the NAT
were used. We did not investigate the type of errors
while performing the NAT as we especially wanted
to compare the AUC of the total score with the
indices of the a- and i-ADL tools. However, it might
be interesting to correlate the number and type of
errors in the NAT with the indices of the a- and i-
ADL tools in the groups of HCs, MCI, and AD in
order to investigate further an effective evaluation
of functional decline in ADLs.

In conclusion, this study showed that the ability
of the report-based a- and i-ADL tools and the
performance-based NAT to make a diagnostic
differentiation between HCs, MCI, and AD is not
significantly different. Both methods have strong
concurrent and convergent validity, and appear
to be valid and reliable assessments of ADLs,
with similar discriminatory power in diagnosing
cognitive disorders in older persons.
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ABSTRACT

Background: Population aging places greater demands on the supply of informal carers. The aims of this study
were to examine (1) the types of unmet support needs of carers of older Australians and (2) the association
of unmet needs with mental health.

Methods: Utilizing new data from the 2015 Australian Bureau of Statistics (ABS) Survey of Disability, Ageing
and Carers, we calculated the prevalence of carers experiencing specific and multiple unmet needs for
support, using single and multiple item measures. Logistic regression models were fitted to examine the
association between unmet needs and psychological distress (using the Kessler psychological distress scale),
once demographic and health factors were controlled for.

Results: In 2015, 35% of carers of older Australians cited at least one unmet need for support. Among this
group, almost two-thirds cited multiple unmet support needs (64.7%). The most prevalent types of unmet
needs included financial (18%), physical (13%), and emotional support (12%), as well as additional respite
care and support to improve carer health (12%). After controlling for demographic and health characteristics
of the carer, having any unmet need for support increased the odds of psychological distress by twofold
(OR = 2.20, 95% CI = 1.65, 2.94). With each successive unmet need for support, the odds of psychological
distress increased 1.37 times (OR = 1.36, 95% CI = 1.22, 1.54). Those who had received assistance with
care, but required further support were 1.95 times more likely (OR = 1.95, 95% CI = 1.17, 3.24) to be in
distress and those who had not received care assistance were about 2.4 times more likely (OR = 2.38 95%
OR = 1.56, 3.62) to be in distress relative to those with no unmet need.

Conclusions: Addressing unmet support needs of carers is important, not only for the planning of services for
carers in an aging population, but also because of the association between unmet support needs and carers
mental health.

Key words: caring, informal care, aging, psychological distress

Introduction

With the speed of population aging hastening
across most high-income countries, the care needs
of the growing number of older citizens has been
an important priority for policy-makers. Consistent
with the preferences of older persons, successive
Australian governments have sought to assist older
people to receive care in their own homes, rather
than institutions since the 1980s (Dow et al.,
2013). One of the factors key to the success of
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this strategy is the large pool of informal carers
in Australia, providing unpaid caring activities,
estimated to account for 80% of the care of older
people in Australia (Productivity Commission,
2011). In 2015, 2.7 million people provided
informal care with an estimated economic value
of $60 billion (Deloitte Access Economics, 2015;
Australian Bureau of Statistics [ABS], 2016b). The
United Kingdom and USA also rely significantly on
informal carers to care for older persons. Six and
a half million people in the United Kingdom are
carers, with 44% caring for a parent or grandparent
(Carers UK, 2015) and 34.2 million Americans
provide unpaid care to a person aged over 50 years
(National Alliance for Caregiving, 2015).

Although informal caring is mostly unpaid, a
number of government programs and payments
are in place to assist Australian carers. Carers
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can access respite care and several types of carer
payment, including an income support payment for
those who are unable to work in paid employment
due to their caring role through the government’s
Carer Gateway (Australian Government, 2017).
There are carer advocacy and support services in
every state and territory through which carers can
gain access to services such as counselling and
support groups (Carers Australia, 2017). Carers
in Australia also have the right to request flexible
working arrangements enshrined in legislation
and this request cannot be reasonably refused
by employers (Victorian Equal Opportunity and
Human Rights Commission, 2012). There are
similar arrangements in place for carers in the
United Kingdom, but in the USA there is no
income support payment for carers (Agingcare,
2017).

Despite these government programs, research
has shown that many carers have unmet needs for
further support. Some carers require support and
education on practical skills to assist with their
caregiving role and access to support services is
oftentimes limited due to complex eligibility criteria
(Essue et al., 2010). This is complicated further by
the low levels of assistance to primary caregivers
and awareness of many existing community services
for carers and their recipients (Lucke et al.,
2008; Vecchio, 2008b). Users of different support
services may also have differing levels of unmet
support needs. In an examination of respite service
use in 2003, respite care users had considerable
unmet demands for financial assistance, whereas
non-respite care users had unmet needs to
improve their own well-being (Vecchio, 2008a).
More generally, stressors associated with caregiving
may impact upon the carer, requiring additional
needs, including health and emotional support
(O’Connell et al., 2003; Horner and Boldy,
2008). This issue of unmet emotional support is
important, as there is considerable evidence that
carers are at increased risk of adverse mental
health, including depression (Gaugler et al., 2004;
Cummins et al., 2007; Dahlberg et al., 2007; Neri
et al., 2012).

Despite the considerable contribution of the
above studies to our understanding of carer needs,
there remains a gap in studies of the types of
needs of carers, specifically among those who care
for older Australians and those who have multiple
unmet support needs. With the availability of new
nationally representative data, we seek to answer
two questions: (1) What is the prevalence and type
of unmet support needs of those who care for older
Australians? (2) Is there an association between
the carers’ unmet support needs and mental
health?

Methods

Data
Data for this study are from the 2015 Survey of
Disability, Ageing and Carers (SDAC) conducted
between July and December 2015. Three popu-
lations were sampled using multi-stage sampling
techniques. These consisted of persons living in
private dwellings, in self-care retirement villages,
and in cared accommodation. The module on
carers’ unmet needs was administered to primary
carers living in households. Primary carers were
identified through a series of screening questions.
As defined by the ABS, primary carers “provide(s)
the most informal assistance, in terms of help
or supervision, to a person with one or more
disabilities, with one or more of the core activities
of mobility, self-care or communication” (ABS,
2016a). The ABS has the authority to collect these
data under the Census and Statistics Act 1905,
and has collected eight cross sections since 1981.
Respondents were neither paid for participation nor
were any other inducements offered.

Of 31,957 households originally contacted,
25,555 fully responded, yielding a response rate
of 80%. Of these persons living in households,
2,421 were primary carers who filled out the unmet
needs questionnaire. Of this group, we omit 340
participants where the primary carer did not answer
questions pertaining to unmet needs. This left a
final sample size of 2,081 primary carers. Within
this group approximately 18% care for children
(n = 382), 20% care for person in the primary
working ages (n = 420), and 61% care for older
Australians aged 55 years and over (n = 1,274).
This later group of carers are the focus of this
study, representing over 60% of primary carers. We
used the cut-off age of 55 years because from age
55, persons born before 1960 can access private
superannuation and retire in Australia. The average
age of primary carers (of recipients of any age) in
Australia is 55 years, with two-thirds being female
and the majority caring for a family member (ABS,
2016b).

Measures
In the self-completed carer questionnaire, primary
carers were asked “Do you feel you need more
support or an improvement in your situation to aid
in your role as a carer?” A follow up question was
then asked “Which of the following would assist you
in your role as a carer?” A list of possible responses
was then provided, including the following:

1. more respite care,
2. more financial assistance,
3. more physical assistance,
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4. more emotional support,
5. an improvement in my own health,
6. more aids/equipment to help me assist in my role

as a carer,
7. more courses available on how to care for persons

with particular disabilities,
8. more training in correct use of equipment,
9. more training in correct methods of lifting to

prevent injury to myself, and
10. none of the above.

For those who answered multiple needs, they
were asked to nominate which would “most assist
you in your role as carer?” Herein, this later
measure is referred to as the single item measure.

For the first time in 2015, the SDAC
collected measures of psychological distress. The
specific measure of psychological distress used was
Kessler’s K10. The K10, although not a diagnostic
tool, is a widely used screening instrument for
psychological distress based on the respondent’s
emotional state in the four weeks prior to the
interview (Anderson et al., 2013; ABS, 2016a).
This enables an analysis of whether psychological
distress is associated with unmet carer support
needs. Following other examples in the literature,
we indicate a “high” or “very high” score
on Kessler’s measure as indicating psychological
distress (Anderson et al., 2013).

Statistical model and estimation of variance
To examine differences in the prevalence of unmet
carer needs and psychological distress we present
weighted tests of proportions, with a 95% critical
value. To examine the association between unmet
carer needs and psychological distress we fitted
logistic regression models. Using the raw logit
coefficients, we calculated odds ratios (OR), which
measure the change in the odds of experiencing
psychological distress given a change in unmet carer
needs, once all other factors in the model are
controlled for.

Variables were entered into the regression and
improvement to model fit assessed using the
Bayesian Information Criteria following the Raftery
(1995) procedure. With all models specified,
we checked the conditioning of the matrix of
independent variables to investigate any collinearity
influence (Belsley et al., 1980). The condition
numbers and variance inflation factors were small
to provide support for the model specification.
Final goodness-of-fit for the logistic regression
models was confirmed using the Hosmer and
Lemeshow test (Hosmer et al., 1997).

Due to the complex survey design, adjustments
are necessary to generate correct variance estim-
ates. The SDAC includes 60 replicate weights

on the data file to adjust for sample design and
non-response. Utilizing an algorithm developed
by Winter (2008), we employed the unstratified
delete-one jackknife method to make the necessary
replicate adjustments (Wolfer, 1985). All analyses
were conducted using Stata 15 (Stata Corporation,
2017).

Results

Table 1 displays the differences in prevalence of
carer unmet support needs using the single item
(most assist you) and multiple item measure (any
need for assistance). Regardless of the measure
used, about one-third of the primary carers of older
persons have unmet demands for support (34.6%).
There is considerable variation in the prevalence of
additional support requested by carers according to
the measure used (Table 1). Relying only on the
single item measure significantly underrepresents
the full demand for a number of sources of support.
For example, using the single item measure, about
9% of carers report “more financial assistance”
compared with almost one in five carers responding
to the multiple item measure (17.7%). Similarly,
only 3% report a need for emotional support on
the single item measure, but about 12% of carers
indicate this unmet need on the multiple item
measure (11.9%).

Focusing on the multiple item measure, financial
assistance is the most heavily cited among carers as
an unmet need (17.7%). Half of all carers with un-
met needs cited this unmet support need (49.7%).
In addition, over 10% of carers report additional
physical assistance (12.7%), support with improv-
ing their own health (12.1%), more emotional
support (11.9%), and respite care (11.6%) as key
support needs to improve their caring role. Around
6% of carers report a need for additional aids or
equipment (6.3%) or courses on caring for persons
with particular disabilities (5.8%).

Using the multiple item measure, we generate a
variable measuring the number of types of unmet
needs of carers. In Table 2, we tabulate the types of
unmet needs by number of types of unmet needs.
This table includes the population of those who
report any unmet need (n = 445). Of those with
unmet needs, 35% of carers have one unmet need
only, 43% have two or three unmet needs and
about one in five have four or more unmet needs
(21.5%). In total, almost two-thirds of carers with
unmet needs have multiple unmet needs (64.7%),
representing 22% of all primary carers of older
Australians.

As expected, the proportions reporting across
all unmet support need types increase with total
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Table 1. Prevalence of carer unmet support needs, by type, single and multiple measures, 2015

s ingle multiple

measure 95% c . i . measure 95% c . i .
............................................................................................................................................................................................................................................................................................................................

No additional support required 65.4 62.4, 67.6 65.4 62.4, 67.6
Additional support required 34.6 32.4, 37.6 34.6 32.4, 37.6
Source of support required

More respite care 5.8 4.5, 7.1 11.6 10.1, 13.7
More financial assistance 9.3 7.8, 10.9 17.7 15.4, 19.5
More physical assistance 4.1 3.3, 5.6 12.7 11.1, 14.8
More emotional support 3.1 2.5, 4.5 11.9 10.5, 14.1
An improvement in your own health 3.4 2.4, 4.4 12.1 10.9, 14.5
More aids/equipment to help you assist in your role as a carer 1.7 0.9, 2.2 6.3 5.2, 7.9
More courses available on how to care for persons with

particular disabilities
1.3 1.0, 2.4 5.8 5.0, 7.7

More training on correct use of equipment 0.1 0.0, 0.6 1.94 1.4, 3.0
More training in correct methods of lifting to prevent injury to

carer
0.3 0.1, 0.8 3.3 2.7, 4.7

None of the above 1.7 1.3, 2.8 1.72 1.3, 2.8
Source of support not answered 3.7 2.8, 4.9 0.2 0.0, 0.7

Total 34.6

Notes: 95% CI: 95% confidence interval for logit proportions. All percentages are weighted to account for survey design. Unweighted
confidence intervals reported for transparency.

Table 2. Prevalence of carer unmet support needs, by type and number of unmet needs, 2015

number of unmet needs

1a 2–3 4+ All
............................................................................................................................................................................................................................................................................................................................

More respite care 15.1 32.2∗∗∗ 66.8∗∗∗ 33.7
More financial assistance 33.4 51.2∗∗∗ 79.8∗∗∗ 49.7
More physical assistance 7.1 47.7∗∗∗ 63.9∗∗∗ 36.6
More emotional support 9.7 35.3∗∗∗ 72.9∗∗∗ 34.8
An improvement in your own health 10.9 39.6∗∗∗ 65.2∗∗∗ 36.0
More aids/equipment to help you assist in your role as a carer 4.6 12.4∗∗∗ 52.1∗∗∗ 18.4
More courses available on how to care for persons with particular

disabilities
3.1 14.4∗∗∗ 47.9∗∗∗ 17.8

More training on correct use of equipment 0.0 1.7∗ 22.7∗∗∗ 5.8
More training in correct methods of lifting to prevent injury to

carer
0.7 4.2∗∗ 34.4∗∗∗ 10.1

None of the above 14.1 0.0 0.0 5.4
Source of support not answered 1.6 0.0 0.0 0.7
n 159 188 98 445
% of carers with unmet needs 35.3 43.2 21.5 100.0
% of all carers 12.2 15.0 7.4 34.6

Notes: All: All persons with unmet support needs; percentages weighted. Tests of percentages unweighted.
aComparison category for test of percentages is 1 unmet need.
∗∗∗p < 0.001.
∗∗p < 0.01.
∗p < 0.05.

unmet needs. For example, 7% of those with one
unmet need require physical assistance, compared
with half of those with two or three unmet needs
(47.7%) and almost two-thirds of those with four or
more unmet needs (63.9%). Of those with multiple
needs, considerable proportions of these groups
cite financial, physical, and emotional support.

However, those with four or more needs also have
considerably high demand for training and courses
compared with those who have fewer unmet needs.
Half of those with four or more unmet needs
have unmet demand for “more aids/equipment”
(52.1%) or “courses available on how to care for
persons with particular disabilities” compared with
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Table 3. Characteristics of primary carers of older Australians and unmet support needs, 2015

any unmet needs total

yes (%) no (%) total n carers (%)
............................................................................................................................................................................................................................................................................................................................

Age <44 11.1 16.3∗∗∗ 134 12.9
45–74 70.6 73.4† 915 71.6
75+ 18.2 10.3∗∗∗ 206 15.5

Gender Male 37.3 33.0∗∗∗ 440 35.8
Female 62.7 67.0† 815 64.2

Country of
birth

Australia 73.0 70.2∗∗∗ 904 72.0
MESB 10.5 11.6 148 10.9
Other 16.5 18.2 203 17.1

Social marital
status

Married 74.0 61.4∗∗∗ 881 69.7
Sep/Wid/Div 12.7 19.4∗∗ 194 15.1
Never married 13.2 19.1∗ 180 15.3

Region of
residence

Major city 66.0 69.1∗∗∗ 802 67.1
Inner regional 21.7 21.9 270 21.8
Other 12.2 9.0 183 11.1

Labor force
status

Employed 33.2 38.2∗∗∗ 424 35.0
Unemployed 1.1 2.0 19 1.4
NILF 65.6 59.8∗ 812 63.6

Education care
recipient
spouse

Degree or above 17.5 24.8∗∗∗ 248 20.0
Certificate 30.0 35.0∗ 385 31.8
School only 37.4 29.8∗∗ 454 34.4
Less than 8th form 13.4 9.5∗ 146 12.0
Undetermined 1.8 1.9 22 1.8
Yes 51.6 40.6 652 47.8
No 48.4 29.4∗∗∗ 603 52.2

Carer
co-resident

Yes 73.2 64.8∗∗∗ 890 70.3
No 26.8 35.2∗∗∗ 365 29.7

Carers’ number of long-term health conditions
0 26.1 26.3∗∗∗ 302 26.2
1–2 23.8 35.5 453 35.7
3–4 23.8 24.3 304 24.2
4+ 14.33 13.95 196 15.6

Duration of care
<1 5.9 5.6∗∗∗ 76 5.8
1–9 63.4 63.8 788 63.5
10+ 29.2 29.3 372 29.2
Missing 1.5 1.4 19 1.4

Receipt of care
assistance

No 59.4 51.4∗∗∗ 744 56.7
Yes 40.6 48.6∗∗∗ 511 43.4

Notes: MESB: main English-speaking countries; NILF: not in the labor force; %Carers: the percentage of carers in each demographic
group.
∗∗∗p < 0.001.
∗∗p < 0.01.
∗p < 0.05.
†p < 0.1.

under 5% of those with one unmet need and under
15% of those with two or three unmet needs.

The results above indicate a considerable
proportion of carers report unmet and multiple
unmet support needs, and that those with higher
numbers of needs report demand for support across
a range of need types. An important question,
therefore, is can unmet needs place additional
stressors upon carers influencing their mental

health? As these data are cross sectional, we cannot
infer causation, but we can investigate whether
there are differences and an association between
increasing likelihood of unmet needs with increased
likelihood of psychological distress.

