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World Health Organization -WHO

defines Healthy Aging “as the process of developing and 
maintaining the functional ability that enables wellbeing in older 
age”.
Functional ability is about having the capabilities that enable all 
people to be and do what they have reason to value. This includes 
a person’s ability to:

•meet their basic needs;
•to learn, grow and make decisions;
•to be mobile;
•to build and maintain relationships; 
•to contribute to society.

Functional ability is made up of the intrinsic capacity of the 
individual, relevant environmental characteristics and the 
interaction between them.
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Age-friendly environments

Health and well-being are determined not only by our genes and personal 
characteristics but also by the physical and social environments in which we live 
our lives.

Environments play an important role in determining:
• our physical and mental capacity across a person’s life course and into older age
• how well we adjust to loss of function and other forms of adversity that we may 

experience at different stages of life, and in particular in later years. 

Society

Person

World Health Organization
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Healthy Aging

is about creating the environments and opportunities that 
enable people to be and do what they value throughout their 
lives. 

• Everybody can experience Healthy Ageing. 
• Being free of disease or infirmity is not a requirement for Healthy Ageing as many 

older adults have one or more health conditions that, when well controlled, have 
little influence on their wellbeing.

World Health Organization
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Active Aging

The process of optimizing opportunities for health, participation and security in 
order to enhance quality of life as people age.

“Health” refers to physical, mental and social well being. 

in an active ageing framework, policies and programmes that promote mental
health and social connections are as important as those that improve physical health 
status.

World Health Organization
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Cognitive functioning

Yam, Gross, Prindle, & Marsiske, 2014
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Fluid and crystallizzed intelligences
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(Park & Bischof, 2013)

occurred across multiple cognitive tasks was interpreted
to indicate that the enhanced neural activity of old
adults operated to maintain cognitive function. 
The scaffolding theory of aging and cognition (STAC)14

provides a theoretical model for the causes and conse-
quences of age-related compensatory neural activity.
STAC posits that cognitive function in older adults can
be understood in terms of the magnitude of neural
insults that the brain has sustained (both structural and
functional) as well as the compensatory neural activities
(“scaffolding”) that operate to maintain cognitive
behavior. According to this model, scaffolding is con-
ceptualized as the recruitment of additional circuitry
that shores up declining brain function that has become
noisy, inefficient, or both. The pervasive finding of
increased prefrontal activation in older adults across
many different cognitive tasks reflects the engagement
of compensatory scaffolding. The scaffolding is a direct
response to the neural insults of aging which include vol-

umetric shrinkage of brain structures,15 white matter
degradation,16 and amyloid deposition,17 as well as func-
tional decline in neural activities associated with dedif-
ferentiation of ventral visual cortex,18,19 poor modulation
of default network activity,20 and declining activity in the
hippocampus.21,22 Effective compensatory activation in
response to this degradation mitigates age-related
decline in cognition. Importantly, STAC also provides for
the possibility that cognitive training or sustained
engagement in a novel task or environment, as well as
exercise, can enhance the development of compensatory
scaffolding, so that the ability to increase scaffolding as
a result of cognitive training confers protection on cog-
nitive function. 
A related view that has emerged from the imaging liter-
ature is that of cognitive reserve.23 The cognitive reserve
model suggests that there are specific experiences and
behaviors that confer protection from age-related
decline. Examples of behaviors that may create reserve

111

Cognitive training and neuroplasticity - Park and Bischof Dialogues in Clinical Neuroscience - Vol 15 . No. 1 . 2013

Figure 1. Cross-sectional aging data adapted from ref 9 showing behavioral performance on measures of speed of processing (ie, Digit Symbol,
Letter Comparison, Pattern Comparison), working memory (ie, Letter rotation, Line span, Computation Span, Reading Span), Long-Term
Memory (ie, Benton, Rey, Cued Recall, Free Recall), and world knowledge (ie, Shipley Vocabulary, Antonym Vocabulary, Synonym
Vocabulary). Almost all measures of cognitive function (fluid intelligence) show decline with age, except world knowledge (crystallized
intelligence), which may even show some improvement. 
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can be thought of as possible pathways through life over time,

the cumulative effect of roads taken and not taken (Frost, 1920;
cf. Tetens, 1777). Figure 2 illustrates this concept by charting

possible developmental paths for a hypothetical individual
during adulthood and aging (see also Denney, 1984). These

possible cognitive curves are constrained by the ranges of pos-
sible development illustrated in Figure 1, which is the back-
ground in which these possible life trajectories emerge. At the

left-hand side of Figure 2 (age 20), the individual operates at a
particular point in a range of possible development governed by

influences that act prior to early adulthood. At later ages, the level
of cognitive function is influenced by the prior level of function

(given the accumulated cognitive history) and the variables that
operate to determine cognition in the intervening time period.

