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Adaptation and aging (2)
Abstract
Maintenance of functional independence, or the ability to perform daily tasks independently, is a
hallmark of successful aging. Healthy older adults are considered functionally independent if
they pass a short survey consisting of relatively simple daily activities, including grocery
shopping and managing finances. We argue that aging research often has overlooked an
important factor for long-term functional independence in a dynamic environment: adaptation for
growth via learning new skills. Previous research has focused primarily on compensation and
mitigating decline rather than growth. Given that adaptation for growth is at the core of
intelligence, resilience, and neuroplasticity, we suggest that functional independence research
with older adults could integrate adaptation for growth into the construct, following research on
adolescent autonomy and emerging adulthood. After briefly reviewing research on functional
independence and compensation in older adulthood, we offer suggestions to push forward
gerontological research linking adaptation for growth and functional independence.
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Brief overview of functional independence in older adulthood
Long-term functional independence, an individual’s ability to successfully perform daily
tasks with little to no assistance, is a core feature of successful aging (Rowe & Kahn, 1997).
Older adults who maintain their independence are able to control when, where, and how they
perform daily activities. However, many older adults experience declines in functional
independence and cognitive abilities underlying daily activities (e.g., Dodge et al., 2006; Han et
al., 2016; Park & Reuter-Lorenz, 2009). As the ability to prolong life increases due to medical
advances, so does the susceptibility to functional decline, leading to an increased need for
assisted living in later years.
Functional independence in healthy older adults is often measured by the Activities of
Daily Living (ADL) and Instrumental Activities of Daily Living (IADL) questionnaires (Lawton
& Brody, 1970). The ADL questionnaire consists of six abilities for basic physical selfmaintenance: Toileting, feeding, dressing, grooming, walking/sitting, and bathing. The IADL
questionnaire consists of items regarding more complex, but still relatively simple, abilities in
eight areas: use of the phone, shopping, cooking, housekeeping, laundry, use of transportation,
use of medication, and financial management. The tasks are scored in a binary fashion: an
individual is given a score of 0 or 1 in each ability depending on whether he/she can perform the
task and how much assistance is needed. Being able to perform all of the tasks listed in the
questionnaire signifies that the older adult is functionally independent. These criteria for
functional independence in older adults were inspired by research on functional independence in
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individuals with disabilities or cognitive impairment (Hamilton, Laughlin, Fiedler & Granger,
1994; Heinemann et al., 1993; Lawton & Brody, 1970). ADL and IADL questionnaires have
been extremely useful measures to gauge basic levels of functioning and decline in older adults.
Recent work has investigated ways of improving accuracy of these measures to accommodate
individual circumstances and the preclinical range (e.g., Fieo et al., 2011; Gill, 2010, 2017).
There are at least three issues with the functional independence construct in older
adulthood and corresponding measures. First, there is an emphasis on monitoring changes within
the older adult, perhaps due to an assumption that the environment is relatively static, rather than
dynamic. However, older adults can transition into and out of states of functional dependence
due to environmental changes, in addition to individual differences in circumstances that lead to
difficulty and dependence (Gill, 2010, 2017). For example, if a grandmother moves to a new
country to live with her adult children and she cannot speak the language or navigate streets or
buses in a new country, she can transition suddenly from being functionally independent to
dependent in terms of IADLs. This grandmother may experience temporary dependence, but then
transition to less dependence or even independence as she learns new skills and adapts to her
new surroundings. Fluidity and mechanisms of fluidity from independence to dependence (and
perhaps back to independence), especially due to environmental changes, are not as well
characterized by ADL and IADL questionnaires.