Before turning to the multivariate analyses,
results in Table 3 illustrates the differences in
demographic characteristics and care details of
carers tabulated by whether they have unmet
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support needs. Consistent with evidence on carers
of persons of any age reported by the ABS, about
two-thirds of carers of older Australians are female
(64%) (ABS, 2016b). About 70% of this group
were born in Australia (72%), are married (69.7%),
living in a major city (67.1%), co-resident with the
recipient of care (70.3%), and aged between 45 and
74 years (71.6%).

Comparing across unmet support need status,
those with unmet needs tend to be slightly older,
married and not in the labor force and with lower
levels of education compared to those with no
unmet support needs. It is not surprising then
that about 52% of those with unmet support
needs are caring for a spouse, compared with 40%
of those with no unmet needs. Those with no
unmet support needs are also slightly more likely
(48.6%) to have used support services compared
to those with no unmet needs (40.6%). There are
no meaningful differences between the groups by
duration of care or the carers’ number of long-term
conditions.

Results in Table 4 illustrate the differences in
the prevalence of psychological distress in this
group of careers of older Australians (60% of
all primary carers) by the demographic and care
characteristics provided above. Among this group
of carers, approximately one-third of those with
any unmet support needs were in psychological
distress (31.3%), compared with 17% of those
with no unmet needs. We also observe considerable
differences in the prevalence of psychological
distress by the number of unmet support needs.
Compared to the 17% of those with no unmet
needs in distress, about 26% of those with two or
more needs and over half of those with three or
more needs (52.6%) report psychological distress.

To examine the association between unmet
needs and psychological distress, it is important
to control for demographic groups with differing
prevalence rates. For example, variations in psycho-
logical distress in these data appear by age, gender,
country of birth, education level, and the number of
health conditions that the carer reports (Table 4).

With extensive demographic controls, the mul-
tivariate evidence strongly supports the proposition
that unmet support needs of carers is associated
with carers’ mental health (Table 5). With control
variables included, having any unmet need for
support increases the odds of psychological distress
twofold (Model 1: OR = 2.20, p < 0.001).
Including a continuous measure of unmet support
needs, we find that with each additional unmet
support need, the odds of carer psychological
distress increases 1.37 times (Model 2: OR = 1.36,
p < 0.001). Further support is provided in
Model 3, which includes a categorical variable

measuring combinations of receipt of whether the
carer received any assistance to care and unmet
need. Not surprisingly, there is no difference in
distress between those who do not have unmet
support needs classified by care assistance usage
(OR = 0.98, p < 0.10). However, those who
have received care assistance and have continuing
unmet needs are about 1.95 times more likely
to be in distress relative to those with no unmet
needs (OR = 1.95, 95% CI = 1.17, 3.24). Those
who have unmet needs and have not received care
assistance are at almost 2.4 times the risk of distress
(OR = 2.38, 95% CI = 1.56, 3.62).

Previous studies highlight the impact of de-
mentia on carers’ levels of stress and well-being
(Gaugler et al., 2004; Bertrand et al., 2006; Stirling
et al., 2010). In the confidentialized data we
utilize, the care recipient’s conditions are only
available for co-resident carers. That is, for primary
carers living in households who have non-usual
resident care recipients, the condition data is
unfortunately unavailable. Restricting our sample
to 890 co-resident carers, we re-estimated all
models measuring a care recipient with dementia
(Model 4). Unsurprisingly, carers with a care
recipient who has dementia are at an almost
twofold risk of distress compared to those caring
for a person without dementia (OR = 1.89,
95% CI = 1.01, 3.5). Importantly, even with the
additional controls for dementia and the restricted
sample size, the coefficients measuring unmet
needs and receipt of care assistance are highly
comparable to the full sample models. That it,
those who have received care assistance and have
unmet needs are significantly more likely to be in
distress (OR = 1.91, 95% CI = 1.02, 3.55) as are
those who have unmet needs but no care service use
(OR = 2.7, 95% CI = 1.70, 4.29).

Although not the purpose of the analyses, the
control variables are also of substantive interest
themselves. Among this group of carers of older
Australians, psychological distress is highest
among females (vs. males), those from a non-
English speaking background (vs. Australian
born), younger carers and those with low levels
of education (vs. university educated). The
number of health conditions of the carer is also
strongly associated with the odds of psychological
distress (OR = 1.39, p < 0.001). A range of
other characteristics, including marital status,
geography, income, carer relationship, and co-
residence status, were tested and found not to
be significant predictors of psychological distress
in this sample. Polynomial terms for the number
of health conditions and unmet needs, as well as
various interaction terms were also not significant.
Both models show absence of multicollinearity
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Table 4. Characteristics of primary carers of older Australians and psychological distress, 2015

distress (%) N carers (%)
............................................................................................................................................................................................................................................................................................................

Measures of unmet needs
Any unmet need No 17.3a 817 65.4

Yes 31.3∗∗∗ 438 34.6
Number of unmet needs 0 17.3a 817 65.4

1 24.3 155 12.1
2 26.4∗∗ 186 15.0
3+ 52.6∗∗∗ 97 7.5

Unmet needs × care assistance
Unmet need Care assistance
No No 17.9a 512 38.8
No Yes 16.4 305 26.5
Yes No 34.6∗∗∗ 232 17.8
Yes Yes 27.9∗∗ 206 16.8

Carer characteristics
Age <44 31.3a 134 12.9

45–74 22.5 915 71.6
75+ 12.9∗∗∗ 206 15.5

Gender Male 17.1a 440 35.8
Female 25.0∗∗∗ 815 64.2

Country of birth Australia 21.0a 904 72.0
MESB 13.3 148 10.9
Other 32.8∗∗∗ 203 17.1

Social marital status Married 20.3a 881 69.7
Sep/Wid/Div 27.0 194 15.1
Never married 25.8 180 15.3

Region of residence Major city 22.6a 802 67.1
Inner regional 21.0 270 21.8
Other 21.8 183 11.1

Labor force status Employed 18.2a 424 35.0
Unemployed 36.4 19 1.4
NILF 24.0∗ 812 63.6

Education Degree or above 17.1a 248 20.0
Certificate 22.7∗ 385 31.8
School only 22.1∗∗ 454 34.4
Less than 8th form 31.5∗∗∗ 146 12.0
Undetermined 8.2 22 1.8

Care recipient spouse Yes 21.4a 652 47.8
No 22.9 603 52.2

Carer co-resident Yes 23.0a 890 70.3
No 20.2 365 29.7

Carers’ number of long-term health conditions
0 14.4a 302 26.2
1–2 15.1 453 35.7
3–4 31.3∗∗∗ 304 24.2
4+ 38.8∗∗∗ 196 15.6

Duration of care (years)
<1 29.5a 76 5.8
1–9 19.6† 788 63.5
10+ 26.5 372 29.2
Missing 18.7 19 1.4

Notes: MESB: main English-speaking countries; NILF: not in the labor force; %Carers: the percentage of carers in each
demographic group.
aComparison category for test of proportions.
∗∗∗p < 0.001.
∗∗p < 0.01.
∗p < 0.05.
†p < 0.1.
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Table 5. Odds ratios from models of psychological distress, 2015

model 1 model 2 number model 3 model 4
any unmet of unmet care assist. dementia

or 95% c . i . or 95% c . i . or 95% c . i . OR 95% c . i .
............................................................................................................................................................................................................................................................................................................................

Measures of unmet needs
Any unmet need
No a

Yes 2.20 (1.65, 2.94)
Number of unmet needs 1.37 (1.22, 1.54)
Unmet needs × care assistance

Unmet need Care assistance
No No a a

No Yes 0.98 (0.66, 1.45) 0.89 (0.52, 1.50)
Yes No 2.38 (1.56, 3.62) 2.7 (1.70, 4.29)
Yes Yes 1.95 (1.17, 3.24) 1.91 (1.02, 3.55)

Control variables
Age
<44 a a a a

45–74 0.41 (0.25, 0.68) 0.43 (0.25, 0.72) 0.41 (0.25, 0.68) 0.37 (0.18, 0.75)
75+ 0.13 (0.07, 0.25) 0.14 (0.07, 0.28) 0.13 (0.07, 0.25) 0.12 (0.05, 0.27)
Gender
Male a a a a

Female 1.72 (1.14, 2.60) 1.71 (1.12, 2.59) 1.73 (1.14, 2.61) 2.13 (1.29, 3.53)
Country of birth
Australia a a a a

MESB 0.72 (0.40, 1.29) 0.71 (0.40, 1.26) 0.72 (0.40, 1.30) 0.87 (0.40, 1.92)
Other 2.23 (1.34, 3.70) 2.3 (1.37, 3.85) 2.23 (1.34, 3.72) 2.45 (1.43, 4.21)
Education
Degree or above a a a a

Certificate 1.61 (0.97, 2.65) 1.47 (0.89, 2.42) 1.6 (0.97, 2.65) 1.89 (0.99, 3.56)
School only 1.59 (0.98, 2.59) 1.53 (0.95, 2.45) 1.58 (0.97, 2.57) 2.07 (1.06, 4.06)
Less than 8th form 2.31 (1.10, 4.87) 2.16 (1.04, 4.5) 2.31 (1.10, 4.86) 2.69 (1.19, 6.11)
Undetermined 0.33 (0.03, 3.73) 0.33 (0.03, 3.69) 0.33 (0.03, 3.75) 0.54 (0.03, 10.9)
Number of LTC 1.39 (1.29, 1.51) 1.4 (1.29, 1.53) 1.4 (1.29, 1.51) 1.43 (1.29, 1.58)
Duration of care (years)
<1 a a a a

1–9 0.54 (0.31, 0.94) 0.51 (0.29, 0.89) 0.53 (0.30, 0.94) 0.47 (0.24, 0.93)
10+ 0.77 (0.43, 1.37) 0.73 (0.41, 1.31) 0.77 (0.43, 1.37) 0.66 (0.29, 1.50)
Missing 0.54 (0.14, 2.08) 0.59 (0.15, 2.30) 0.53 (0.14, 2.07) 0.47 (0.10, 2.17)
Care assistance
No a

Yes 0.91 (0.64, 1.29) 0.91 (0.64, 1.30) n.a. n.a.
Dementia
No a

Yes 1.89 (1.01, 3.5)
Ancillary parameters
Constant term 0.15 (0.06, 0.36) 0.16 (0.07, 0.37) 0.15 (0.06, 0.34) 0.11 (0.03, 0.37)
n 1,255 1,255 1,255 890

Notes: 95% CI: 95% confidence intervals; MESB: main English-speaking countries; OR: odds ratio; NILF: not in the labor force; Care
assist.: care assistance.
aComparison category.

(Mean VIF = 1.46) or omitted variable bias and the
final specification is confirmed with the Hosmer–
Lemeshow test (Model 1: χ2 = 9.4, p < 0.1 ;
Model 2: χ2 = 4.1, p < 0.1). All models controlled
for duration of care and prior use of care services.

Discussion

Like most high-income nations such as the USA
and United Kingdom, Australia’s population is
projected to age considerably out to and beyond
2050 (ABS, 2013). The Australian government,
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along with older persons themselves, prioritize
care in the community, rather than institutional
settings. This places not only considerable faith,
but also pressure upon the informal care workforce
in Australia, numbering in excess of 2.7 million
people. Supporting the needs of carers is therefore
crucial. In this study, we sought to (1) examine
what are the unmet care needs of the primary carers
of older Australians and (2) to investigate whether
there is an association between these needs being
unmet and the carers’ mental health.

Types of unmet support needs
In 2015, 35% of carers of older Australians cited
at least one unmet need for support. Among this
group, almost two-thirds cited multiple unmet
support needs (64.7%). The most prevalent types
of unmet needs included financial (18%), physical
(13%), emotional support (12%), as well as
additional respite care (12%). These findings are
consistent with earlier surveys of carers in Australia
(Schofield et al., 1998; Cummins et al., 2007).
The study by Cummins et al. (2007) found that,
“satisfaction with ability to pay for household
essentials, to afford the things you would like to
have, to save money, to have financial security, and
to not worry about income covering expenses, are
all severely comprised for carers compared with
a general population sample (p. vii).” They also
found that carers were much less likely to be in paid
employment compared with the general population
with 20.6% of their sample classifying themselves
as unemployed (Cummins et al., 2007).

Our findings show that carers still have signific-
ant unmet financial needs. This could be related
to the well-documented difficulties that carers have
in combining paid work with caring, especially
primary carers. It could also mean current carer
payments are not adequate to meet the financial
needs of those who rely on these payments. Future
research could include a review of the effectiveness
of current workplace arrangements that seek to
enable carers to combine paid work with a caring
role and/or a review of the adequacy of carer
payments from government.

Other unmet needs we identify (physical and
emotional support and additional respite care) are
potentially due to a lack of services and/or poor
tailoring of these services for the diversity of carer
needs. Despite carers often identifying respite care
as a need, they rarely take up the current respite
offerings, as they are either inconvenient or difficult
to access for the carer or do not provide suitable
activities or care for the care recipient (Phillipson,
2016). Respite services should be better tailored to
meet carers’ and carer recipients’ specific needs,

including offering culturally specific programs to
carers from culturally and linguistically diverse
background (Kosloski et al., 2002).

It is interesting to note that those with multiple
support needs were significantly more likely to
signal needs for training and aids to assist in
their caring role. There are existing free on-line
training programs for carers of people with specific
conditions usually associated with older age, such
as dementia, in Australia. This study suggests that
these could be better targeted to those carers who
report a number of unmet needs.

Results here also underscore the importance
of measurement in the unmet needs of carers.
Focusing only on a single item measure of the
“most assist you” significantly under represents
the prevalence of a range of unmet needs of
carers, which is important as two-thirds of those
with unmet needs have multiple unmet support
needs. As such, usage of the single item measure
significantly distorts the types of overall needs of
carers with multiple unmet needs, particularly as
it pertains to needs for training and aids to assist
in their caring role. This may have implications
for health and age care professionals working to
support carers. Careful wording of questions aimed
to assess carers’ unmet needs is required. Rather
than asking a single question of carers as to what
they think would be of most assistance, our findings
suggest that a checklist with a range of options
would enable carers to better identify their unmet
needs.

Association between unmet needs and mental
health
This measurement issue is noteworthy, as results
of this study point to an important association
between increasing unmet needs of carers and
a higher likelihood of psychological distress.
Accounting for complex survey design and incor-
porating extensive control variables, we find that
having any unmet need for support increases the
odds of psychological distress twofold and that each
additional unmet need increased the likelihood
of psychological distress by 36%. Given that
two-thirds of carers in this sample have multiple
unmet support needs, this result is concerning.

Carer depression has been found to be a risk
factor for placement of the older care recipient in
residential aged care (Gaugler et al., 2009) and
abuse of the care recipient (Cooper et al., 2010),
so it is a key risk factor for adverse outcomes in the
care relationship. However, it is also important for
the health and well-being of the carer themselves,
as increased depression is associated with reduced
quality of life (Bruvika et al., 2012) and increased



1858 J. B. Temple and B. Dow

suicidal ideation in carers (O’Dwyer et al., 2013).
Most of the research on caregiving has focused
on characteristics of the carer, care recipient and
the relationship between them rather than broader
social and policy issues (Dow and McDonald,
2003). While a previous research has identified
important directions for mental health clinicians
(for example, Loi et al., 2016), this study points
to the need to consider broader policy issues, such
as income support, as many carers clearly have
unmet financial needs that may impact their mental
health.

The availability of government programs, how-
ever, does not necessarily mean that carers take
them up and/or that they reduce burden or mental
distress. In Australia, less than 30% of carers use
respite services (AIHW, 2007). There has been
considerable investigation of why carers do not
use respite services and the evidence is mixed.
For example, some studies show spousal carers
are less likely to use respite than non-spousal
carers (Robinson et al., 2005). Other studies
have not found any relationship between carer
relationship and use of respite services (Douglass
and Visconti, 1998; Douglass and Fox, 1999;
Montoro-Rodriguez et al., 2003). Indeed, some
studies show carer or caregiver characteristics are
only weakly associated with non-use of services
(Phillipson et al., 2014). It may simply be that
these services are difficult to access or do not
meet carers’ or care recipients’ needs (Phillipson,
2016). For example, people from a culturally and
linguistically diverse background are more likely to
use services that are specifically tailored to their
culture (Kosloski et al., 2002).

Apart from barriers and usage to respite care,
there have been very few studies in Australia on
barriers and applications for financial support, for
example, through the Carers Payment or Carers
Allowance. This is a considerable research gap and
further analysis is warranted here.

Limitations and extensions
In interpreting these results, it is important to
recognize the studies limitations. First, the data
are cross sectional. We cannot and do not draw
causal inferences about carers’ unmet needs and
psychological distress. Unfortunately, there is a
dearth of nationally representative longitudinal data
with measures of carers’ needs and psychological
well-being in Australia, in which this linkage could
be explored further.

An additional limitation of this study is that
the SDAC measures focus only on primary
carers. However, this group represents a substantial
proportion of the total informal care workforce in

Australia. Of the 2.7 million Australians providing
informal care in 2015, approximately 856,000, or
about one-third, were deemed to be primary carers
by the ABS (ABS, 2016b). Our study represents
a sub sample of about 60% of this group who
specifically care for older Australians. By definition,
however, primary carers provide the most informal
care to the recipient, and therefore most likely to
have unmet needs to assist in their care provision.
However, these data do raise the question of
how other carers’ unmet needs for support are
distributed throughout the population and whether
the associations with mental health are as strong as
we observe in this study? For example, do carers
of younger care recipients have differing unmet
needs and does this association with psychological
distress persist to the same degree observed
here?

Analysis of longitudinal data to assess the
relevant pathway from unmet support needs
to psychological distress is a priority. Further
studies may also wish to examine the relationship
between unmet support needs and mental health
in other countries with different funding and
support mechanisms for carers and care recipients.
Moreover, there is a need for further Australian
studies on barriers to accessing means or alleviating
financial stress – mainly through the Carers
Allowance and Carers Payment. There is also
considerable scope to examine the intersection of
unmet needs, the care recipients’ health conditions
and carers’ psychological well-being.