In the case of Curve A, optimization of function causes the

individual to approach maximum levels of cognitive perfor-
mance. To use an analogy from sports, this could be the path of

an Olympic champion in a specific type of cognition, where an
optimal behavioral regimen leads to performance that is es-
sentially at its peak. In the worst case, Curve D, maladaptive

behaviors lead to atrophy of cognition and a rather quick and
precipitous decline in cognition over the adult life course.

The middle two curves illustrate a couple of concepts that are
crucial to our discussion. Curve B represents relatively gradual

and benign decline in cognitive functioning. Perhaps the indi-
vidual in question has moderately good lifestyle practices and a
typical degree of cognitive engagement in work and leisure

activities in young adulthood and middle age. Nevertheless,
how would one interpret the rate of decline after age 50? Al-

though this might be seen as a normative curve, given that it
parallels more or less the biological aging curve that constrains
maximum possible performance, our view is that it is not nec-

essarily a reflection of biological aging per se. Instead, it may

also reflect inertial tendencies of the individual not to adapt to or
compensate for a changing mechanistic basis for cognition. Or it

could be influenced by the cumulative effects of limited and
ineffective attempts to exercise the body and the mind over the

adult life span. In short, what appears to be a normative, bio-
logically graded decline may reflect, to a major degree, inertial
resistance to behaviors that could optimize development and set

one on a different developmental trajectory. Stability, in the
sense of unchanging behavior, does not imply immutability

(Caspi, Roberts, & Shiner, 2005; Kagan, 1999).
Curve C suggests that late-life improvement in cognitive

functioning is possible if an individual engages in enrichment
behaviors in midlife that are of a quality and degree not previ-
ously manifested at earlier ages, with those behaviors pushing

the individual toward optimality. We have drawn the curve to
suggest that the potential degree of enrichment may be con-

strained to lie below that of a person who has engaged in lifelong
optimal enrichment behaviors (Curve A), and to reflect a con-
jecture that such enrichment behaviors will have diminishing

returns in old age as a function of the increasing cascade of loss
described by Baltes (1997). The possibility that Curve C could

cross Curve B, even in old age, suggests that efforts to enrich
cognition could have substantial impact, even in midlife. In

general, an individual’s realized developmental pathway is cu-
mulative, inevitably building on what has happened before, but
it also contains the potential for discontinuity in the positive

direction (as in Curve C) given a discontinuous increase in
cognition-enriching behaviors or environmental influences.

Though past life histories certainly condition the range of aging
outcomes to a more or less substantial degree, the present
framework posits that any given age period offers a range of more

or less desirable continuations of given developmental paths,
depending on what happens in the age periods thereafter.

Of course the curves we show in Figure 2 are simplifications
and mere illustrations of our conceptual framework. They are not

necessarily the most probable or normative curves one might
generate for an actual person, but merely depict possible worlds
(Bruner, 1986) for the individual. They also do not capture a

number of phenomena that would emerge if an individual’s
cognition were empirically tracked over long periods of time. For

example, they are smoothed long-term intraindividual-change
functions that ignore the likelihood of short-term intraindividual

variability in cognition over time (e.g., Hertzog, Dixon, &
Hultsch, 1992; Nesselroade, 1991; Ram, Rabbitt, Stollery, &
Nesselroade, 2005). They also ignore the likelihood that

different aspects of cognition might show very different path-
ways within a single individual, given the fact that different

cognitive abilities appear to change at different rates, and given
the types of self-selection mechanisms discussed earlier. Nev-
ertheless, they convey the idea that the developmental trajectory

of cognition in adulthood is not necessarily fixed but can, in
principle, be influenced and shaped by events and behaviors.
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Fig. 2. Depiction of the zone of possible cognitive development for a given
individual, along with four developmental curves (A, B, C, & D) indicating
specific possible outcomes. Each possible curve starts from the same
functional level at age 20, with different trajectories resulting as a function
of interactions among behavioral, environmental, and genetic factors that
permit vertical movement within the zone at different points in the life
span.
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Individual differences?
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Socio-emotional selectivity theory
Carstensen et al., 1999
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Socio-emotional selectivity theory

1. Socio-emotional selectivity theory
§ Research by Carstensen et al. (1999) indicated proportion of emotional material

recalled increased with the age group, showing greater emotional response of older
subjects.