Second, research on maintaining functional independence generally focuses on
compensation rather than growth. Therefore, very little is known about how to maintain
functional independence in a dynamic environment in currently independent older adults. One of
the earlier efforts informing the development of the IADL questionnaire with older adults
discusses the importance of adaptation, in terms of returning to a previous baseline by coping
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with issues using limited and/or declining resources (Phillips, 1968). Mirroring these efforts is
prior research and aging theories focusing on how older adults can adapt to compensate for
losses (e.g., Baltes, 1997, such as choosing not to complete certain activities that they believe
will not be successful) and how the environment can be adapted to fit the needs of older adults to
support their functional independence (e.g., installing grab bars to facilitate showering; Golant,
2003; Miskelly, 2001; Mynatt, Essa, & Rogers, 2000). However, both of these approaches would
lead the grandmother in the above example to settle into a new baseline where she is dependent
on compensatory elements. Moreover, these approaches do not inform the prevention of decline
in functional independence.
Third, to determine decline or growth, baseline levels are typically characterized by an
earlier and static time point, such as in the behavioral intervention literature (e.g., standard
ABAB designs). However, characterizing baseline levels with a dynamic, developmental model
including co-occurring and evolving behaviors is more ecologically valid (see Kellam et al.,
1991), and may encourage more research on growth rather than compensation. Given that
cognitive decline is more apparent in novel versus familiar environments, the ability to increase
from a current baseline (rather than return to a previous baseline via compensation) could be an
important indicator of future functional independence. Indeed, the ability to adapt in terms of
increasing from a current baseline is at the core of intelligence (Sternberg, 1997) and resilience
(Masten, 1994), as well as neuroplasticity (e.g., Lövdén et al., 2010).

The importance of adaptation for growth on functional independence
Research on adaptation for growth can address these three issues related to maintaining
functional independence in a dynamic environment. Compared to the amount of research on
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compensation, less research has focused on how older adults can increase from their current
baseline to thrive in a new environment. In the example with the grandmother, she could learn a
few words in a new language, learn to use ride sharing apps, and attend local events at
community centers to make local friends. Adaptation for growth, involving engagement in new
activities as the environment changes, is distinct from the popular notion of "staying active,"
which implies maintaining activities in a static environment. Moreover, learning in the latter
approach is a casual activity to "stay sharp," whereas learning in the former approach is for
independent survival.
The ability to perform daily tasks for functional independence depends on previously
learned information and cognitive abilities, such as working memory (remembering and using
information for a short duration) and cognitive control (switching between tasks; Marsiske &
Willis, 1995; Thornton & Dumke, 2005). In addition, older adults have to adapt to many changes
within themselves (e.g., biological, social, or cognitive changes) and in the environment (e.g.,
technological advances; Charness & Boot, 2009; Golant, 2003). In particular, adapting to
changes within the environment, especially related to technological advances, has become more
of a necessity as the changes become more prevalent, compared to just a few decades ago
(Charness & Boot, 2009). Older adults also are now in the workforce longer, and are more
frequently seeking "encore" careers after retirement (Quinn, 2010). Many of these changes can
be disruptive, especially sudden environmental changes, such as relocating and the exposure to
advanced technological devices with little previous experience. When prior knowledge is
irrelevant or obsolete, the learner has to acquire new information to be able to continue
functioning independently, such as learning a new language and cultural customs in the example
with the grandmother. Therefore, maintenance of functional independence may be an outcome of
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learning for adaptation. If the learner does not adapt to these changes, especially over several
years or even decades, then functional and cognitive decline become increasingly apparent.
Knowing how to learn and adapt to a variety of tasks in diverse situations allows learners to be
more prepared at handling any changes that may emerge over time.