Summary
Notwithstanding these limitations, using newly re-
leased nationally representative data on Australian
carers, we show the prevalence of unmet support
needs to be considerable (34.6%) that two-thirds of
this group have multiple unmet support needs and
that unmet financial, emotional, physical, and sup-
port to improve carers’ health are among the most
commonly specified. Moreover, we show a clear
association between unmet needs and psychological
distress, independent of comprehensive control
variables and accounting for complex survey
design. We further show that even accounting for
unmet needs, specific health conditions of the care
recipient, such as dementia can heighten carers’
likelihood of psychological distress.
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ABSTRACT

Background: Social cognition tasks, such as identification of emotions, can contribute to the diagnosis of
neuropsychiatric disorders. The wide use of Facial Emotion Recognition Test (FERT) is hampered by the
absence of normative dataset and by the limited understanding of how demographic factors such as age,
education, gender, and cultural background may influence the performance on the test.

Methods: We analyzed the influence of these variables in the performance in the FERT from the short version
of the Social and Emotional Assessment. This task is composed by 35 pictures with 7 different emotions
presented 5 times each. Cognitively healthy Brazilian participants (n = 203; 109 females and 94 males)
underwent the FERT. We compared the performance of participants across gender, age, and educational
subgroups. We also compared the performance of Brazilians with a group of French subjects (n = 60) matched
for gender, age, and educational level.

Results: There was no gender difference regarding the performance on total score and in each emotion
subscore in the Brazilian sample. We found a significant effect of aging and schooling on the performance on
the FERT, with younger and more educated subjects having higher scores. Brazilian and French participants
did not differ in the FERT and its subscores. Normative data for employing the FERT in Brazilian population
is presented.

Conclusions: Data here provided may contribute to the interpretation of the results of FERT in different
cultural contexts and highlight the common bias that should be corrected in the future tasks to be developed.

Key words: emotion, cognition, social cognition

Introduction

The assessment of cognitive dysfunction associated
to neurological and psychiatric disorders is a
clinical challenge, particularly in populations
with heterogeneous educational background. The
neuropsychological assessment is a critical step in
the diagnostic investigation of neurodegenerative
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diseases and psychiatric disorders, providing valu-
able markers for both diagnosis and follow-up of
these patients. Recently, it has been recognized
that social cognition tasks, such as identification
of emotions, can critically contribute to the
diagnosis of neuropsychiatric disorders (Buhl et al.,
2013, Kumfor and Piguet 2013). The American
Psychiatric Association (2013) has consecutively
included social cognition as one of the six main
cognitive domains to evaluate in the new version
of the Diagnostic and Statistical Manual of Mental
Disorders (2013). Different cognitive batteries were
proposed to assess social cognition in clinical
practice (Torralva et al., 2009; Bertoux et al., 2012;
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Buhl et al., 2013). Among them, the short version
of the Social and Emotional Assessment (Mini-
SEA) has been used to evaluate social cognition
in neurological and psychiatric patients (Bertoux
et al., 2012). It consists of a theory of mind
task (a modified version of the faux-pas test)
and a Facial Emotion Recognition Test (FERT)
composed by a selection of 35 faces from Ekman’s
pictures. It has been demonstrated that this
battery provides accurate diagnostic differentiation
between Alzheimer’s disease and behavioral-variant
frontotemporal dementia (bvFTD), and between
bvFTD and major depressive disorder (Bertoux
et al., 2012).

One of the critical points concerning the wide
use of Mini-SEA or other social cognition batteries
in clinical practice is the absence of large normative
dataset concerning the FERT. Indeed, most studies
were limited by a restricted number of participants
and by experimental design (Torralva et al., 2009;
Bertoux et al., 2012; Buhl et al., 2013). In the
particular case of Mini-SEA, another critical issue
is a better understanding of how demographic
factors such as age, education, and gender, as
well as cultural background, may influence the
performance on the FERT. As a concrete example,
it has been shown that there is an age-related
decline in the recognition of facial emotions,
independently from basic perception abilities
(Ruffman et al., 2008; Mill et al., 2009; Grainger
et al., 2015). The effect of age on the performance
on the Mini-SEA’s FERT has not been specifically
investigated in a large sample of subjects.

In addition, despite some innate aspects of
emotion recognition ability, the cultural back-
ground and educational level may also modulate
the emotion perception (Engelmann and Pogosyan,
2013). Similarly, the effect of schooling and
cultural environment on the FERT has not
been addressed. This is a crucial aspect for
designing neuropsychological tests that could be
used in multi-centric studies, which often include
patients with different cultural backgrounds and
heterogeneous educational level.

The aim of this study was to analyze the
influence of gender, age, education, and cultural
background in the FERT from the mini-SEA
(Bertoux et al., 2012). We, therefore, analyzed the
effect of these demographics and cultural variables
on the FERT’s performance, in a large sample
of Brazilian healthy subjects with heterogeneous
educational level. The effect of cultural background
on the same test was investigated by comparing
the performance of Brazilian and French subjects
matched for gender, age and educational level.
Finally, we also provide normative data for the
Brazilian population.

Methods

This study was conducted by the Cognitive and
Behavioral Neurology Group of the School of
Medicine from the Federal University of Minas
Gerais (Belo Horizonte, Brazil). The study was
approved by the Local Ethics Committee and
subjects provided written informed consent before
participating.

Participants
The Brazilian sample consisted of healthy controls
recruited from the community on a voluntary
basis. All participants underwent a standardized
interview focused on neurological and psychiatric
antecedents. Subjects were not included in the
study if they presented any of the following
criteria: (1) history of neurological disorder, such
as stroke, epilepsy, multiple sclerosis, or neuro-
degenerative diseases; (2) history of neurosurgical
procedures; (3) memory or cognitive complaints;
(4) history of bipolar disorder or schizophrenia;
(5) score above 8 out 21 either in anxiety or
depression subscales from the Hospital Anxiety and
Depression Scale (Botega et al., 1995), and (6)
subjects in use of medications that may interfere
in cognitive performance (e.g. benzodiazepines).
All participants were also evaluated by the Mini-
Mental State Examination (MMSE) (Nitrini and
Caramelli, 2003), and we only included individuals
who scored above norms adjusted for educational
level. The following cut-offs were considered for
the Brazilian participants: higher than or equal to
20 for illiterates, higher than or equal to 21 (for
individuals with one to three years of education),
higher than or equal to 24 (for subjects with four
to seven years of education), and higher than or
equal to 26 (for subjects with eight or more years
of education) (Nitrini and Caramelli, 2003).

We stratified the Brazilian population into seven
groups according to age as follows: Group 1 (15–
20 years); Group 2 (21–30 years); Group 3 (31–
40 years); Group 4 (41–50 years); Group 5 (51–60
years); Group 6 (61–70 years) and Group 7 (≥70
years).

The Brazilian sample was also stratified into four
groups according to years of education as follows:
Group A consisting of illiterate participants; Group
B consisting of participants with 1–3 years of formal
schooling; Group C formed by the participants with
4–7 years of formal schooling; Group D formed
by the participants with 8–11 years of formal
schooling; and Group E formed by the participants
who had 12 or more years of formal schooling.
Illiteracy was here defined as the inability to read
the phrase “Close your eyes” from the MMSE.
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In order to investigate the possible effect of
cultural background on the performance on the
FERT, we compared a subgroup of Brazilian
participants (n = 60) with 60 healthy French
subjects (Table 4), from a previous study (Bertoux
et al., 2015). We selected 60 Brazilian subjects
from the full sample (n = 203), individually
matching them with French participants, for
gender, age (±2 years), and educational level (±2
years). This procedure was adopted to avoid a
selection bias caused by these variables. French
participants were selected under similar inclusion
criteria used in the Brazilian sample: no cognitive
complaint, absence of neurological, neurosurgical
or psychiatric history, and normal score on the
MMSE.

Identification of emotions
We used the FERT included in the mini-SEA
(Bertoux et al., 2015). This task is composed by
a selection of 35 pictures from Ekman’s portfolio
(Ekman and Friesen, 1975), which are presented
in a screen for 12 s. Seven different emotions
(happiness, sadness, fear, disgust, surprise, anger,
and neutral) are presented five times each, in a
pseudo-randomized order. Male and female faces
are presented in a similar ratio. Labels of emotions
are presented at the same time on the screen
during the entire task, so that the performance is
independent of memory processing. Participants
orally indicated which emotion was expressed and
their answers were then registered.

Statistical analyses
All statistical analyses were performed using the
Statistical Package for Social Sciences (SPPSS
version 22) and R Software (2016). Descriptive
statistics were performed to characterize the
sample and each group of participants. Normality
assumption was verified by the Kolmogorov–
Smirnov test and also by histograms visual
inspection. Non-parametric tests were used in the
data analysis, since there was evidence of non-
normality.

χ2 test was used for comparing categorical
(gender) variable among groups. Jonckheere–
Terpstra test was employed for comparing non-
parametric continuous variables among Brazilian
subgroups according to age and educational level,
and, when pertinent, Mann–Whitney U test (with
Bonferroni correction) was applied to perform two-
by-two group comparisons. Mann–Whitney U test
was also employed to compare gender groups (male
vs. female). We used Wilcoxon sign rank test
to compare Brazilian and French groups on the
FERT.

Local smooth technique, Lowess (Cleveland,
1993), was used to describe the behavior of total
score (TS) and age and schooling. Lowess is a
data-driven technique. Non-linear regression was
fitted for the data based on a linear spline with one
knot for age and another one for schooling. This
model was necessary to obtain the equivalent score
that is described elsewhere (Dodich et al., 2014).
Equivalent score make possible direct comparison
among participants. We also carried out analysis
with Spearman’s test to investigate correlations
between FERT (TS) and age. A similar approach
was adopted to explore correlations between FERT
and educational level.

Results

The final sample of study consisted of 203 Brazilian
participants (109 females and 94 males) with mean
age 48.8 ± 19 years (range 15–86 years) and mean
educational level of 9.3 years ± 5.1 years (range 0–
22 years). Table 1 presents socio-demographic and
clinical data for Brazilian sample.

Effect of gender
Age and schooling were similar between men and
women. There was no gender difference regarding
the performance on the TS and in each emotion
from the FERT in the Brazilian sample (Table 1).
Women performed better than men on the TS in
the French group, without any specific difference
in each emotion.

Effect of age
Jonckheere–Terpstra test showed differences across
groups stratified according to age, in the TS (p
< 0.001) and in each category (Surprise: p <

0.001/ Fear: p < 0.001/ Anger: p < 0.001/ Neutral:
p < 0.01), except for happiness, disgust, and
sadness (p > 0.05 for all). Then, two-by-two group
comparisons were conducted with Mann–Whitney
test, with Bonferroni correction (Table 2).

Briefly, younger subjects performed better than
older ones. Group 1 (15–20 years) did not
differ from Group 2 (21–30 years), 3 (31–40
years), and 4 (41–50 years). There was difference
between Groups 1 and 5 (51–60 years) in TS
and Surprise. There was a trend of Group 1 to
perform better than Groups 6 (61–70 years) and
7 (older than 70 years) in TS, Surprise, and
Neutral subscores, but these differences did not
survive after Bonferroni correction. Comparisons
between other groups are presented in Table 2. The
performance on the FERT decreases progressively
until by 50 years, and then stabilizes (Figure
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Table 1. Demographic and neuropsychological data for the Brazilian sample

total sample
( N = 203)
median ± sd
(p25–p75)

female
( N = 109)
median ± sd
(p25–p75)

male
( N = 94)
median ± sd
(p25–p75)

p (mann–
whitney test)
(female vs.
male)

............................................................................................................................................................................................................................................................................................................................

Age (years) 50 ± 19.2 (31–66) 54 ± 19.4 (31–67) 46 ± 18.9 (31–65) 0.36
Schooling (years of

education)
10 ± 5.1 (5–14) 10 ± 4.9 (5–13) 10 ± 4.51 (5–14) 0.75

MMSE (/30) 28 ± 2.7 (26–29) 28 ± 2.8 (26–29) 28 ± 2.8 (26–29) 0.42
FERT – total score (/35) 27 ± 4.4 (23–30) 27 ± 4.4 (23–29) 27 ± 4.5 (23–33) 0.76
FERT – happiness (/5) 5 ± 0.4 (5–5) 5 ± 0.3 (5–5) 5 ± 0.26 (5–5) 0.66
FERT – surprise (/5) 4 ± 1.1 (3–5) 4 ± 1.1 (3–5) 4 ± 1.07 (3–5) 0.72
FERT – disgust (/5) 4 ± 1.1 (3–5) 4 ± 1.1 (3–5) 4 ± 0.89 (3–5) 0.84
FERT – fear (/5) 2 ± 1.3 (2–4) 2 ± 1.2 (2–3) 2 ± 1.44 (2–4) 0.98
FERT – anger (/5) 3 ± 1.1 (3–4) 4 ± 1.1 (3–4) 3 ± 1.09 (3–4) 0.77
FERT – sadness (/5) 4 ± 1.1 (3–5) 4 ± 1.1 (3–5) 4 ± 1.05 (3–5) 0.99
FERT – neutral (/5) 5 ± 1.0 (4–5) 5 ± 1.1 (3–5) 5 ± 0.93 (4–5) 0.29

FERT = Facial Emotion Recognition Test; P25 = 25th percentile; P75 = 75th percentile; MMSE = Mini-Mental State Examination;
SD = Standard deviation. The significance of p was set at 0.0045 (Bonferroni correction).

S1, available as supplementary material attached
to the electronic version of this paper at
www.journals.cambridge.org/jid_IPG). There was
a significant negative correlation (Spearman’s
correlation test) between TS (FERT) and age
(p < 0.001, r = −0.38).

Effect of education
The third objective of this study was to analyze
the influence of educational level on the FERT.
Jonckheere–Terpstra test showed differences related
to schooling subgroups in the TS and in each
emotion category in the test. Illiterates (Group
A) performed worse than all other groups,
except Group B (1–3 years of education). Two-
by-two group comparisons found no significant
differences between groups B (1–3 years) and
C (4–7 years) in TS and all Ekman Faces
Test categories (Table 3). Although we found
a significant value for Fear score, it was not
significant after Bonferroni correction. Comparing
Group B (1–3 years) with D (8–11 years), we
noticed significant differences in the TS and in
all Ekman Faces Test categories, except for Fear
and Happiness score. The comparison between
groups B (1–3 years) and E (12 or more years)
showed differences in the TS and in all FERT
subscores, except for Fear. Comparing Group
C (4-7 years) with D (8–11 years), we noticed
significant differences in all FERT scores, except
for Happiness. The comparison between Group
C (4–7 years) and E (12 or more years) revealed
differences in all FERT scores. Comparing groups
D (8–11 years) and E (12 or more years),

we observed no significant differences. In sum,
groups with higher educational level performed
better than participants with lower education. The
performance on the FERT increases progressively
until by 11 years of education, and then stabilizes
(Figure S1B). There was a significant positive
correlation (Spearman’s correlation test) between
TS (FERT) and educational level (p < 0.001,
r = 0.70).

Effect of cultural background
The forth objective of the present study was to as-
sess the effect of different cultural backgrounds on
the performance on the identification of emotions.
We adopted a transcultural approach, by comparing
two groups of participants (Brazilians vs. French),
matched for gender, age, and educational level
(Table 4). When comparing Brazilians and French
(Wilcoxon sign rank test), we found no significant
differences in TS and in each emotion. There was
a trend for Brazilian scoring lower than French in
surprise and disgust, but these differences did not
remain significant after Bonferroni correction.

Normative data for the Brazilian population
Table 5 provides normative data for the Brazilian
population, considering age and education as
predictors of performance. Briefly, TS is positively
correlated with schooling and inversely with age.
Equivalent score is obtained after removing age
and schooling effect by using the fitted non-linear
regression.
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Table 4. Demographic and Neuropsychological data for groups according to cultural backgrounds (France and
Brazil)

french sample
( N = 60) median
± sd (p25–p75)

brazilian
sample ( N = 60)
median ± sd
(p25–p75)

p (wilcoxon
sign rank test)

............................................................................................................................................................................................................................................................................................................................

Male/female 28/32 28/32 X
Age (years) 50.5 ± 15.6 (42–68) 49.5 ± 15.1 (39–66) 0.81
Schooling (years of education) 12.0 ± 3.3 (9–15) 11.0 ± 2.5 (10–14) 0.78
Mini-Mental State Examination (/30) 29 ± 0.9 (28–30) 29 ± 1.1 (28–29) 0.05

FERT – total score (/35) 29 ± 2.6 (27–31) 29 ± 2.8 (22–34) 0.42
FERT – happiness (/5) 5.0 ± 0.2 (5–5) 5.0 ± 0 (5–5) 0.16

FERT – surprise (/5) 5.0 ± 0.6 (4—5) 4.0 ± 0.7 (4—5) 0.02
FERT – Disgust (/5) 5.0 ± 0.8 (4–5) 4.0 ± 1.0 (3–5) 0.02

FERT – fear (/5) 3.0 ± 1.2 (2–4) 3.0 ± 1.4 (2–4) 0.99
FERT – anger (/ 5) 4.0 ± 0.9 (3–4) 4.0 ± 0.9 (3-5) 0.98

FERT – sadness (/5) 4.0 ± 1.16 (3–4) 4.0 ± 0.9 (3–5) 0.12
FERT – neutral (/5) 5.0 ± 0.5 (5–5) 5.0 ± 0.6 (5–5) 0.49

FERT = Facial Emotion Recognition test; P25 = 25th percentile; P75 = 75th percentile; MMSE = Mini-Mental State Examination;
SD = Standard deviation. The significance of p was set at 0.0045 (Bonferroni correction).

Table 5. Normative data for Brazilian population, with age and education corrections for the Facial Emotion
Recognition Test (FERT)

age (years)

15 20 25 30 35 40 45 50 55 60 65 70 75 80
............................................................................................................................................................................................................................................................................................................................