§ Looks at older adults’ social networks 
§ Theory of motivation hypothesizes increasing emphasis is placed on emotional

experience as we age

2. Social contacts limited to a few individuals who are of major importance to us as we
grow older

3. Does not mean older adults are antisocial
§ See themselves as having less time to waste and they are more risk-averse
§ They do not want to involve themselves in painful social interactions



EC2U Summer school 2022 13



EC2U Summer school 2022 14

Normal aging VS. pathological aging



Ageist attitudes from others and  
negative attitudes about their own aging
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Ageism = the 
stereotyping of and 

discrimination 
against individuals or 
a group of individuals 
because of their age 

(Abrams, 2010)

Negative personal 
beliefs

Increase of sedentary 
and less cognitively 
engaging lifestyle

Increase of chronical respiratory 
diseases, diabetes and an increase of 
money spent for health (Levy et al., 
2018)

https://spssi.onlinelibrary.wiley.com/doi/full/10.1111/sipr.12031
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The Risks of Ageism Model



Global Memory Ability
We would like to know how good you think the memory is.  This question is asking about 

the ability to remember in general.  Please read the item carefully and mark your answer on a 
range from "Very Poor" to "Very Good."

1. Ability to remember in general is:
Very Good

Very poor
20    30    40    50    60    70    80    90 
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Sample of General Beliefs Memory Instrument



EC2U Summer school 2022 18



EC2U Summer school 2022

Personal Memory Beliefs

• Two important beliefs about one’s own memory:
• Memory self-efficacy (can I remember something?)
• Memory control (are there things I can do to help me remember?)

• People with high memory self-efficacy and high perceived control 
over memory tend to perform better on memory tests

• Older people tend to have a low perception of their memory 

19
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Sample of Personal Beliefs Memory Instrument

Global Memory Ability

We would like to know how good you think your memory is.  This question is 
asking about your ability to remember in general.  Please read the item carefully 
and mark your answer on a range from "Very Poor" to "Very Good."

1. My ability to remember in general is:

Very Poor Very Good

20
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• Our lifespan is defined by our different social 
experiences: making friends; social interactions 
with peers, family, friends; having social 
activities (e.g. group sports, going out, being 
part of a theatre company)
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“Social functioning is the ability to 
pursue, coordinate, and maintain mutual 
activities and reciprocal relationships with 
others ” (Bottema-Beutel et al., 2019)

Social engagement



Importance in aging

• Social functioning is an important component 
of successful aging and quality of life.
• Rowe and Kahn (1997) defined successful aging 

as an unimpaired older adult with great 
physical, psychological and social functioning.
• Quality of social interactions has an influence 

on maintaining quality of life. (cfr TED talk)
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IMPORTANCE IN AGING

• TED talk Robert Waldinger: What makes a good life? 
Lessons from the longest study on happiness

https://www.ted.com/talks/robert_waldinger_what_makes_a_good_life_less
ons_from_the_longest_study_on_happiness?referrer=playlist-
the_most_transformative_ted_talks#t-357741
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https://www.ted.com/talks/robert_waldinger_what_makes_a_good_life_lessons_from_the_longest_study_on_happiness?referrer=playlist-the_most_transformative_ted_talks


LINK WITH WELL-BEING IN AGING

EC2U Summer school 2022 25



LINK BETWEEN SOCIAL FUNCTIONING AND SOCIAL
COGNITION IN AGING

To preserve social functioning, it is crucial to understand and predict other 
individuals’ social behavior.

Social interactions rely on social cognitive capacities such as emotion 
recognition, empathy, emotion and mental states understanding.

Social cognition can decline with age which can create a decline in social 
functioning. Reduced social functioning can contribute to a decline in social 
cognition.   Bidirectional relationship
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LINK WITH SOCIAL COGNITION IN AGING: 
THEORY OF MIND (TOM)

• ToM refers to the ability to understand that 
mental states are a subjective representation of 
reality; it allows people to attribute mental states, 
such as beliefs, emotions, and desires to others, 
to understand them and distinguish them from 
our own.