To be clear, the type of adaptation that we are focusing on in this paper refers to healthy
strategies leading to growth, rather than maladaptive coping, such as avoiding new learning
situations (e.g., new community center classes), to avoid uncertainty and making mistakes. Such
maladaptive strategies may be useful in lowering stress levels, but would not be adaptive for
long-term functional independence in a dynamic environment. We recognize that there is an
important tradeoff between adaptation and preservation. For example, to avoid getting into a car
accident, an older adult may avoid driving, and therefore end up staying at home alone more
often. To avoid falling, an older adult may choose not to walk around as much, which may lead
to decreased muscle tone. Naturally, there are cases when complete adaptation is harmful or not
possible. However, sometimes maladaptive strategies emerge due to older subjective age (feeling
older than one’s actual age), low self-efficacy (perceived ability), low motivation, and a fixed
mindset (belief that an ability cannot be developed) (e.g., Dweck, 2006; Kotter-Grühn et al.,
2016), rather than actual physical or cognitive deficits, although these factors can be correlated
(e.g., Stephan et al., 2018), and some, such as subjective age, can even predict future cognitive
deficits (see Kotter-Grühn et al., 2016 for a review).
The idea that adaptation for growth is a requirement of functional independence is
prevalent in research with younger age groups, particularly with adolescents and younger adults.
The criteria used to evaluate functional independence in younger populations is quite different
from those used for older adults. For instance, the "coming of age" and "emerging adulthood"
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literature highlights that the standard for functional independence ("functional autonomy") for
these age groups relates to career readiness and career adaptability (e.g., Arnett, 2007), generally
having the ability to develop strategies to achieve goals (e.g., Noom et al., 2001). In terms of
career readiness, there is an emphasis on skill-building, which requires setting and achieving
learning goals (Darling-Hammond et al., 2014). This literature suggests that younger adults are
functionally independent when they are able to hold a steady job and adapt as needed to maintain
a job. Many adolescents would pass the IADL, but their parents typically would not label their
children as "functionally independent" perhaps until later in younger adulthood. Indeed, parental
support seems to be necessary for emerging adults to be functionally independent (e.g., Inguglia
et al., 2014).
Why are the standards for functional independence so different between younger adults
and older adults? Perhaps functional independence is an age-sensitive construct: the criteria for
someone to be functionally independent changes with age, corresponding to age-dependent tasks.
For example, younger adults have to have a job to survive, whereas retired older adults with a
pension or savings may not have this need. In addition, some have suggested that the purpose of
younger and older adulthood is different. Prominent lifespan theories propose that older
adulthood is largely a period of mitigating losses and prioritizing socio-emotional goals over
cognitive/learning goals (Baltes, 1997; Baltes et al., 2006; Carstensen, 1992; Carstensen &
DeLiema, 2018; Labouvie-Vief, 1980; Schaie & Willis, 2000). By contrast, adolescents and
younger adults are trained to go beyond just being able to perform basic daily tasks to advance
their life to become a productive adult, via, for example, finding fulfilling careers, being
responsible caregivers, and becoming financially savvy (Hooley, Marriott & Sampson 2011;
Schwartz, Cote & Arnett, 2005). Having a high bar for functional independence (e.g., career
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readiness) means that younger adults are likely to adapt to personal and environmental changes
over the long-term – essentially, achieving long-term functional independence.
Overall, the standard of functional independence in adolescence and younger adulthood
(the ability to adapt by learning, especially in terms of developing skills for a career) is a much
higher bar compared to functional independence in older adulthood (the ability to perform basic
daily tasks). Given the emphasis on adaptation via learning in younger adulthood and the
maintenance of functional independence from younger to older adulthood, perhaps integrating
adaptation via learning into the functional independence construct would be useful for older
adults. To be clear, we are not advocating that all older adults should be subjected to career
development training, but rather that the type of adaptation for growth embedded in such training
may engender long-term functional independence in healthy older adults.

Extending theories on compensation and coping in aging
Conceptualizing functional independence as an outcome of learning for adaptation
dovetails with and extends theories on compensation, which typically relate to mitigating losses
to return to a previous baseline (e.g., Selection, Optimization, and Compensation Theory; Baltes,
1997; see also Brandtstädter & Greve, 1994; Heckhausen & Schulz, 1995). An influential model
(Scaffolding Theory of Aging and Cognition; Park & Reuter-Lorenz, 2009; Reuter-Lorenz &
Park, 2014) explains that learning in older adults leads to maintenance and compensation,
whereas the ideas in the present manuscript focus on how learning may lead to growth. Although
mitigating losses is an important focus, we argue that it is equally important to investigate how
older adults can increase from their current baseline, especially among those who do not
currently experience cognitive or functional deficits.