Education
(years of
schooling)

0 5.92 6.15 6.37 6.60 6.83 7.06 7.29 7.52 7.53 7.55 7.56 7.58 7.59 7.61
4 2.43 2.66 2.88 3.11 3.34 3.57 3.80 4.02 4.04 4.05 4.07 4.08 4.10 4.11
8 − 1.06 − 0.84 − 0.61 − 0.38 − 0.15 0.08 0.31 0.53 0.55 0.56 0.58 0.59 0.61 0.63
11 − 3.68 − 3.45 − 3.23 − 3.00 − 2.77 − 2.54 − 2.31 − 2.08 − 2.07 − 2.05 − 2.04 − 2.02 − 2.01 − 1.98
15 − 3. 82 − 3.59 − 3.36 − 3.14 − 2.91 − 2.68 − 2.45 − 2.22 − 2.21 − 2.19 − 2.18 − 2.16 − 2.15 − 2.12

Corrections for FERT score:
1. If age <50 years and education <11 years of schooling: Corrected score = Raw Score + 0.046 × (age–48.80)–0.873
(education–9.27)–0.624.
2. If age <50 years and education > 11 years of schooling: Corrected score = Raw Score + 0.046 × (age–48.80) –0.035 (education–9.27)
–2.060.
3. If age > 50 years and education < 11 years of schooling: Corrected score = Raw Score + 0.003 × (age–48.80) –0.873 (education–9.27)
–0.573.
4. If age > 50 years and education > 11 years of schooling: Corrected score = Raw Score + 0.003 × (age–48.80) –0.035 (education–9.27)
–2.008.
5. The corrected scores can be classified into categories (Equivalent scores): 0 (0–20.97), 1 (20.98–22.76), 2 (22.77–24.55), and 3 (>
24.55). Equivalent score 3 refers to the values equal to or higher than median; 1 and 2 are intermediate intervals; and 0 refers to values
below tolerance limit.

Discussion

This study analyzed the effect of gender, age,
education, and cultural background on the
performance on the FERT from the mini-SEA. We
found a significant effect of aging and schooling
on the performance on the FERT, with younger
and more educated subjects having higher scores,
in agreement with previous studies (Ruffman et al.,
2008; Engelmann and Pogosyan 2013; Dodich
et al., 2014).

We did not find any gender difference on
any scores of the FERT in the Brazilian group;
however, in the French sample, women performed
better than men on the TS. Previous studies
have shown mixed findings on gender difference
in emotion recognition tasks, with some works
reporting no gender differences (Derntl et al.,
2010; Khawar et al., 2013) and others reporting
that female participants tend to perform better
than male (Demenescu et al., 2014; Dodich et al.,
2014; Lawrence et al., 2015). An interesting
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point is that this difference was found in the
French sample only, and not in the total Brazilian
sample. Unfortunately, this study does not have
the data to go beyond this result and this aspect
should be studied in a more specific way in
further studies, as we believe cultural gender
specific factors could play an important role
in social cognitive assessment, such as emotion
recognition. By investigating the possible links
between gender variation of emotion perception
and measures of gender equality and perceived
stereotypes through a transcultural approach, we
believe that these further works could have a
critical interest to interpret this reported difference
and enhance our understanding of this gender
effect.

We found a negative correlation between age
and performance on the FERT (Figure S1A).
Previous studies demonstrated age-related decline
in different cognitive domains, especially in
executive functions such as speed processing.
This has been interpreted as a decrease of fluid
intelligence, a factorial component of general
cognitive abilities that is highly dependent on
frontal regions (Roca et al., 2013). Whether social
cognition and emotion recognition in particular
relies on fluid intelligence remains an open
question. However, it has been recently shown that
social cognition abilities are decreased in elderly
in comparison with young participants (Ruffman
et al., 2008; Halberstadt et al., 2011; Grainger et al.,
2015). This age-related decline seems independent
from perceptual factors and would be related to
cognitive processing involved in social abilities that
are more dependent of fronto-temporal circuits
or the so-called “social brain” (Ruffman et al.,
2008). Using neuro-imaging approaches, previous
works did indeed show that normal, age-related,
structural, and metabolic alterations take place in
the brain, with the frontal cortex being the region
where the greatest deterioration was observed
(Kalpouzos et al., 2009). These age differences
in cognitive performance and frontal integrity
should be accounted in the assessment of social
cognition abilities in clinical settings and highlight
the need of specific age category normative data
in order to support clinical decisions based on
this test.

Schooling also seems to modulate the accuracy
of facial recognition. We found that more educated
subjects performed better than less educated par-
ticipants, in agreement with previous observations
in Italian population (Dodich et al., 2014). We
also found significant positive correlations between
years of schooling and FERT scores. Education
plays a major role in modulating the performance
of different cognitive abilities, such as executive

functions, language, and episodic memory (Nitrini
et al., 2004; Opdebeeck et al., 2016). While the
role of education could appear as being less obvious
in emotion recognition than in other cognitive
functions such as language, it is important to
specify that the FERT relies on verbal labeling of
emotions, as most of emotion recognition tasks.
Recently, Lindquist et al. (2014) have shown
evidences that identifying the emotion’s appropriate
category (e.g. disgust, sadness, and surprise)
depends heavily on the preliminary knowledge
of the emotional concepts, independently from
affective or implicit valence processing that first
determine if an emotion is positive or negative
(Lindquist et al., 2014). It is possible that this
specific semantic aspect of emotion recognition,
which could be described as a taxonomy of emotion
concepts, could be modulated by the level of
education, as opposed to a more culture-free
affective processing of the valence.

Brazilian and French participants did not
differ in the FERT and its subscores for each
emotion. Cross-cultural comparisons of popula-
tion in emotion recognition abilities have been
extensively investigated in the last decades (Ekman
et al., 1969, 1987; Russell, 1994; Engelmann and
Pogosyan, 2013). These studies provided data that
demonstrated the universality of facial expression of
emotions, thus replacing the preceding thesis that
facial emotions are not universal, but a cultural
contingency. Indeed, there is a large scope of
experimental and observational data showing a
high accuracy among different cultures in the
identification of basic emotions. For instance,
studies comparing western versus non-western
populations and also illiterate versus literate
support the thesis of the universality of facial
expressions (Russell, 1994). Of note, data from the
seminal observations of Ekman and collaborators
in pre-literate isolated societies in New Guinea
and Borneo supported the thesis of a similar
pattern of facial muscular activation for expression
of basic emotions across cultures (Ekman et al.,
1969). In sum, these data argue for a common
neurobiological basis for emotional processing,
which would have a similar evolutionary origin
(Ekman et al., 1987; Engelmann and Pogosyan,
2013). Despite these common bases, there are
cultural factors that modulate the facial expression,
such as the “display rules.” These are social codes
that regulate masking, inhibiting, or amplifying
the expression of facial emotions in a given social
context that critically depend on culture differences
(Russell, 1994; Engelmann and Pogosyan 2013).
There are also cultural determinants of factors
that elicit emotions (Russell, 1994). These factors
and methodological issues (e.g. tasks with posed
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or spontaneous expressions of facial emotions)
may account for some differences observed in
cross-cultural studies. For instance, differences in
overall recognition scores were described between
Canadians and Ethiopians, Americans and Zambi-
ans, and Americans and Japanese (Russell, 1994;
Engelmann and Pogosyan 2013). In the current
study, we did not find differences between French
and Brazilians in emotion recognition, differently
from a previous study (Russell, 1994), which
found that, compared to French subjects, Brazilians
scored lower in the recognition of surprise, anger,
and fear; and better in happiness, sadness, and dis-
gust identification. The reasons for this difference
remain unclear.

Here, we provide normative data for employing
the FERT in the Brazilian population. This
is of utmost importance due to the lack of
clinical tools to assess social cognition in clinical
practice.

In sum, this study highlights the effects of
age and education in the accurate recognition
of basic emotions, in agreement with previous
studies. However, it was not possible to isolate the
specific effect of age or schooling on the FERT,
independently from each other. The educational
level across age groups was not homogeneous, as
the oldest group has lower educational level than
the youngest. Considering Brazilian social context,
this is due to the fact that the oldest group was
of school age when schooling was not accessible
to most of population. On the other hand, most
of young people have been to school on the last
three decades. More studies are necessary to un-
derstand the relationship of age and education on
the FERT.

These data raise the question whether it is
appropriate or valid to use tests of emotion
recognition in populations with heterogeneous
educational level and distinct cultural backgrounds.
In the light of multicenter studies designed for
including patients from different countries, there
is an urge for developing neuropsychological tools
that may be employed in different cultural settings,
including populations with low educational level.
This is very relevant as there is an increase in
the number of demented patients in developing
countries, with a majority of low educated
patients among them (Nitrini et al., 2009). Data
provided by the present study may contribute
for the interpretation of the results of FERT
in different cultural contexts and highlight the
common bias that should be corrected in future
tasks to be developed. In that perspective, these
data may help in the design of new tools for
evaluating emotion recognition and other social
abilities.
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ABSTRACT

Since baseline executive dysfunction predicts worsening Instrumental Activities of Daily Living (i-ADL) over
time and progression to Alzheimer’s Disease (AD), we aimed to analyze the role of neuropsychological
variables to outline which factors can contribute to functional impairment. Specific attention to executive
functions (EFs) has been given.
A total of 144 subjects complaining of different cognitive deficits – ranging from “MCI likely due to AD” to
“mild AD patients” – underwent an overall neuropsychological assessment. The Behavioral Assessment of the
Dysexecutive Syndrome was used to analyze EFs. We conducted multiple linear regression analyses to study
whether the level of independent living skills – assessed with the Lawton-scale – could be associated with
cognitive and behavioral measurements.
We found a significant association between i-ADL and specific EFs measured by Rule Shift Cards (p = 0.04)
and Modified Six Elements (p = 0.02). Moreover, considering i-ADL scores, we observed an involvement of
mood changes and a reduced awareness of deficits in terms of Hamilton Depression Rating Scale (p = 0.02)
and Awareness of Deficit Questionnaire – Dementia scale (p < 0.0001), respectively.
Our results suggest the importance of considering the association between a reduction in i-ADL and executive
dysfunction in patients who have AD etiopathology, for which the ability to inhibit a response, self-monitoring,
set-shifting and mood deflection play a key role. Besides, no straightforward associations between i-ADL
scores and global cognition, memory, language comprehension, attention, and perspective taking abilities
were found.

Key words: IADL, mild cognitive impairment, Alzheimer’s disease, executive dysfunction

Introduction

The cognitive changes associated with neurode-
generative diseases, such as Alzheimer’s Disease
(AD), lead to a progressive decline in the patient’s
ability to perform activities of daily living (ADL).
Recent evidence has suggested that AD is a
continuum, with the clinical symptoms of a
major neurocognitive disorder (DSM-5: American
Psychiatric Association, 2013) becoming apparent
a decade or more after the biomarker-associated
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pathophysiological process begins in sporadic AD
(Morris et al., 2009; Rentz et al., 2010; Sperling
et al., 2011; Knopman et al., 2012; Ellis et al., 2013;
Villemagne et al., 2013), and autosomal dominant
AD (Bateman et al., 2012). Research concerning
biomarkers in the early stages of neurodegeneration
has suggested that functional impairment occurs
before cognitive impairment (Jack et al., 2010).

ADL can be stratified according to difficulty and
complexity in three levels of functioning (Reuben
et al., 1990). Basic ADL (b-ADL) are defined as the
activities meeting the basic physiological and self-
maintenance needs. Instrumental ADL (i-ADL)
are essential, together with b-ADL, to maintain
independent living. Advanced ADL (a-ADL)
are more sophisticated activities, beyond those
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necessary to live independently (De Vriendt et al.,
2012, 2015) such as, using (household) technology,
driving, going on holidays, doing sports, practice
hobbies, or arts (De Vriendt et al., 2012).

i-ADL may be impaired in the early stage of
AD (Marshall et al., 2011a; 2014) and are more
likely to be sensitive to the early effects of cognitive
decline (Pérès et al., 2008). Traditionally, general
cognitive functioning (other than the presence of
memory complaints) needed to be preserved –
as well as the capability to perform daily life
activities independently – for a person to be
classified as having a Mild Cognitive Impairment
(MCI) (Petersen et al., 1999). In particular, when
MCI was subsequently described as “a concept in
evolution,” it was reported that very mild problems
in i-ADL are generally consistent with MCI, while
b-ADL should be preserved (Petersen et al., 2014).
Importantly, MCI associated with compromised i-
ADL abilities has been found to predict progression
to major neurocognitive disorders (Yoshita et al.,
2006; Ogama et al., 2014, 2016; Jenkel et al., 2015).
Moreover, there is increasing evidence for early
i-ADL decrements in individuals with amnestic
MCI (aMCI) (Farias et al., 2005; Bangen et al.,
2010; Luck et al., 2011). This association is in line
with the finding that aMCI represents an increased
risk for major neurocognitive disorder, such as AD
(Jungwirth et al., 2012).

Impairment of daily life functions worsens with
the clinical stage of AD, and increases caregivers’
burden (Kamiya et al., 2014). The following
have been reported to be associated with i-ADL
impairment: cognitive decline (Burton et al., 2006;
Cahn-Weiner et al., 2007; Royall et al., 2007;
Tomaszewski et al., 2009), depressive symptoms
(Kondo et al., 2008; Hybels et al., 2009; Nyunt
et al., 2012; Song et al., 2014), female sex
(Sahin et al., 2015), lower education (Sahin et al.,
2015), older age (Sahin et al., 2015), physical
dysfunction (Seidel et al., 2011; Gobbens et al.,
2014; Albert et al., 2015; Artaud et al., 2015),
and executive dysfunction (Burton et al., 2006;
Cahn-Weiner et al., 2007). The evidence that
executive dysfunction impacts i-ADL in subjects
with AD was previously reported (Boyle et al.,
2003; Pereira et al., 2008; Tomaszewski et al.,
2009). In this direction, a study by Marshall
et al. (2011b) further demonstrated a significant
relationship between executive dysfunction and i-
ADL impairment in normal ageing, MCI, and mild
AD. Executive dysfunction and i-ADL impairment
have been shown to predict progression from aMCI
to clinical AD (Tabert et al., 2002). Moreover,
they are thought to be associated with each other
and prefrontal dysfunction (Tabert et al., 2002).
Interestingly, a reduced awareness of i-ADL deficits

brings patients with mild AD to overestimate their
functional capacity. This aspect was previously
associated with specific executive dysfunction –
in terms of self-monitoring, set-shifting, response
inhibition – and with the presence of mood changes
(Amanzio et al., 2011; 2013).

Since the association between functional impair-
ment and executive dysfunction is important for
diagnostic and prognostic purposes, we decided
to further study this association taking into
account specific aspects that, to the best of our
knowledge, have not been analyzed in a single
study: (1) A large group of participants had been
carefully selected in order to represent subjects
who have AD etiopathology as the cause of their
impairments; (2) The cognitive deterioration had
been studied, using an overall neuropsychological
assessment, in order to analyze the contributions
of different cognitive-behavioral sub-domains to
functional dysfunctions; (3) Specific EFs have
been analyzed in order to describe possible
association with i-ADL disabilities. In particular,
we conducted three multiple linear regression
analyses in order to describe: (1) The role of
global cognitive functioning and specific cognitive
variables (selective attention, episodic memory,
and language comprehension); (2) The role of
specific executive functions (EFs), such as self-
monitoring, set-shifting, and response inhibition;
(3) The relationship with awareness of deficits,
mood changes, and perspective taking in terms of
Theory of Mind (ToM) of the first and second type
(Premack and Woodruff, 1978).

Methods

Participants
All the outpatients were enrolled at the Neurology
Division of the “Città della Scienza e della Salute”
Hospital and the Martini Hospital, both in Turin
(Italy).

Participants were included in the study if
they had minor or major neurocognitive disorders
(DSM-5, American Psychiatric Association, 2013),
such as MCI likely due to AD and AD. Participants
were excluded from the study if they had; (1)
major depression or dysthymia, based on DSM-5
criteria (American Psychiatric Association, 2013);
(2) a Mini-Mental State Examination (MMSE:
Folstein et al., 1975) score of <19 given that the
neuropsychological measurement is not as reliable
when problems of language comprehension occur;
(3) were taking medications that could substantially
impact cognitive functioning or antidepressants
and/or anxiolytics. Cerebrospinal Fluid (CSF)
diagnosis that did not provide in-vivo evidence of
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Alzheimer’s pathology was considered a further
exclusion criterion.

The patients underwent extensive clinical
and neuroradiological investigations, including
structural magnetic resonance and Positron
Emission Tomography with 2-deoxy-2-[fluorine-
18] fluoro-D-glucose. Lumbar puncture with
CSF measurement (phospho-Tau, total-Tau
and 1–42beta-amyloid) was performed on all
patients (Innogenetics kits, Ghent, Belgium; see
Table S1, available as supplementary material
attached to the electronic version of this paper at
www.journals.cambridge.org/jid_IPG). Diagnoses
of MCI likely due to AD and of AD were based on
the recommendations from the National Institute
on Aging/Alzheimer’s Association workgroups on
diagnostic guidelines for AD (Albert et al., 2011;
McKhann et al., 2011), taking into consideration
the core research criteria (Dubois et al., 2014).

Assessment of i-ADL
We verified the subjects’ level of autonomy in daily
living in terms of instrumental activities (Lawton
and Brody, 1969) in the presence of a reliable
informant. The scale was administered by interview
to a knowledgeable family member or caregiver who
provided answers.

The Lawton i-ADL scale is an appropriate
instrument to assess independent living skills
(Lawton and Brody, 1969). From a clinical
perspective, it is emphasized that the i-ADL scale
may provide an early warning of functional decline,
or signal the need for further assessment (Graf,
2008). These skills are considered more complex
than b-ADL. The instrument is most useful for
identifying how a person is functioning at the
present time and for identifying improvement or
deterioration over time.

For all the above, the “Italian Society for
Gerontology and Geriatrics” considers i-ADL
scale as part of the Comprehensive Geriatric
Assessment. Importantly, the Piedmont Welfare
System considers i-ADL scale as having legal
value during the health inspections at the Geriatric
Assessment Units (D.G.R. n. 42–8390 10/3/2008).