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Returning to a previous baseline (compensation) and increasing from a current baseline
(growth) may involve overlapping, yet different processes and strategies, although further
research is needed to investigate this possibility. For example, theories focusing on compensation
in older adults (e.g., Baltes, 1997; Brandtstädter & Greve, 1994; Heckhausen & Schulz, 1995)
suggest that one way of coping with loss is by selecting to perform only some activities to avoid
failure and disappointment. For example, in the dual-process model of assimilative and
accommodative coping (e.g., Brandtstädter & Greve, 1994, see also Schulz & Heckhausen,
1996), the assimilative process includes changing the environment or situation to fit one's goals
(e.g., using compensatory devices), whereas the accommodative process includes changing one's
goals and beliefs (e.g., devaluing or avoiding previously attainable goals) to fit a situation.
In models related to growth (see Wu et al., 2017), making mistakes is a natural outcome
of learning that should be embraced. Therefore, in contrast to the compensatory models of
coping, approaches related to growth promote the maintenance of positive beliefs and goals
despite current challenges (e.g., the notion of "not yet" from research on growth mindset, Dweck,
2006). Moreover, in approaches related to growth, experts (e.g., caregivers, instructors) who
temporarily scaffold learning for a particular skill would provide "training wheels" with the
intention of removing them when the learner reaches independence on that skill. By contrast, the
goal of compensatory approaches is not to remove the training wheels, but rather to have the
older adult seem capable due to the training wheels.
Whereas the older adult literature on coping highlights downgrading goals and situations,
the infant to young adult literature emphasizes the importance of maintaining or upgrading goals
despite setbacks. Although there are instances when goals and situations have to be downgraded
in older adulthood, premature disengagement from activities due to surmountable setbacks or
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negative age stereotypes may be avoided, especially in relation to novel skill learning.
Addressing these differences across literatures in future research would provide a deeper
understanding of the possibility and underlying mechanism of growth in older adulthood.

Specific implications from reconceptualizing functional independence
There are at least three implications from reconceptualizing functional independence to
include adaptation for growth. These implications simultaneously address three problems with
current characterizations of functional independence in the gerontological literature. First, the
current conception of what it takes to be a functionally independent older adult underestimates
healthy older adults' capabilities and potential. What we are proposing would increase the upper
bound to align with experiences of, for example, younger adults seeking their first careers and
older adults seeking encore careers. Second, when there is functional decline, the downward
trajectory is relatively rapid, lasting only from a few months to a few years (e.g., Dodge et al.,
2006), compared to other types of decline, such as cognitive decline lasting over decades (e.g.,
Park & Reuter-Lorenz, 2009). Including more than basic or simple functions in the criteria for
functional independence may better inform the trajectory of functional decline prior to total
dependence to allow for earlier interventions to delay or even prevent the need for assisted
living.
Third, interventions aiming to promote functional independence have a very low target,
leading to potential ceiling effects and misinformation about the mechanisms of maintaining
functional independence (see also Fieo et al., 2011). With the exception of cognitive
interventions, research on maximizing functional independence in older adulthood typically
includes studies on how the environment can be constructed to allow older adults to "age in
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place" or compensate for cognitive and functional decline (e.g., Cutchin, 2003; Tang &
Venables, 2000). If the gaps in our knowledge of functional independence are addressed, the
application of and underlying research on functional independence would benefit.

Suggestions for future research
Based on these three implications, there are at least three avenues that future research on
adaptation and functional independence in older adulthood can pursue. First, future research
could expand the levels of functional independence to include adaptation for growth. The
measurement and characterization of a "thriving" older adult (continued growth) could represent
the highest level of functional independence, whereas the lowest level of functional
independence could include maintenance of ADLs, which would be one step below maintenance
of IADLs. One way of approaching this avenue of research is by developing a new questionnaire
that includes these ideas to supplement the IADL and ADL questionnaires. This questionnaire
would encompass willingness to learn new real-world skills for adaptation and growth. In terms
of what constitutes a new real-world skill, we propose that learners naïve to any particular
activity may consider that activity a new skill. However, we propose that future research could
focus on skills that take years to master (e.g., acting, Noice & Noice, 2013; language learning,
Bak et al., 2016) to avoid rapid ceiling effects in learning progress and low frequency of
significant learning challenges. This construct likely would be related to self-efficacy (Bandura,
1977; Schunk, 1991), motivation (Wlodkowski & Ginsberg, 2017), and a sense of purpose and
confidence in older adults (Carlson, Seeman, & Fried, 2000; Seeman et al., 2009). This construct
also may be related to the more general openness personality trait (McCrae & Costa, 1997) and
need for cognition (i.e., enjoyment in activities that require effortful cognition, Cacioppo &
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Petty, 1982), which could encourage new learning, while avoiding entrenchment in routines
(Zisberg et al., 2009). Although we have developed a questionnaire that could potentially be used
for such purposes (Leanos et al., 2018; Broad Learning Adult Questionnaire [BLAQ]), the new
measure still requires rigorous psychometric testing and reliability assessments. One important
aspect of this questionnaire is that it includes potential barriers for growth, including personality,
motivation, and societal/environmental issues (e.g., friends who perpetuate negative age
stereotypes). The measure by Leanos et al. (2018) could be expanded to include other barriers for
learning, such as financial resources. This measure on willingness and ability to learn builds on
prior retirement readiness research focusing mostly on financial readiness (e.g., Lusardi &
Mitchell, 2010; van Rooij et al. 2011).
Second, research on successful aging would be able to develop a more nuanced approach
to different levels of "success," while raising the bar to the highest possible level of success. The
majority of successful aging research has focused on maintenance and compensation (e.g., Depp
& Jeste, 2006; Rowe & Kahn, 1997). Popular conceptualizations of successful aging also include
learning new things (e.g., Phelan et al., 2004), which aligns with some prior research (e.g., Baltes
et al, 1990). However, it is unclear in the literature whether the purpose of learning new things
goes beyond maintenance and compensation to align with growth. Research on superagers, a
subset of "successful agers," includes older adults who have cognitive abilities (especially
memory), similar to those of younger adults (e.g., Harrison et al., 2012). However, very little of
that research has focused on learning for adaptation. Thus far, most studies on superagers have
focused on neural mechanisms for cognitive reserve (Rogalski et al., 2013; Wang et al., 2017,
although see Cook Maher et al., 2017). Perhaps even the definition of a superager could be
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expanded to include older adults with superior learning abilities, which overlaps with, but is
distinct from, memory abilities.
Third, in terms of intervention research to maintain or even increase functional
independence in older adults, we suggest that future research could design an intervention that
promotes older adults’ ability to learn what to learn and how to learn. Unlike rehabilitation
interventions (e.g., for stroke patients) that specifically seek to attain functional independence,
most cognitive interventions with healthy adults have aimed to maintain or increase cognitive
abilities (e.g., Hertzog et al., 2009; Simons et al., 2016). The traditional cognitive training
approach hypothesizes that improving cognitive abilities translates directly to functional
independence. However, translating improved cognitive abilities to functional independence is
still poorly understood. Many cognitive interventions either found no effect on IADLs or did not
include a functional independence measure (see Simons et al., 2016; although see Rebok et al.,
2014 and Willis et al., 2006 as notable exceptions). Rebok et al. (2014) found effects with selfreported IADLs 10 years after a 6-week cognitive training procedure, but it is not clear why the
training had such long-term effects.