The i-ADL scale (Lawton and Brody, 1969)
evaluates functional autonomy in the performance
of eight different functions; (1) using the telephone;
(2) shopping; (3) preparing food; (4) housekeeping;
(5) doing laundry; (6) using transportation; (7)
handling medications; and (8) ability to handle
finances. Each item was rated dichotomously
(0 = less able, 1 = more able). Total scores
range from 0 (low function, dependent) to 8
(high function, independent). The higher the score
the lower the level of dependence. Each ability

measured by i-ADL scale relies on either cognitive
or physical function, though all require some degree
of both.

Neuropsychological assessment
The neuropsychological evaluation involved a wide
assessment of global cognitive deterioration using:
the MMSE and the Alzheimer’s disease assessment
scale – cognitive sub-scale (ADAS-cog: Rosen
et al., 1984). The disease severity was assessed
with the Clinical Dementia Rating Scale (CDR:
Hughes et al., 1982), selective attention with
Attentional Matrices (AM: Spinnler and Tognoni,
1987), episodic memory with the Recall of a Short
Story test (Babcock: Spinnler and Tognoni, 1987),
and language comprehension with the Token Test
(De Renzi and Vignolo, 1962; TT: Spinnler and
Tognoni, 1987). EFs were analyzed by means
of the six subscales making up the behavioural
assessment of the dysexecutive syndrome (BADS)
neuropsychological battery (Wilson et al., 1996).
These can be summarized as follows: (1) The
rule shift cards (RSC) subtest evaluates the ability
to respond correctly to a rule and to shift
from the use of one simple rule to another
more complex one; (2) the action program
(AP) assesses skills in solving a closed-ended
sequential problem; (3) the key search (KS) subtest
evaluates the ability to explore planning in the
visual spatial domain and to solve an open-ended
problem; (4) the temporal judgment (TJ) subtest
ranks cognitive estimation ability; (5) the zoo
map (ZM) subtest evaluates planning, sequential
behavior, and the use of external feedback in
problem solving; (6) the modified six elements
(MSE) subtest evaluates ability to divide attention,
task scheduling, performance monitoring, and
prospective memory.

Importantly, as Lezak et al. (2004) pointed out,
the BADS is the only test battery that is able to
offer an extensive overview of EF analyses. Indeed,
the BADS has been considered helpful in detecting
executive dysfunction in a variety of diseases and
in AD (Wilson et al., 1996; Amanzio, et al., 2008;
Espinosa et al., 2009; da Costa et al., 2013).
Moreover, performance on the BADS has already
been found to be related to prefrontal activity
(Rodrigues Gouveia et al., 2007).

ToM of the first and second type, which refers to
the “ability to mentalize,” to understand the mental
state of others and to predict behavior based on
those states, was also assessed. As expressed by
Premack and Woodruff (1978) “in saying that an
individual has a ToM, we mean that the individual
imputes mental states to himself and to others” (p.
515). In particular, ToM visual stories were used
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to assess perspective-taking abilities (TOM 1 and
TOM 2: Amanzio et al., 2008). The subject has to
solve problems involving: first-order attributions of
false belief (of the type “A thinks X”) and second-
order attributions of false belief (of the type “A
thinks B thinks X”).

Specific neuropsychiatric scales for rating mood
changes were also used to describe the patients’
behavioral profile: hypomania with the Mania Scale
(MAS: Bech et al., 1978); apathy and depression
with the Hamilton Depression Rating Scale (HDR-
S: Hamilton, 1960).

Unawareness of deficits at the time of testing
was analyzed using the Awareness of Deficit
Questionnaire – Dementia scale (AQ-D: Migliorelli
et al., 1995). The AQ-D is a scale of demonstrated
reliability/validity for ranking the severity of
unawareness of deficits in AD (Migliorelli et al.,
1995). Thirty questions divided into two sections
(the cognitive and the behavioral) make up the
questionnaire. The cognitive part assesses cognitive
function and performance in ADL and i-ADL.
The behavioral part assesses changes in interests
and mood. All the questions were asked to the
patients and to their caregivers blinded to the
patients’ responses. Scores range from 0 (never)
to 3 (always), with the minimum and maximum
total scores obtainable ranging from 0 to 90
(cognitive section range = 0–66; behavioral section
range = 0–24). The total AQ-D score is given
by the difference between the caregiver’s and the
patient’s forms. Higher scores on the AQ-D scale
indicate greater unawareness of the disease and
a reduced awareness of deficits, meaning that
caregivers rated the patients as more impaired
than did the patients themselves (Migliorelli et al.,
1995). Since this method is based on a subtractive
index of perception (caregivers’ minus patients’
scores), the ruling out of any bias in the caregivers’
judgments is crucial (Amanzio et al., 2011; 2013).
For this reason, we have ensured that the caregivers
(with a mean MMSE score of 27) had normal
psychiatric and neurological evaluations and a
negative history of neurological disorders.

Finally, b-ADL was assessed with the Katz et al.
(1963) scale. The Katz Index of independence in
ADLs is one of the most commonly used tools
to asses basic ADLs (Milnac and Feng, 2016). It
evaluates functional autonomy in the performance
of six different functions: (1) bathing; (2) dressing;
(3) toileting; (4) transferring; (5) continence; and
(6) feeding. Each item was rated dichotomously
(0 = dependent, 1 = independent). Total scores
range from 0 (low function, dependent) to 6
(high function, independent). A score of 2 or
less indicates severe functional impairment, 4
indicate moderate impairment, and 6 indicate

full function. Clinicians rate individuals as either
fully independent (no supervision, direction, or
personal assistance needed) or dependent (needing
supervision, direction, personal assistance, or total
care) across the six skills (Milnac and Feng, 2016).
This measure was originally created to assess the
physical functioning among those who were in
rehabilitation (Milnac and Feng, 2016).

Procedures
Patients were evaluated by performing a neuro-
psychological assessment during their hospital
admission lasting one week. The participants were
assessed in three experimental sessions held one
day apart and each lasting one-hour, with a view
to preventing fatigue and lack of adherence to the
tasks.

Statistical analysis
Statistical analyses were performed using
SAS/STAT® 9.3 (Freund et al., 1986; Schlotzhauer
and Littell, 1987). Normality assumption
distribution of outcome variables was evaluated
using the Kolmogorov–Smirnov test. Since the
distribution of i-ADL scores was not normal, we
have dichotomized the variable using the median
value (=6). We then divided the sample into above
the median (n = 62) and up to the median (n = 82).
The binary variable derived was afterwards used in
multiple logistic regression analyses.

We conducted three logistic regression analyses
adjusted for gender in order to study whether
the level on i-ADL scale could be associated
with cognitive and behavioral measurements.
Importantly, we applied the “one in ten rule”
according to which, logistic regression analyses
could be used with a minimum of ten events per
predictor variable (Harrell et al., 1984; 1996).

Moreover, the selection of the three models
was performed in line with the results obtained in
the literature on i-ADL. In particular, i-ADL has
been previously linked to general cognitive decline,
specific cognitive functions, and neuropsychiatric
domains (Marshall et al., 2011b).

The final selected models considered i-ADL
scale as the dependent variable and the following
as independent variables (see Figure 1):

1. Model 1 – to address the role of global cognitive
functioning and specific cognitive variables (global
cognition, selective attention, episodic memory,
and language comprehension): ADAS, AM,
BABCOCK, TT.

2. Model 2 – to study the role of EFs with BADS
sub-scales: BADS_RSC; BADS_AP; BADS_TJ;
BADS_KS; BADS_ZOO; BADS_MSE.
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Figure 1. (Colour online) The graph represents the independent variables and the neuropsychological domain they belong to.

3. Model 3 – to investigate the relationship with
awareness of deficits, mood changes, and TOM:
AQ-D, HDR-S, MAS, TOM 1 and 2.

Results

Over a 26-month period, 200 patients – complain-
ing of different cognitive deficits and presenting
for the first time at the out-dep of our clinics –
were evaluated for their possible participation in
the study. Based on the inclusion criteria, 144
hospital admitted patients (M/F = 55/89; mean
age ± SD = 74.60 ± 6.42 years) took part in
the study. In particular, 32 subjects with MCI
likely due to AD, according to the CSF analysis,
were included in the study (see Table S1). For
those patients with major neurocognitive disorders,
the CSF diagnosis provided in-vivo evidence
of Alzheimer’s pathology for 112 patients. The
demographic and clinical data related to the patient
population have been summarized in Table 1.
In anamnesis, only age-related disorders and
problems (i.e. slight sensory deficits, hypertension,
hypercholesterolemia, gastritis, weight gain or loss,
and deflection of mood). All of them are drug-naïve
patients. Indeed, they had not taken antidepress-
ants and/or anxiolytics and/or anti-cholinesterase
drugs before the neuropsychological evaluation.
The neuropsychological assessment reflected the
diagnoses made by the CSF, biomarkers and
neurological exams. A total of 139 of the 144
patients obtained a CDR score of between 0 and 1,

Table 1. Demographic and clinical characteristics

demographic characteristics mean ± sd
......................................................................................................................................................

Gender (male/female) 55/89
Age (years) 74.60 ± 6.42
Schooling (years) 7.83 ± 3.57
Early cognitive symptoms complaints

(months)
24.99 ± 15.36

CDR 0.90 ± 0.33
Functional assessment
b-ADL 5.62 ± 0.69
i-ADL 5.76 ± 2.00
i-ADL <6 N = 62
i-ADL >6 N = 82

CDR = Clinical Dementia Rating Scale; SD = Standard
Deviation.
b-ADL and i-ADL: higher scores indicate better performance.

indicating a low-level of cognitive impairment (see
Table 2).

Considering the functional assessment, parti-
cipants obtained a mean b-ADL score of 5.62 and
a mean i-ADL score of 5.76, showing a low level of
impairment on basic and instrumental ADL.

Association between i-ADL scale and
neuropsychological variables
The results are presented as Odds Ratio (OR)
and 95% confidence intervals (see Table 3). After
adjusting the analysis for gender, i-ADL scores
were influenced by BADS_RSC and BADS_MSE
in model 2 and by AQ-D and HDR-S in model
3. Specifically, the worsening of performance at
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Table 2. Neuropsychological and neuropsychiatric assessment synopsis. Wherever there is
a normative value, the cut-off scores are given in the statistical normal direction. Cells in
grey indicate the absence of a normative cut-off

maximum score mean ± SD cut-off
.....................................................................................................................................................................................................................................................................

Neuropsychological assessment
MMSE 30 23.01 ± 2.45 ≥24
ADAS 100 20.74 ± 7.08 ≥82
AM 60 30.79 ± 0.33 ≥31
Babcock 16 3.49 ± 3.48 ≥4.75
TT 36 28.66 ± 4.17 ≥32.69
TOM 1 4 3.34 ± 0.98 ≥3
TOM 2 4 2.48 ± 1.28 ≥3
BADS total score 24 9.78 ± 3.65 ≥15
Subtest RSC 4 1.21 ± 0.96
Subtest AP 4 2.90 ± 1.21
Subtest KS 4 1.10 ± 1.38
Subtest TJ 4 1.63 ± 1.01
Subtest ZM 4 1.02 ± 1.41
Subtest MSE 4 1.92 ± 0.80
Neuropsychiatric Assessment
HDR-S 67 7.35 ± 4.91 ≤7
MAS 44 2.78 ± 2.80 ≤15
AQ-D total score 90 16.67 ± 16.33 ≤14

MMSE = Mini-Mental State Examination; ADAS = Alzheimer’s disease assessment scale; AM = Attentional
Matrices; TT = Token Test; TOM = Theory of Mind; BADS = Behavioral Assessment of Dysexecutive
Sindrome; RSC = Rule Shift Cards; AP = Action Program; KS = Key Search; TJ = Temporal Judgment; ZM=
Zoo Map; MSE = Modified Six Elements; HDR-S = Hamilton Depression Rating Scale; MAS = Mania Scale;
AQ-D = Awareness of Deficit Questionnaire – Dementia scale.
MMSE: lower scores indicate more severe cognitive impairment. ADAS: higher scores indicate more severe
cognitive impairment. AM, Babcock, TT, TOM tasks and BADS: higher scores indicate better performance.
AQ-D: higher scores indicate more severe unawareness. HDR-S and MAS scales: higher scores indicate more
severe symptoms.

the BADS_RSC and BADS_MSE increases the
probability that a participant has a dysfunction in
i-ADL. Likewise, the chances of a subject being
dysfunctional increases with the worsening of mood
deflection and poor awareness. On the contrary,
the level on the i-ADL scale was not influenced
by global cognition, attention, memory, or language
comprehension (in model 1).

Discussion

Our study is a first novel attempt to investigate
possible association among i-ADL functioning, EFs
and specific cognitive and behavioral variables,
using an overall neuropsychological battery, in
a selected patient population on the basis of
CSF examination. Thus, newly diagnosed drug-
naive MCI likely due to AD and AD patients
provide an ideal population in which to study
abnormalities in everyday functioning. Although we
considered patients with different degrees of cog-
nitive impairment, our sample was homogeneous
in terms of etiopathogenesis, severity of symptoms
(CDR = 0.90 ± 0.33, attesting a mild level of

disease) and mood changes. Most importantly,
our attempt to consider these kinds of patients in
the same sample was justified by the regression
analysis approach we used and by the international
guidelines on aging that consider patients with
cognitive impairment to lie on a continuum
between MCI and mild AD (Petersen and Negash,
2008; Albert et al., 2011; Dubois et al., 2014).

Based on the results, we obtained, there
appear to be no straightforward associations
between i-ADL scores and specific aspects of
neuropsychological functioning, such as global
cognition, long-term verbal memory, language
comprehension, and selective attention (in model
1). On the contrary, we observed a significant
association between i-ADL functioning and two
BADS sub-scales (in model 2), and between i-ADL
and AQ-D and HDR-S (in model 3), respectively.

Our findings showed that i-ADL was associated
with executive dysfunction. In particular, the ability
to inhibit a response, self-monitoring, and set-
shifting in terms of cognitive flexibility (measured
through the MSE and the RSC) seem to be
key skills for i-ADL, as demonstrated by the
logistic regression analysis. As we previously
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Table 3. Results for the logistic regression analysis
applied in order to estimate the effect of
neuropsychological and neuropsychiatric aspects on
i-ADL. Outcomes were adjusted for the gender and
are presented as Odds Ratio (OR) and 95% CI

predictors

considered

lawton - i -adl all together

effects β OR p
......................................................................................................................................................

MODEL 1 ADAS − 0.055 0.947 0.084
AM 0.001 1 0.984
BABCOCK − 0.005 0.995 0.935
TT − 0.029 0.971 0.593

MODEL 2 BADS_RSC 0.472∗ 1.603∗ 0.044∗

BADS_AP 0.363 1.437 0.052
BADS_KS 0.034 1.035 0.837
BADS_TJ − 0.140 0.870 0.542
BADS_ZM − 0.300 0.742 0.135
BADS_MSE 0.703∗ 2.020 0.021∗

MODEL 3 AQ-D − 0.063 0.939∗ <0.0001∗

TOM 1 0.473 1.605 0.093
TOM 2 − 0.225 0.799 0.308
HDR-S − 0.120∗ 0.887∗ 0.022∗

MAS 0.069 1.072 0.428

∗p < 0.05.
ADAS = Alzheimer’s disease assessment scale; AM = Attentional
Matrices; TT = Token Test; BADS = Behavioral Assessment of
Dysexecutive Sindrome; BADS_RSC = subtest Rule Shift Cards;
BADS_AP = subtest Action Program; BADS_KS = subtest Key
Search; BADS_TJ = Temporal Judgment; BADS_ZM = Zoo
Map; BADS_MSE = Modified Six Elements; AQ-D = Awareness
of Deficit Questionnaire – Dementia scale; TOM = Theory of
Mind; HDR-S = Hamilton Depression Rating Scale;
MAS = Mania Scale.

reported (Amanzio et al., 2013), being a modified
version of Shallice and Burgess’ Six Elements
Test (Shallice and Burgess, 1991), the MSE was
designed to assess the supervisory attentional
system hypothesis. Specifically, MSE relies on
the ability to inhibit a dominant response (i.e.
perform the tasks in the given order), favoring
the correct answer (i.e. alternating the execution
of the tasks between all the proposed types). The
MSE test also measures the ability to self-monitor
performance and switch from task to task. In
the same direction, the RSC subtest is a further
measure of cognitive flexibility, involving the ability
to move between different sets of responses. The
RSC also measure abilities to shift and inhibit
response and monitoring behavior (Cools et al.,
2000).

The three specific above-mentioned cognitive
abilities – monitoring (updating), inhibition, and
set-shifting – are defined in terms of basic EFs
(Miyake et al., 2000). These sub-components
of executive control are considered mutually
interacting (Miyake et al., 2000). Not surprisingly,

all of them, if compromised, seem to be involved in
functional disabilities. Interestingly, we previously
demonstrated that executive dysfunction in terms
of inhibition, self-monitoring, and set-shifting
resulted associated with a reduction in the
awareness of functional disabilities of mild AD
patients (Amanzio et al., 2013).

According to our results, planning or problem
solving abilities – as higher-level subcomponent
of EFs – did not seem to have any relationship
with i-ADL. In particular, we found no positive
results with BADS subtests, such as ZM, KS,
and AP. Indeed, the ZM has been demonstrated
to be useful in detecting planning impairment in
AD. AD patients seem to have more problems
developing logical strategies and executing complex
predetermined plans (Piquard et al., 2004; Allain
et al., 2007). KS is a more abstract task than
the ZM, examining a person’s ability to prepare
an efficient plan of action in the context of a
routine event. It is important to point out that
these two tasks are considered to evaluate similar
EFs (Wood and Liossi, 2007), related to the
dorsolateral frontal lobe region (Millar et al., 2006).
In the same direction, AP assess the ability to
develop an action-plan in order to solve a novel
problem (Murakami et al., 2015). Finally, we
found no relationship between i-ADL and TJ
measuring cognitive estimation ability (Murakami
et al., 2015).