Instead of a direct link between improving cognitive abilities and functional
independence, an alternative hypothesis is that functional independence in a dynamic
environment develops from frequently learning a variety of real-world skills over the long-term,
and cognitive abilities and motivation for learning are both outcomes and drivers of skill
learning. This alternative hypothesis is more aligned with experiences typical of the first two
decades in the lifespan (see Wu et al., 2017). Results from cognitive interventions thus far
typically reveal that training outcomes align with the trained ability – in other words, what is
trained is what is improved (e.g., Shipstead et al., 2012; Simons et al., 2016; Stine-Morrow et al.,
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2014). Therefore, if a key intervention outcome is long-term, real-world skill learning for
functional independence, one could hypothesize that interventions training real-world skills,
rather than lab-based tasks, would be more successful at increasing functional independence over
the long-term.
Training on how and what to learn could provide older adults not only with the trained
skill, but also with the ability to learn how to learn. Once older adults face and overcome
learning obstacles, such as knowing how to find an expert to explain difficult learning content,
older adults can apply this approach to future learning challenges. Being shown that one can
learn a difficult skill (i.e., mastery) could lead to increases in learning self-efficacy, which might
encourage an older adult to continue learning new skills, exercising cognitive abilities relevant to
the skills, and increasing social network quality and size, such as with new classmates (e.g.,
Chan et al. 2016; Park et al., 2014; Stine-Morrow et al., 2008; 2014). For instance, learning how
to use technology may boost general self-efficacy with tech devices in older adults and create
closer ties to their family and the community (e.g., Delello & McWhorter, 2015; Neves et al.,
2017). Given that technological advances are becoming more frequent (Charness & Boot, 2009),
learners who do not keep up with the changes may become dependent on others, such as when
dealing with companies who only engage in online banking. Because prior skill learning
interventions typically do not measure continued learning after the study or functional
independence, the role of continued learning on maintaining or increasing functional
independence is unclear and mostly speculative at this point.
In addition, given that many healthy older adults do experience cognitive decline, more
research is needed to investigate the interactions of compensatory and growth approaches. For
example, tailoring learning environments to older adults, such as prioritizing easier, purposeful
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activities at first may allow for a "foot-in-the-door" approach, whereby a smaller activity
precedes a larger one. In general, some aspects of fitting the environment to the learners' needs
(Golant, 2003), such as having easily accessible classes and having ergonomic desks and chairs,
would free older adults' cognitive, emotional, and physical resources for learning. Once older
adults adjust to these new levels of learning, these facilitators could be removed, and the learning
content could become more demanding.

Conclusions
Although younger and older adults share the similar goal of maintaining functional
independence for as long as possible, these two age groups differ in their approaches. Older
adults focus more on sustaining the ability to complete basic daily tasks, whereas younger adults
focus more on adaptation for growth in a constantly changing environment. We have argued that
both the research and measurements (e.g., IADL questionnaire) of functional independence in
older adulthood may be insufficient in pushing forward research investigating ways of
maintaining or increasing functional independence over the long term in healthy, non-demented
older adults. Given that adaptation for growth is at the core of intelligence, resilience, and
neuroplasticity, we suggest that functional independence research with older adults could
integrate adaptation for growth into the construct. By doing so, we would develop a better
understanding of the role of learning in successful aging, aligning this area of research with
studies including younger populations. Younger adults and older adults both encounter periods
of "rolelessness" during transitions from formal education to starting a career in younger
adulthood, and from finishing a career to retirement in older adulthood (Antonucci et al., 2016).
Therefore, bridging the adolescent autonomy literature with studies on functional independence

Adaptation and aging (17)
in older adults would likely be mutually beneficial. Research on functional independence in older
adults that integrates a life-course perspective, particularly in relation to adaptation for growth,
has the potential to have a high impact on older adults' quality of life and well-being (Ryff,
1989).
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