Considering the neuropsychiatric profile and
taking the IADL scores into account, we observed
an involvement of mood changes, in terms of
depression. This finding is consistent with the
literature on minor and major neurocognitive dis-
orders (Boyle et al., 2003; Marshall et al., 2011b).
Moreover, patients with a reduced awareness of
illness seem to have more difficulties in i-ADL. As
we have previously demonstrated in AD patients,
if the executive system does not function correctly,
the comparator mechanism of self-monitoring does
not detect mismatches between the current and
previous performance states stored in the personal
database and produces a reduced awareness for the
instrumental domain (Amanzio et al., 2013).

Finally, although AD patients may display
TOM impairment primarily mediated by hippo-
campal degeneration (Synn et al., 2018), we did
not observed an association between functional
impairment and mentalizing performance in our
patients. Our results support the hypothesis
that performances on social cognition tests are
not a good indicator to differentiate patients
with adequate i-ADL functioning from mild
dysfunctioning patients.

Future prospective studies will be helpful
in order to further characterize the role of
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neuropsychological processes in the progression of
i-ADL dysfunction.

Limitations section

The study here presented has been carefully
designed and reached its aims; however, some
critical aspects have to be outlined. The first
aspect regards the tool used to assess the level of
independent living skills, which could represent a
possible confounding factor.

The evaluation of i-ADL may appear quite
straight-forward. Despite this, procedures and
tools can vary considerably. To date, a variety
of examination tools measures the older adult’s
ADL and IADL performance, but there is no
established gold standard for such assessment
because few scales have been comprehensively
evaluated (Capezuti et al., 2017). Indeed, measures
differ in their capability to establish level of
dependence and the kind of assistance needed for
each evaluated activity. Although Lawton i-ADL
scale has low psychometrical properties (eventually
affecting our results), it was developed to assess
the more complex ADLs necessary for living in the
community. This scale is part of the comprehensive
geriatric assessment and is considered appropriate
for use with older adults admitted to a hospital by
the Italian legislation.

A second aspect concerns the results that have
not to be considered generalizable for patients
with different etiopathogenesis other than AD.
However, our study was necessary to better define
the associations between functional deficits and
specific neuropsychological variables in a highly
selected sample of patients.

Finally, we have focused our study in few
predictors of IADL to assure a good power
calculation. The selected predictors are in line with
the international literature. Further studies would
be necessary in order to analyze other factors.

Conclusion

Our results suggest the importance of considering
EF dysfunctions in reduced i-ADL functionality
in patients who have AD etiopathology as the
cause of their impairments. The findings support
the hypothesis that patients with different level of
cognitive impairment, such as MCI likely due to
AD and AD, exhibit i-ADL dysfunction in the
context of overlapping EFs, reduced awareness
of deficits and mood changes. A complete
neuropsychological evaluation – based on specific
assessment of the ability to inhibit a response, self-

monitoring, and set-shifting – might be able to
identify those MCI patients, with reduced i-ADL
functionality, at greater risk of developing a major
neurocognitive disorder, such as AD. Finally, those
patients with functional limitations in their daily
living and reduced awareness may represent an
important target population for tailoring specific
interventions with important clinical implications,
in terms of adherence to treatments and prognosis.
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ABSTRACT

Objectives: Individuals with Alzheimer’s disease (AD) present poor immediate primacy recall accompanied
by intact or exaggerated recency, which then tends to decline after a delay. Bruno et al. (Journal of Clinical
and Experimental Neuropsychology, Vol. 38, 2016, pp. 967–973) have shown that higher ratio scores between
immediate and delayed recency (i.e. the recency ratio; Rr) are associated with cognitive decline in high-
functioning older individuals. We tested whether Rr predicted conversion to early mild cognitive impairment
(early MCI) from a cognitively healthy baseline.

Design: Data were analyzed longitudinally with binomial regression. Baseline scores were used to predict
conversion to early MCI after approximately nine years. Setting: Data were collected at the Wisconsin Registry
of Alzheimer’s Prevention, in Madison, Wisconsin.

Participants: For the study, 427 individuals were included in the analysis; all participants were 50 years of age
or older and cognitively intact at baseline, and were native English speakers.

Measurements: Memory data were collected using the Rey’s Auditory Verbal Learning Test, and the early
MCI diagnosis was obtained via consensus conference.

Results: Our results showed that higher Rr scores are correlated with greater risk of later early MCI diagnosis,
and this association is independent of total recall performance.

Conclusions: Rr is an emerging cognitive marker of cognitive decline.

Key words: Alzheimer’s disease, recency ratio, serial position, early MCI

Introduction

A common pattern in tests of human memory
performance is the serial position curve, especially
when memory is tested immediately after learning:
performance is typically better for stimuli learned
either at the beginning (primacy) or at the end
(recency) of a study list, as compared to the middle
(e.g. Murdock, 1962). The serial position curve
assumes a particular shape for immediate-free recall
tasks in individuals with Alzheimer’s disease (AD),
who present a reduction of the primacy effect,
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Science and Psychology, Liverpool John Moores University Liverpool, UK.
Phone: +44 (0)151 904 6320. Email: d.bruno@ljmu.ac.uk. Received 13 Oct
2017; revision requested 12 Jan 2018; revised version received 26 Jan 2018;
accepted 5 Mar 2018. First published online 18 April 2018.

while the recency effect is intact or exaggerated
(e.g. Foldi et al., 2003). However, when testing
delayed performance, individuals with AD tend to
show the most pronounced deficit at the recency
position (Carlesimo et al., 1995). Based on this
discrepancy, Bruno et al. (2016) proposed that
the ratio between immediate and delayed recency,
i.e. the recency ratio (Rr), may measure cognitive
decline. In particular, they proposed that higher
ratios presented a pattern of enhanced immediate
recency followed by loss of information after a time
delay.

Although the exact neurocognitive mechanisms
underlying the link between higher Rr scores and
potential cognitive impairment are not entirely
clear at this stage, Bruno et al. (2016) have
proposed that individuals suffering consistent and
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Table 1. Demographics

cognitively normal early mci p value
.........................................................................................................................................................................................................................................................................................

N (%) 367 (86%) 60 (14%)
Age at baseline 56.6 (4.4; 50–68) 57.3 (4.4; 50–65) 0.234
Time to follow up 9.1 (1.0) 9.2 (1.0) 0.305
Education 5.0 (1.0) 4.9 (1.1) 0.600
Females 262 (71%) 35 (58%) 0.042a

APOE ε4/non-ε4 132/235 22/38 0.917a

AVLT total recall 53.2 (6.8) 46.5 (6.1) <0.001
Rr 1.2 (0.6) 1.3 (0.7) 0.022b

Delayed primacy 0.8 (0.2) 0.7 (0.3) 0.002b

N = number of participants included in the analysis who either remained cognitively normal at follow up, or converted to
early MCI; Age in years (mean, standard deviation, and range); Time to follow up in years (mean and standard deviation);
Education level (median and range; from 1=8th grade or less to 6=post-graduate); Gender (number of females and
percentage); APOE ε4; AVLT total recall score at baseline (mean and standard deviation); Rr score at baseline (mean and
standard deviation); and delayed primacy score at baseline (mean and standard deviation). Tests are t-tests unless specified.
aχ2 test was used; bMann–Whitney test was used.

severe loss of long-term memory and consolidation
ability (e.g. individuals with dementia presumably
due to AD) may rely more frequently on short-
term memory processes, which, even if impaired,
tend to be comparatively spared. Therefore,
this long-to-short shift, possibly a compensatory
mechanism, would naturally result in a pattern of
performance consistent with higher Rr scores. To
test this hypothesis, Bruno et al. examined whether
Rr predicted changes in generalized cognitive
ability (measured with the Mini-Mental State
Examination, or MMSE; Folstein et al., 1975) over
two subsequent visits, from a cognitively healthy
baseline. They observed that higher baseline Rr
scores were correlated with more subsequent
cognitive decline, and that decliners presented
high immediate recency recall combined with a
substantial drop in recency performance after a
delay.

The present paper set out to confirm previous
findings by testing whether Rr was associated
with a subsequent diagnosis of early (preclinical)
Mild Cognitive Impairment (early MCI; Koscik
et al., 2016). The study was carried out over an
average follow-up time of just over nine years (see
Table 1), and all participants were cognitively intact
at baseline. We anticipated that higher baseline Rr
scores would predict greater risk of an early MCI
diagnosis at the follow-up visit. To isolate the effects
of Rr, we also controlled for total recall and delayed
primacy effects (Bruno et al., 2013).

Methods

Participants
Individuals were recruited as part of the Wisconsin
Registry of Alzheimer Prevention (WRAP; Sager

et al., 2005). WRAP is a longitudinal study of
participants who were middle-aged and free of
clinical MCI or dementia at their baseline visit;
participants complete follow-up visits, typically
after two-to-four year intervals. Inclusion criteria
for this study were that participants at baseline
were not diagnosed by consensus conference as
having any form of cognitive impairment (see the
Cognitive Status section for details). Additionally,
all participants were native English speakers, aged
50 years or over at baseline and had returned
for follow up, receiving a consensus conference
diagnosis classifying them as either cognitively
normal or early MCI. Our final sample consisted
of 427 participants, including 60 participants who
converted to early MCI at follow up. The study
was approved by the Health Sciences institutional
review board of the University of Wisconsin-
Madison, and the Faculty of Science Ethics
committee at Liverpool Hope University.

Procedure
WRAP study procedures have been previously
described in detail (e.g. Sager et al., 2005). In
brief, each visit included a neuropsychological test
battery, and a series of self-report questionnaires
on health history and lifestyle. In addition, blood
was drawn for APOE genotyping (the procedure
is described by Engelman et al. (2013)). The
neuropsychological test battery included the Rey
Auditory Verbal Learning Test (AVLT), where
participants are read a list of 15 unrelated words
before being asked to freely recall the items
immediately (trial 1; i.e. the immediate recall trial).
After the first learning trial, the same process is
repeated four more times with the same words.
Subsequently, a new list is read (interference), and
participants once again are asked to recall the
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original 15-word list. After a 20–25 min delay,
participants are retested for their memory of the
original word list (delayed recall trial). The same
word list was used at all visits.

Cognitive Status
WRAP adopts a two-tiered consensus conference
method to classify individuals in terms of their
cognitive status. The first tier of review includes
applying an algorithm that identifies cases where
impairment may be present; and the second tier
includes a team review of those flagged by the
algorithm. Specifically, WRAP participant visits are
reviewed at a consensus case conference if they
meet one or more of the following criteria: (1) the
participant is performing 1.5 SDs below the mean
on factor scores or individual measures of memory,
executive function, language, working memory, or
attention (Koscik et al., 2014; Clark et al., 2016);
(2) cognitive performance on one or more tests fell
below values used in other studies as cut-points
for clinical MCI diagnoses (e.g. WMS-R Logical
Memory II, Wechsler, 1987: story A score <9:
AD Neuroimaging Initiative, Petersen et al., 2010);
or (3) an abnormal informant report indicating
subjective cognitive or functional decline. Con-
sensus diagnoses of cognitively normal, early MCI,
clinical MCI, dementia, and impaired-not-MCI
are determined for each visit by a research team
including physicians, clinical neuropsychologists,
and clinical nurse practitioners based on review
of cognitive, medical history, lifestyle, subjective
cognitive complaints, and informant data (Koscik
et al., 2016). The status of early MCI was
developed to identify individuals in the cohort who
exhibit lower than expected objective performance
in one or more cognitive domains relative to
internal robust norms but do not report subjective
cognitive complaints or clinical deficits. This
experimental construct is thought to represent
a phenotype of early cognitive decline expected
to precede a clinical diagnosis of MCI. For the
purposes of the present study, only individuals
categorized as either cognitively normal or early
MCI were included in the analysis. The exclusion
of individuals with more severe classifications (e.g.
dementia) was motivated by the desire to determine
whether Rr was sensitive to the initial stages of
disease progression and thus may be a potentially
useful tool for early detection.

Serial Positions
Primacy and recency were defined as the first and
last four items on the study list, respectively. Rr
was calculated by dividing the recency scores in
the immediate recall trial, Trial 1 of the AVLT,

by the corresponding scores in the delayed recall
trial of the same test. An Rr score was calculated
for each participant from the baseline visit data.
A correction also was applied ((immediate recency
score + 1)/(delayed recency score + 1)) to avoid
missing data due to zero scores. Of note, this
correction is different from the one used previously
(Bruno et al., 2016; 2017), since the original
correction was found to generate paradoxical
results.

Statistical Analysis
For the analysis, we performed a logistic regression
with a binary outcome: the outcome was consensus
diagnosis status at the follow-up visit, binarized to
cognitively normal versus early MCI. We chose two
time points for the analysis: baseline and a follow-
up visit that took place at least seven years later. All
participants were cognitively intact at baseline and
either remained the same or converted to early MCI
at follow up. Predictors were level of education
(on a scale from 1, indicating 8th grade or less,
to 6, indicating post-graduate studies); sex; APOE
ε4 status; time between baseline and follow up;
Rr; delayed primacy (using primacy performance in
the delayed trial); and total recall. To avoid issues
of multi-collinearity, total recall was quantified
here as the standardized residuals of total recall
performance regressed over Rr; in turn, delayed
primacy was similarly regressed over the total recall
residuals and Rr together. Analyses were carried out
in R version 3.2.3 (R Core Team, 2016), and SPSS
23 and 24.

Results

Table 1 reports means and standard deviations for
the demographic variables, and memory scores.
To confirm the suspicion of multi-collinearity, we
ran bivariate correlations between Rr, total recall,
and delayed primacy. Rr was significantly correlated
with both total recall (r = −0.249, p < 0.001) and
delayed primacy (r = −0.256, p < 0.001), which
were in turn mutually correlated (r = 0.465, p <

0.001). These correlations were analogous using
Spearman’s ρ.

The analysis yielded two significant predictors:
total recall (z value = −5.840, p < 0.001),
indicating that greater total recall was associated
with lower risk of conversion to early MCI; and
Rr (z value = 2.238, p = 0.025), confirming
the prediction that higher Rr scores are linked
with greater risk of early MCI (other predictors,
p’s > 0.24). Table 2 reports all regression results,
including odds ratios. Of note, for every unit
change in baseline Rr, the odds of an early MCI
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Table 2. Output of the logistic regression analysis

uce se z value p value or
.........................................................................................................................................................................................................................................................................................................................

Intercept − 4.900 1.658 − 2.956 0.003 0.007 (<0.001, 0.186)
Time to follow up 0.182 0.154 1.186 0.236 1.200 (0.885, 1.619)
Education 0.080 0.152 0.524 0.600 1.083 (0.806, 1.467)
Sex 0.121 0.335 0.362 0.717 1.129 (0.592, 2.208)
APOE ε4 − 0.024 0.322 − 0.074 0.941 0.976 (0.513, 1.825)
Rr 0.482 0.215 2.238 0.025 1.619 (1.046, 2.453)
AVLT total recall (residuals) − 1.080 0.185 − 5.840 <0.001 0.340 (0.233, 0.482)
Delayed primacy (residuals) 0.022 0.142 0.153 0.878 1.022 (0.777, 1.360)

UCE = unstandardized coefficient estimate; SE = standard error; OR = odds ratios (confidence intervals: 2.5%, 97.5%).

classification later on increase (or decrease) by
approximately 62%.

For the purposes of identifying potentially useful
Rr cut-off points for clinical screening purposes,
we note that whereas only 20% of early MCI
converters (12/60) had an Rr score above 1.65,
85% of non-converters had an Rr score below 1.65
(308/367) – for a positive predictive value of 17%,
and a negative predictive value of 87%. In contrast,
82% of converters had an Rr score at 1 or greater
(49/60), but only 34% of non-converters had an Rr
score below 1 (123/367) – for a positive predictive
value of 17%, and a negative predictive value of
92%.

Discussion

In this paper, we aimed to expand on a previous
report by Bruno et al. (2016) by examining serial
position ratios in conjunction with diagnosis of
early MCI. With binomial regression analysis, we
found that the probability of receiving a diagnosis
of early MCI was higher when the Rr score also
was higher. Rr is based on recency performance,
which focuses on memory for only the most
recently presented information. At the immediate
trial, this information has been presented only
seconds prior, whereas in the delayed trial, 15–
20 min have elapsed. Therefore, a high Rr
score, and generally a score above 1, indicates
that the person remembers comparatively more
items immediately after learning than they do
after a delay. Higher scores are suggestive of
more forgetting over time as compared to lower
scores, but such scores are considered in the
context of a stronger performance in the immediate
task. Bruno et al. (2016) have argued that
shifting the emphasis from long-term retention
(delayed performance) to short-term memory
ability (immediate performance), particularly when
evaluating recency performance, may be indicative
of a compensatory mechanism whereby increased

long-term forgetting, presumably due to a loss
of consolidation ability, leads to enhanced short-
term memory processing. Therefore, paradoxically,
improved performance at immediate recall is likely
to fit into a negative cognitive profile signaling
impending risk of cognitive decline, as our results
suggest. Some evidence supporting this account
comes from a recent report by Bruno et al. (2017)
showing that Rr, but no other measure of memory
in the study, was associated with levels of glutamate
in the cerebrospinal fluid of a group of individuals
with late-life major depression. Glutamate, the
principal excitatory neurotransmitter in the brain,
is implicated in long-term potentiation and the
formation of long-lasting, consolidated memories.
Specifically, consistent with the notion that a
compensatory mechanism may emerge when
cognitive ability deteriorates, Bruno et al. (2017)
showed that whereas delayed recency increased
when higher levels of glutamate were detected, the
opposite was true for immediate recency; in other
words, individuals whose glutamate levels were
found to be higher appeared to rely less on short-
term memory processing and more on long-term
processing. More evidence is needed to elucidate
this point, including whether this mechanism may
be automatic or deliberate.

Despite the fact that baseline Rr was predictive
or early MCI risk at follow up, we noted that the
baseline total AVLT score yielded a stronger effect.
This finding is not surprising because, although not
exclusively, evaluation of broad AVLT categories
is employed as part of the diagnostic process (see
cognitive status), whereas Rr, albeit derived from
the same test, is not. Nevertheless, Rr was shown to
provide a predicting value for early MCI conversion
above and beyond that of total AVLT. More
importantly, in our view, is the fact that Rr may be
narrowing in on specific mnestic processes that are
affected in AD, as opposed to the AVLT total recall
score, which, as is a less specific index of memory
performance, would likely include a number of
different mnestic processes that could be affected
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by a host of different pathologies. Moving forward,
it would be helpful to identify areas in which Rr may
provide unique contributions to early detection and
diagnosis of neurodegenerative disorders, including
differential diagnosis of dementia types.

Delayed primacy performance was not predict-
ive of early MCI conversion in this study. This
finding may appear to contradict previous reports
suggesting that delayed primacy was sensitive to
subsequent cognitive decline (Bruno et al., 2013),
much like Rr. However, as noted, we employed
in the analysis the residuals of delayed primacy
regressed on Rr and the residuals of total recall.
Therefore, in this instance, delayed primacy was
only used as a control variable, and may not have
been fairly represented. To confirm this point, we
re-ran the analysis by replacing Rr with delayed
primacy, and replacing the standardized residuals
of total recall calculated from regressing total recall
on Rr by the standardized residuals of total recall
calculated from regressing total recall on delayed
primacy, and further by adding standardized
residuals of Rr calculated from delayed primacy
and the residuals of total recall. The results show
that delayed primacy is also predictive of early MCI
conversion (unstandardized coefficient = −0.546,
SE = 0.163, z value = −3.354, p < 0.001), when
controlling for total recall and Rr with an odds
ratio of 0.579 (2.5–97.5% CIs = 0.420–0.797).
Further research is needed to elucidate the different
predictive values and underlying mechanisms of
both primacy and recency recall performance.

All in all, our results suggest that serial
position markers offer predictive value for the
early identification of early MCI, independently
from traditional neuropsychological measures of
memory ability, such as total recall, and can
therefore add to the array of cognitive markers
for studies of neurodegenerative disorders. In this
respect, we believe that researchers working on
developing databases of AD biomarkers should
consider including serial position values to their
variables.
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ABSTRACT

Objective: The primary objective of this study was to determine whether a brief education session about
Alzheimer’s disease (AD) stages and associated behavioral and psychological symptoms of dementia (BPSD)
changes healthy seniors’ treatment choices. A secondary objective was to determine whether pharmacotherapy
to reduce BPSD would be preferred over other potentially more restrictive interventions.

Methods: Participants (n = 32; 8 men; aged > 64years; no self-reported dementia diagnosis) were assigned
to one of ten group sessions during which they received information about AD and BPSD. Our a-priori
hypotheses were: (1) education about AD stages significantly changes care preferences in moderate and severe
stages, i.e. less active treatment options (no CPR/hospitalization) are chosen as the disease progresses; and (2)
most participants prefer pharmacotherapy over restraints and seclusion to manage BPSD. The main outcome
measure was a change in the interventions chosen including CPR and hospitalization. Participants completed
three questionnaires and two decisional grids before and after the information session. Qualitative data were
derived from discussions during the session.

Results: Participants expressed a wide range of attitudes about AD, BPSD, and their management. Those who
are born in Canada, had a proxy, and a university education, each have around half of the odds of receiving
treatment compared to those in the complementary group. (OR 0.47, 0.40, 0.43) Finally, not knowing
someone with AD increases the odds of wanting a treatment by around six times (OR 6.4). Pharmacological
measures were preferred over restraints.

Conclusions: Education about dementia and advance directives should consider the person’s educational
background and experience with dementia. Discussing BPSD may impact a person’s advance directives and
preferences.

Key words: Alzheimer’s disease, behavioral and psychological symptoms of dementia, advance directives

Introduction

An estimated 5.2 million Americans have
Alzheimer’s disease (AD) and by 2050 the total
estimated prevalence is expected to be 13.8 million.
(Thies and Bleil, 2013) Clinicians have only
recently acknowledged that AD qualifies as a
terminal illness in addition to a progressively
debilitating condition. (Morrison and Siu, 2000)
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Centre for Mental Health Sciences, 700 Gordon Street, Whitby, Ontario
L1N 5S9, Canada. Phone: +(416) 450–1330; Fax: +(905) 430–4465. Email:
waxmanro@ontarioshores.ca. Received 20 Oct 2017; revision requested 22
Nov 2017; revised version received 4 Mar 2018; accepted 5 Mar 2018. First
published online 3 May 2018.

However, most of the general public does not see
AD as a cause of death. Public knowledge of AD
symptoms is often limited to memory loss and
wandering (Gjerdingen et al., 1999; Arai et al.,
2008). Behavioral and psychological symptoms of
dementia (BPSD) are less well-known and can be
more distressing and challenging. BPSD include
disinhibition (e.g. undressing in public), physical
or verbal aggression, high anxiety, and psychosis
(e.g. delusional beliefs) (Margallo-Lana et al.,
2001; Lyketsos et al., 2002). These symptoms
present in 50% to 90% of people diagnosed
with AD (Hersch and Falzgraf, 2007). The
symptoms are associated with increased functional
disability, earlier institutionalization, increased
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psychotropic medication use, decreased quality of
life for caregivers and patients alike, and higher
mortality rates (Madhusoodanan, 2001; Hersch
and Falzgraf, 2007). Some non-pharmacological
interventions can reduce BPSD, though admittedly
they are not effective for every person (Leone et al.,
2009; Kolanowski et al., 2010). Moreover, phar-
macological interventions managing BPSD may be
associated with serious adverse effects, including
increased risk of mortality, falls, and over-sedation.
Yet, alternatives to pharmacotherapy for significant
aggression, such as physical and environmental
restraints, can be traumatizing for the person to
experience and family members to witness.

Busy clinicians often address BPSD only
when symptoms emerge and become distressing
rather than during the initial diagnosis and
treatment phase. However, patient involvement
and autonomy may be reduced further when
they become incapable of making treatment
decisions. Empirical studies have shown that in
the absence of detailed advance directives or
discussions, substitute decision makers – usually
family members – often inaccurately choose
treatment options preferred by the patient, despite
their good intentions (Shalowitz et al., 2006;
Boustani et al., 2008; Fried et al., 2011). Physicians
are frequently inaccurate as well (Uhlmann et al.,
1988; Hamann et al., 2010). Advance directives
are quasi-legal documents wherein people can state
their preferences about who should serve as their
substitute decision maker and which treatments
and care should be continued, initiated, and
discontinued. A successful advance care planning
program was introduced in the United States
in 2015 under medicare, which has resulted in
575,000 (double the expected number) Medicare
patients discussing end-of-life issues with their
families and physicians (Aleccia, 2017). Despite
this number, only about 10% of people who
develop dementia have written directives (Yung
et al., 2010), which often address only familiar
life-sustaining measures such as artificial ventila-
tion and nutrition, dialysis, or cardiopulmonary
resuscitation (CPR) in case of organ failure, major
neurological events, or cardiopulmonary arrests
(Rurup et al., 2005) without written directives for
the management of serious symptoms like BPSD.

Studies have shown that education about the
cognitive and functional decline associated with
the progression of dementia can alter people’s
preferences for or against life-saving medical inter-
ventions (Deep et al., 2010). However, the authors
were unable to find a published study examining the
impact of education addressing the impact of BPSD
on seniors’ preferences for medical interventions.
Thus, we designed a study to examine the impact

of brief education about AD stages and BPSD
on the treatment preferences of older adults free
of dementia. We also explored their preferences
for different management approaches of BPSD
and their guiding reasons. We hypothesized that:
(1) brief education about AD stages significantly
changes treatment/care choices for moderate and
severe stages, as evidenced by choosing less active
treatment options (i.e. no CPR/hospitalization) as
the disease progresses; and (2) most participants
would prefer pharmacological options to manage
BPSD, despite their risks.

Methods

Participants
This study was conducted in Toronto, a large,
multicultural Canadian city, from June 2013 to July
2015.

The target population was adults older than
64 years of age. Participants were eligible if they
reported being literate in English and not having a
diagnosis of dementia. Posters about the study were
displayed at one academic psychiatric hospital and
three community senior centers. The research team
also contacted people in the hospital’s research
registry. Interested individuals were informed of the
study procedures, risks, and safeguards and mailed
a consent form. They and those who enrolled were
scheduled in groups of 2–6 people; in total 10 group
sessions were held. If participants were family
members or close friends, they were assigned to
different groups to avoid possible undue influence
of their responses and to maintain confidentiality.
Accordingly, data from two participants were
excluded from analyses when it was learned that
they were married yet participated in the same small
group.

Study design
A mixed methods approach was used. Demo-
graphic information included age, gender, edu-
cation level, ethnicity, immigrant versus Canada-
born background, marital and family status,
religious/spiritual affiliation, personal knowledge or
experience with family or friends having AD, and
formal designation of a proxy decision maker.

In addition to the demographics questionnaire,
participants completed two questionnaires prior
to a brief education session: an abbreviated
version of the AD Knowledge Scale (10 of
the 30 original questions focused on diagnosis,
prognosis, and management of AD; see Appendix
1, available as supplementary material attached
to the electronic version of this paper at
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Figure 1. Decision grid 1. What would you want and not want?

Figure 2. Decision grid 2. What would you want and not want?

www.journals.cambridge.org/jid_IPG) (Carpenter
et al., 2009) and the Health Belief Model
Questionnaire (HBMQ) adapted for AD (seven
questions about attitudes and feelings about AD;
see Appendix 2) (Janz and Becker, 1984; National
Cancer Institute, 2011). These two questionnaires
were completed again immediately after the brief
education session and then one month later (via
mail).

Participants also completed two decision grids.
Decision grid #1 (see Figure 1) was completed
before and after the education session. It focused
on preferences for three common treatment plans
in four health conditions: current state of health,
mild AD, moderate AD, and severe AD. The
three treatment plans were CPR and ventilation,
hospitalization for testing and in-patient treatment,
and at-home comfort measures for medical issues
that may arise during the course of the AD.

Decision grid #2 (see Figure 2) was completed
after the education session. First, it focused on

issues related to BPSD symptoms, specifically
disinhibition, aggression, apathy, psychosis, and
mood changes. Participants were asked to identify
which of these symptoms was personally the most
worrisome to live with and whether this symptom
would change their preferences for and against
the three aforementioned treatment plans. Finally,
participants were asked to prioritize interventions
that can be used to manage BPSD: physical
restraints, environmental restraint (i.e. seclusion),
and, pharmacotherapy (Narang et al., 2010; Kim
et al., 2011; Stevens et al., 2014).

One of the authors (REW) led most of the
education session. The session lasted about 20 min,
and consisted of a description of AD’s progression
from mild to moderate to severe stages using a
case, highlighting changes in one’s trajectory from
semi-independence to complete dependence for
Activities of Daily Living, the expected impact
of AD on longevity and physical and cognitive
abilities, and finally, available health treatments
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Table 1. Participants’ characteristics

N %
...............................................................................................................................................................................................................................................................................................

Gender Female 24 75.0
Male 8 25.0

Age 65–71 years 9 28.1
72–79 years 14 43.8
Over 79 years 9 28.1
Mean (SD), years 74.8 (5.6)

Holds a university degree Yes 17 53.1
No 15 46.9

Marital status Single 8 25.0
Widowed 7 21.9
Divorced/Separated 7 21.9
Married/Common law 10 31.3

Canadian born Yes 15 46.9
No 17 53.1

Has a proxy for healthcare decisions Yes 21 65.6
No 9 28.1
No response 2 6.3

Is close or has been close to a person with dementia Yes 29 90.6
No 3 9.4

for conditions that may arise in the course of
illness, their effectiveness, and potential risks. The
session also included a review of five major BPSDs:
psychosis, aggression, apathy, disinhibition, and
mood changes. The education session was followed
by a facilitated discussion of the reasons for
expressed preferences, choices of treatment/care
options, and any changes following the education
session.

The study was reviewed and approved by three
hospitals’ Research Ethics Boards. All participants
completed an approved written consent form prior
to engaging in any of the study’s procedures.

Data analysis
Quantitative data were derived from the demo-
graphics questionnaire, the shortened AD know-
ledge questionnaire, the adapted HBMQ, and
responses on grid #1 and grid #2. An Omnibus test
was used to assess changes in knowledge about AD
before and after the education sessions and ordinal
logistic regression models were used to assess for
the effect of these changes on treatment choices.
Correlations between demographics and treatment
choices were also assessed.

Qualitative data were derived from transcribed
audio-recorded discussions with participants about
reasons for their preferences and any changes
thereto following the education session. Krueger’s
methodology for focus group analyses was used
to categorize participants’ reasons for preferences
(Krueger and Casey, 2000; Onwuegbuzie et al.,
2009).

Results

Quantitative data

Participants Baseline Characteristics

In total, 24 of 32 (75%) participants were women
with a mean (SD) age of 75 (6) years; 17 (53%) had
a university degree (see Table 1).

All but 3 (29) participants knew of, or had cared
for, someone who had dementia and 21 (66%)
had a proxy decision maker in case they became
incapable of treatment-related decision making. Of
those caring for somebody with AD, approximately
10 were children (34%), 3 were a spouse or partner
(10%), and the other 16 were more distant relatives
or friends (55%). The mean (SD) scores on the
Alzheimer’s Knowledge Questionnaire were: 72%
(14%) – a i.e. 7.2 questions correct out of 10
questions – before the education session; 78%
(13%) immediately after; and 80% (18%) one
month later (see Table 2). On the HBMQ, 30
(94%) participants rated developing AD as “very
serious.”

Participants ’ Choices Before the

Education Session

Prior to the education session, there was a
pattern of choosing less active treatments as AD
progressed. Overall, the odds of preferring to
receive a treatment decreased more than 50-
fold when the condition progressed from “current
health” (OR = 56.7) to “severe stage” (OR = 1)
(see Table 3). In their current state of health, 86%
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Table 2. Participant choices for treatment by AD severity and AD knowledge before and immediately after
education session, and one month later

ad severity
chosen mean ad knowledge

time treatments none mild moderate severe score (SD)
.........................................................................................................................................................................................................................................................................................................................

Before education
session

CPR and ventilation 87.5% 68.8% 56.3% 12.5% 72.7% (14.1%)

Hospitalization for tests
and treatment

93.8% 81.3% 62.5% 31.3%

Relief of pain and
symptoms at home

93.8% 90.6% 83.9% 59.4%

Immediately after
education session

CPR and ventilation 87.5% 68.8% 50.0% 9.4% 78.7% (12.5%)

Hospitalization for tests
and treatment

96.9% 87.5% 59.4% 21.9%

Relief of pain and
symptoms at home

96.9% 93.8% 78.1% 50.0%

One month after
education session
(3 participants did
not provide data)

CPR and ventilation 81.5% 69.2% 32.0% 3.7% 83.0% (9.1%)

Hospitalization for tests
and treatment

96.3% 88.9% 48.0% 14.3%

Relief of pain and
symptoms at home

93.1% 93.1% 76.9% 55.6%

of the participants would want to receive CPR,
while only 13% would if they had severe dementia.

Those who were not close to someone with
AD were much more likely (OR: 6.4) to want
active treatment at the moderate and severe stages
than those with direct experience with someone
with AD. Being born in Canada, having a proxy,
or a university education was associated with
about half the odds of preferring to receive
treatment compared to those who had none of these
characteristics (see Table 3).

Effect of the Education Session on

Participants ’ Choices

There was a pattern of choosing less active
treatments for the moderate and severe stages of
AD after the education session. For example, 56%
of the participants chose CPR for the moderate
stage before the session, as compared to 32%
at one month follow up. Similarly, 31% chose
hospitalization for a medical issue during the
severe stage of AD before the session, and 14%
did at one month follow up. However, there
was no statistically significant relationship between
improving knowledge about AD with the education
session and a change in preferences.

BPSD
In total, 12 (38%) and 10 (31%) participants
reported that aggression or psychosis, respectively,

would be most worrisome among the five BPSDs
examined (i.e. disinhibition, aggression, apathy,
mood changes, and psychosis). No participants
chose apathy as their most worrisome symptom.

Participants were asked to prioritize the use
of psychotropic medications, physical restraints,
and seclusion in terms of which measure they
would prefer when managing the symptom
they considered most worrisome. Thirty-one
(97%) participants chose medications to manage
BPSD. Only one participant chose physical
restraints and no one chose seclusion as a first
choice.

Qualitative data

Reasons for Changing Preferences

after the Education Session

The reasons for preferring less intensive inter-
ventions included gaining new information about
AD or a particular symptom, envisioning family
burdens becoming too great (“I don’t want to be a
burden on anyone,” S1), or realizing that available
medical interventions were futile, (“It looks like a
futile effort to take the person to a hospital”S2) or
considering life at that AD stage to be purposeless
[“…with that (lack of self-care) coming into play,
forget it,” S2].

Unexpectedly, some participants’ preferences for
active treatment increased, rather than decreased,
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Table 3. Coefficient estimates for the variables in the final model predicting treatment choices for Alzheimer’s
disease

upper lower

parameter estimate se 95% cl 95% cl z p -value or
.........................................................................................................................................................................................................................................................................................................................

Intercept 1.1555 1.1189 − 1.0376 3.3486 1.03 0.3018 3.18
Treat. – cardio. − 2.1281 0.4834 − 3.0754 − 1.1807 − 4.4 <0.0001 0.12
Treat. – hospital. − 1.1325 0.5419 − 2.1946 − 0.0703 − 2.09 0.0367 0.32
Treat. – pain relief (ref.) 0 0 0 0 – – 1.00
Sev. – as Is 4.0551 0.6747 2.7328 5.3775 6.01 <0.0001 57.69
Sev. – mild 2.9322 0.436 2.0777 3.7866 6.73 <0.0001 18.77
Sev. – moderate 1.602 0.3252 0.9646 2.2393 4.93 <0.0001 4.96
Sev. – severe (ref.) 0 0 0 0 – – 1.00
Pre-treatment 0.3516 0.2576 − 0.1533 0.8566 1.36 0.1723 1.42
Post-treatment 0.268 0.249 − 0.2201 0.7562 1.08 0.2818 1.31
Follow_up (ref.) 0 0 0 0 – – 1.00
Knowledge − 0.8347 1.1519 − 3.0924 1.423 − 0.72 0.4687 0.43
Female 0.5581 0.3749 − 0.1767 1.2928 1.49 0.1366 1.75
Age <70 0.7683 0.3994 − 0.0145 1.551 1.92 0.0544 2.16
Age 71–79 − 0.1125 0.3639 − 0.8256 0.6007 − 0.31 0.7573 0.89
Age 80+ 0 0 0 0 – – 1.00
Born in Canada − 0.7602 0.303 − 1.354 − 0.1664 − 2.51 0.0121 0.47
Proxy − 0.9197 0.3533 − 1.6121 − 0.2273 − 2.6 0.0092 0.40
University − 0.8446 0.3245 − 1.4805 − 0.2086 − 2.6 0.0092 0.43
Do not know Alzheimer 1.8559 0.5934 0.693 3.0189 3.13 0.0018 6.40

Treat.: treatment; Sev.: severe; Cardio.: cardiopulmonary resuscitation.

after the education session. Reasons for preferring
more active treatment included hope being ever
present and life still mattering (“Because life is
sweet. You don’t really want to die,” S3). These
participants also explained these changes in terms
of re-evaluating AD stages to be “not as bad as
I thought,” renewing a wish not to die, “When
I listened to your explanation of moderate, then
I thought ‘moderate’ is not too bad,” S3 and re-
embracing hope for some kind of recovery or new
treatment (“Initially, I thought if I had severe, I
don’t think I’d really want to live. And then when
I thought about it again, I thought there might be
hope somewhere. And so I just changed my mind,”
S3).

Hospitalization was favoured in many cases
because participants believed contemporary large,
acute care hospitals had more options to improve
the situation. Confidence in medical advances
also explained preferences for hospitalization (“I
think because the way research is going, they’re
going to come up with something somewhere
along the line, not in the very near future, but
it’s like all other disease, they do come up with
something eventually that helps,” S3). Moreover,
some participants believed hospitalization would
result in fewer people being harmed than if the
person remained in the home or long-term care
facility.

Reasons for Most Worrisome Symptom

Aggression was chosen as the most worrisome of
the five BPSD symptoms because of its potential
consequences for others (“I’m conscious of the fact
that I’m a big guy and I could hurt someone. The
important thing to me in my current state would
be not to cause injury or damage to someone else,”
S4) and as being antithetical to personal self-image
(“Because I mean all my life I’ve been a pacifist,”
S5). Reasons for choosing psychosis included the
intolerability of being disconnected from one’s
surroundings (“Not to be in the real world. You’re
out of touch with reality,” S6), increased risk to
being harmful to others, and increased risk of
having the other symptoms.

Reasons for Management of BPSD
Reasons for the almost universal preference for
medications focused on a perceived acceptable
benefit-to-risk ratio, i.e. modest symptom relief and
small probability of stroke or early death (“I’m
prepared to gamble on the drugs…the lesser of
two evils,” S7). Reasons for preferring physical
restraints over seclusion centered on being able
to see and speak with other people nearby (i.e.
healthcare staff). Reasons for preferring seclusion
over physical restraints emphasized not being afraid
of being alone (“I don’t mind being alone. As
a matter of fact, I prefer being alone,” S8).
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Furthermore, restraints were considered to be not
just more restrictive, but for some participants,
unimaginable and intolerable (“I’ve been fiercely
independent my entire life and I think that’s just
a horror to me,” S9). One participant described
restraints as an anathema based on membership in
a historically oppressed group.

Without solicitation or prompting by the
researchers during the group discussions, a handful
of participants either stated they would access
physician assisted dying (PAD) if they developed
AD or expressed hope that PAD would become
legally permissible in the near future.

Discussion

We conducted a mixed-method study to assess
the knowledge of older persons without dementia
about AD and their choices for general medical
interventions at various stages of AD and for BPSD.
We then assessed whether a 20-min education
session would change these choices. Participants
perceived AD as a severe illness and they already
had high baseline knowledge of AD. They chose
less invasive options as AD progresses. Only
about half of the participants chose pain relief
in the severe stage of AD which was a counter-
intuitive finding. A possible explanation comes
from the focus groups where people responded
that they would “just want to die” at this point
in the illness and they did not want any kind
of intervention. Not having a close friend or
relative with dementia, having below university
education, being born outside of Canada, and
not having a proxy for decision making were all
significantly associated with choosing more active
options such as CPR and hospitalization in the later
stages of AD. Becoming aggressive or psychotic
during the course of AD was worrisome for
participants and managing these symptoms with
medications was preferred to seclusion or physical
restraints, despite the potential adverse effects of
medications.

This genesis of this study came from clinical
practice. An elderly gentleman with severe de-
mentia was admitted to a geriatric psychiatry unit
because his escalating BPSD proved too difficult to
manage in a long-term care home. His attending
physician (REW) witnessed his devoted family’s
ambivalence as to whether the short-term benefits
of repeated transfer to an emergency department
for treatment of his condition made sense. Before
developing his dementia, he had commented to
family members that acute care hospitalization for
advanced disease seemed ill-advised. Yet, there was
no written or clearly expressed advance directive

that confirmed the strength and consistency of
his views vis-à-vis dementia and more specifically
about BPSD.

The hospital clinical ethicist (BJR) recommen-
ded caution, given that some studies show that
neither relatives nor physician beliefs about patient
preferences are accurate, despite their loyalty to
the patient. The person himself would be the
most appropriate evaluator of symptoms such as
psychosis and apathy. It is, however, not enough
to know which symptoms he – when capable –
would have considered tolerable versus intolerable.
Knowing why (i.e. what is at stake) is ethically
important: for instance, do the symptoms make
daily activities more exhausting, less enjoyable,
or highly distressing? Do they contradict one’s
character or identity? Or perhaps they erode
personal dignity?

This study highlighted the potential value of
discussing advance directives with patients with
respect to developing AD specifically. Educational
AD and BPSD tools need to be developed with
physicians and families in mind. Community
physicians’ recommendations to their patients and
families to use publicly available tools should be
influential. At the same time, families must be
supported to understand what lies ahead when a
loved one is first diagnosed with AD, both for their
own well-being as well as the patient’s well-being.

This study has several limitations. First, there
was no control group, therefore determining the
impact of education on treatment choices relied
on a significant change in knowledge of AD
prior to and after the education session. This
was challenging because there was a relatively low
number of participants and their experience with
AD and high knowledge at baseline may have
limited our ability to detect statistically significant
changes and predictors for these changes. Using
the complete Alzheimer’s Disease Knowledge Scale
(Carpenter et al., 2009) may help to better capture
knowledge base and changes. Second, there was
likely a sample bias given that several participants
appeared to have volunteered because they were
seeking out or confirming information about AD.
Future studies should recruit seniors who are
not as self-motivated to learn about AD and
religion’s impact on end of life decision making
should be studied to help ensure culturally sensitive
directives are developed. Finally, because seniors
with mild or newly diagnosed dementia may have
been alarmed or frightened to learn for the first
time about BPSD symptoms, we excluded this
population. Future studies should recruit these
seniors because they have the most immediate
need for advance care planning for dementia and
BPSD and are likely still capable to share their own
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priorities, values, and reasons for and against care
options.

Conclusions

The results of our study support the value of a
larger study to better understand seniors’ choices,
decisions, and reasons for preferring treatment and
care options for AD and associated BPSD. Some
studies show that video can be an effective educa-
tional tool (Volandes et al., 2007). A future study
could compare the impact and accessibility of brief
video portrayals of AD stages and BPSD symptoms
with brief verbal descriptions on participants’
attitudes and treatment preferences. Future studies
should consider conducting individual interviews
rather than using a group format.

Legislation allowing PAD for people with certain
health conditions in Belgium, the Netherlands,
and Canada, and related proposals in the United
States, are generating much professional and
organizational discussion. Relevant to this pilot
study, it is critically important to empower people
to explain to their families and clinicians what
an illness like AD signifies to them and how
medical interventions do or do not align with
preserving what is meaningful to them in terms
of personal identity, treasured relationships and
responsibilities, and quality of life in light of the
human reality of declining health and foreseeable
death. Advance directives, and the reflections
and discussions they hopefully represent, are
becoming even more important mechanisms to
support relational autonomy, interdependence, and
solidarity.

Acknowledgments

The authors are grateful to the contributions
of each study participant, Tamara Arénovich,
Dielle Miranda, and audiences of our presentations
about this study. This work was supported
by the Physicians’ Services Incorporated (PSI)
Foundation.

All authors meet the authorship criteria accord-
ing to the latest guidelines of the International
Committee of Medical Journal Editors. Drs.
Waxman, Mulsant and Russell were responsible for
the study conception and design. Mr. Iu performed
data analysis and Drs. Waxman and Russell drafted
the manuscript. All authors critically reviewed the
manuscript and accepted the final version. All
authors agree to be accountable for all aspects
of the work. This manuscript is original research,
which has not been published, nor is under
consideration for publication elsewhere.

Supplementary material

To view supplementary material for this
article, please visit https://doi.org/10.1017/
S1041610218000479

References

Aleccia, J. (2017). End-of-life Advice: More than 500,000 Chat
on Medicare’s Dime. Kaiser Health News. 14 August 2017.
Available at: https://khn.org/news/end-of-life-
advice-more-than-500000-chat-on-medicares-dime/; last
accessed 22 August 2017.

Arai, Y., Arai, A. and Zarit, S. (2008). What do we know
about dementia?: a survey on knowledge about dementia in
the general public of Japan. International Journal of Geriatric
Psychiatry, 23, 433–438.

Boustani, M. et al. (2008). Measuring primary care patients’
attitudes about dementia screening. International Journal of
Geriatric Psychiatry, 23, 812–820.

Carpenter, B. et al. (2009). The Alzheimer’s disease
knowledge scale: development and psychometric
properties. Gerontologist, 49, 236–247.

Deep, K. et al. (2010). “It helps me see with my heart”: how
video informs patients’ rationale for decisions about future
care in advanced dementia. Patient Education and
Counseling, 81, 229–234.

Fried, T. R. et al. (2011). Agreement between older persons
and their surrogate decision-makers regarding participation
in advance care planning. Journal of American Geriatrics
Society, 59, 1105–1109.

Gjerdingen, D. et al. (1999). Older persons’ opinions about
life-sustaining procedures in the face of dementia. Archives
of Family Medicine, 8, 421–425.

Hamann, J. et al. (2010). Can psychiatrists and neurologists
predict their patients’ participation preferences? Journal of
Nervous and Mental Disease, 198, 309–311.

Hersch, E. C. and Falzgraf, S. (2007). Management of the
behavioral and psychological symptoms of dementia.
Clinical Interventions in Aging, 2, 611–621.

Janz, N. K. and Becker, M. H. (1984). Health belief model:
a decade later. Health Education Quarterly, 11, 1–47.

Kim, H. M., Chiang, C. and Kales, H. C. (2011). After the
black box warning: predictors of psychotropic treatment
choices for older patients with dementia. Psychiatric
Services, 62, 1207–1214.

Kolanowski, A. et al. (2010). It’s about time: use of
nonpharmacological interventions in the nursing home.
Journal of Nursing Scholarship, 42, 214–222.

Krueger, R. A. and Casey, M. A. (2000). Focus Groups: A
Practical Guide for Applied Research. Thousand Oaks: Sage
Publications.

Leone, E. et al. (2009). Methodological issues in the
non-pharmacological treatment of BPSD in nursing
home—the TNM study. Journal of Nutrition Health and
Ageing, 13, 260–263.

Lyketsos, C. B. et al. (2002). Prevalence of neuropsychiatric
symptoms in dementia and mild cognitive impairment:
results from the cardiovascular health study. JAMA, 288,
1475–1483.



Impact of brief education on healthy seniors’ attitudes and healthcare choices 1897

Madhusoodanan, S. (2001). Introduction: antipsychotic
treatment of behavioural and psychological symptoms of
dementia in geropsychiatric patients. American Journal of
Geriatric Psychiatry, 9, 283–288.

Margallo-Lana, M. et al. (2001). Prevalence and
pharmacological management of behavioural and
psychological symptoms amongst dementia sufferers living
in care environments. International Journal of Geriatric
Psychiatry, 16, 39–44.

Morrison, R. S. and Siu, A. L. (2000). Survival in
end-stage dementia following acute illness. JAMA, 284,
47–52.

Narang, P. et al. (2010). Antipsychotic drugs: sudden cardiac
death among elderly patients. Psychiatry, 7, 25–29.

National Cancer Institute (2011). Theory at a Glance: A
Guide for Health Promotion Practice: Health Belief Model..
Available at: http://www.cancer.gov/
cancertopics/cancerlibrary/theory.pdf; last accessed
November 22, 2011.

Onwuegbuzie, A. J. et al. (2009). A qualitative framework
for collecting and analyzing data in focus group research.
International Journal of Qualitative Methods, 8,
1–21.

Rurup, M. L. et al. (2005). Physicians’ experiences with
demented patients with advance euthanasia directives in
the Netherlands. Journal of American Geriatric Society, 53,
1138–1144.

Shalowitz, D. I., Garrett-Mayer, E. and Wendler, D.
(2006). The accuracy of surrogate decision makers: a
systematic review. Archives of Internal Medicine, 166,
493–497.

Stevens, J. R. et al. (2014). Strategies for the prescription of
psychotropic drugs with black box warnings.
Psychosomatics, 55, 123–133.

Thies, W and Bleil, L. (2013). Alzheimer’s disease facts and
figures. Alzheimer’s & Dementia, 9, 208–245.

Uhlmann, R. F., Pearlman, R. A. and Cain, K. C. (1988).
Physician’ and spouses’ predictions of elderly patients’
resuscitation preferences. Journal of Gerontology, 43,
M115–121.

Volandes, A. E. et al. (2007). Using video images of dementia
in advance care planning. Archives of Internal Medicine, 167,
828–833.

Yung, V. Y. et al. (2010). Documentation of advance care
planning for community-dwelling elders. Journal of
Palliative Medicine, 13, 861–867.



 

 
 
 

Submit an Article for the IPA Bulletin! 
 
 

The IPA Bulletin is the quarterly newsletter of the International 

Psychogeriatric Association (IPA). In addition to news about IPA and 

related organizations, the IPA Bulletin contains articles on recent advances 

and initiatives in the field in of psychogeriatrics. The IPA Bulletin reaches all 

the members of IPA, including our affiliates around the world.  

 

Research and Practice. The Research and Practice section of the IPA 

Bulletin highlights recent advances in psychogeriatrics and related fields. 

Articles from all fields related to the mental health of older people are 

welcome. 

 

Around the World. The Around the World section of the IPA Bulletin 

features articles by clinicians and researchers which report on activities and 

issues within their country or region. These articles seek to educate others 

on the state of the field in other countries and provide unique perspectives 

from around the world. 

 
 

To learn more about the IPA Bulletin, 
visit our website:  

 
www.ipa-online.org 

 
 
 



International Psychogeriatrics (2018), 30:12, 1899–1900 © International Psychogeriatric Association 2018

L E T T E R TO TH E ED I TOR

doi:10.1017/S1041610218000248

Introducing a family intervention to elderly with
first episode psychosis

Schizophrenia guidelines list family interventions
as an efficient means in reducing relapses.
Interventions aim to help families cope with
their relative’s problems more effectively, provide
support and education, and reduce levels of
distress and improve the family communication
(see deHaan et al., 2002).

There are only a few studies available on
three-generation mental health, mostly affective
disorders, and hardly any including four genera-
tions. Including the worries of underage children
in the interventions is an important aspect of
family psychoeducation and a preventive measure
in mental health (Solantaus et al., 2010).

Our study is a sub-study of the Helsinki Old-
Age Psychosis Study (HOPS) (Louhija et al.,
2017). We aimed at inventorying the needs of
families of hospitalized first episode psychosis
(FEP) persons over 60 years of age. If the close
family included underage children, the patient
and the family were offered a brief modeled
psychoeducational intervention named “Let’s talk
about grandchildren” (Solantaus et al., 2010). Out
of the five sessions, one was held separately for
the patient, two for the family members, and
two for the patient and the family together. The
families were encouraged to talk about grandparent
illness, current problems, and answer children’s
questions. Psychiatric nurses trained for psy-
choeducation were responsible for the intervention.
The patient’s nursing care managers participated in
sessions.

A revised version of the Care Burden Scale for
relatives (Bergmark and Wistedt, 1989) was ap-
plied. The participants evaluated the intervention
by a 15-item visual analogue scale.

In total, 17 out the first 50 HOPS-participants
met the inclusion criteria. Eight families agreed to
participate and four completed the program. Two
patients withdraw for medical reasons and two for
other reasons. All four patients were females. The
family members were one spouse, two daughters,
and two sons.

The families had experienced a change in life
routines and distress caused by the unpredictability
of the patient’s behavior. Psychotic behavior caused
challenges especially when the patient had no
insight about her condition. Risk of inheritance

was brought up. No children attended but
grandmother’s behavior was discussed at home.

The family members felt that the intervention
gave them “more words” to discuss the illness.
Information concerning patient’s mental condition
and psychiatric treatment was valued. All families
had a positive attitude to medication. The
evaluations given by the patients were rather
neutral: “it is useful to meet with the experts.”

The reluctance of the elderly to reveal about
“personal” matters may partly explain the low
recruiting level. Family psychoeducation may be
most suitable when the need for information is
greatest. If introduced too early, the patient may not
be able to discuss any family issues; if introduced
close to discharge, the patient may not be motivated
to any new interventions.

Individual customization and sessions tailored
according to one’s needs are necessary. The
intervention should be integrated to the patient’s
psychiatric treatment. Intervention approaches
suiting the needs of families not used to
psychosocial ways of thinking are needed (Leavey
et al., 2004) as well as studies looking at the
effectiveness of the psychoeducation with FEP
patients.
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