• Several studies demonstrated an age-related 
decline in ToM abilities (Henry et al., 2013) 
especially in cognitive ToM abilities (Wang & Su, 
2013)

• Reiter and colleagues (2017) demonstrated an 
advantage of socio-affective over socio-cognitive 
functioning.
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LINK WITH SOCIAL COGNITION IN AGING: 
THEORY OF MIND (TOM)

• The relationship between ToM and social 
functioning is bidirectional.

• Pearlman-Avnion et al. (2018) found that 
older people with a high level of social 
interactions performed better on the ToM
tasks. Maintaining and increasing meaningful 
social interactions can prevent ToM decline.
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Theory of mind (ToM)

“Theory of mind is the ability to reason about mental states, such as beliefs, desires, and 

intentions, and to understand how mental states feature in everyday explanations and 

predictions of people’s behaviour”
Apperly 2012 

• To avoid or solve misunderstandings

• To understand social gaffe

• To navigate in complex social situations

• To help others

• Irony understanding

• Visual perspective taking

• Pretense and deception

• Persuasion
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Understanding mental states allows us to explain an individual’s behavior

They act like this because they wished that …
They behave in this way because they think that …

Understanding mental states allows us to anticipate an individual’s behavior

Mom is nervous today she will be angry when she sees my grade.
Luca is sad, so he won’t feel like coming to my house.
Sara is happy, I ask to borrow her bag, I think she will give it to me.

Understanding mental states allows us to influence an individual’s behavior

I know Andrea really wants to watch the game: if I blow out the power, I will be able to convince him 
to call the electrician.
If I don’t show up for work, my boss will think I am sick and won’t give me new assignments.
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ToM and social interactions

ToM is an essential instrument for social interactions and successful relationships

• Popularity or social rejection
• Social abilities
• Prosocial behaviors

Academic successCHILDREN

ADULTS
• Basic ToM skills are related to errors in social communication tasks.
• Gray matter volume in some areas (e.g., OFC) predicts both ToM and social network size.

• The decline in social functioning is partially caused by the decrease of the socio-cognitive abilities.
• The spontaneous use of ToM is associated with enriched friendships.
• ToM is in part linked with satisfaction in communication and social interactions.

Older people
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§ decline starting from about 60 years

§ different performances in cognitive vs. affective 

component

§ difficulties are (partly) due to cognitive functioning decline

§ effects on communicative skills and social interactions

ToM in healthy aging

Blanke, Rauers, & Riediger, 2016; Henry et al., 2013; Klindt, Devaine & Daunizeau, 2017
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EMOTION RECOGNITION

• “Emotion recognition is defined as the process of identifying 
affective states from facial expressions, body posture and 
movement, and verbal expressions.” (Ferguson & Bradford, 2021).

• Emotion recognition is a major factor of social functioning, because 
they relay crucial information to successfully interact with others.

• Advancing age exhibits a deterioration in basic emotion recognition 
abilities especially in negative emotions (Gonçalves et al., 2018; 
Ruffman et al., 2008). 

• An age-related decline has also been established in complex 
emotion recognition especially in understanding shame and guilt 
facial expressions (Stanley & Blanchard-Fields, 2008). 
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Aging changes 

Positive changes:

• Alterations in emotion regulation that can 
increase happiness (Charles, 2010). 

• Increased wisdom (Ardelt, 2010). 
• Enhancements in aspects of work performance (Ng 

and Feldman, 2008). 

Negative changes:

• Increased risk of developing diseases.
• Neurological and mental disorders, of which the most 

common are dementia, depression and anxiety (World 
Health Organization, 2017). 

• Declines in cognitive functioning, especially ‘fluid’ 
(speeded/processing intensive) functioning (Reuter-
Lorenz and Lustig, 2016). 

• Ageist attitudes from others, or negative attitudes about 
ageing themselves, that can negatively affect their 
physical and mental health (Bryant et al., 2012; Levy, 
2009). 

• Loneliness or isolation (Bodner and Bergman, 2016; 
Colon-Emeric ´ et al., 2013; Finlay and Kobayashi, 2018). 



Expertise 

Interventions

Education

Lifestyle

Social 
engagement

Cognitive and mental health
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• Cognitive abilities
• Socio-cognitive abilities
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How to promote 
healthy aging through 

active aging?
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Knowledge/information 
about aging   

Activities/facilities 
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Knowledge 
about aging
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Activities/facilities 



Plasticity in aging
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Scaffolding Theory 
of Aging and 
Cognition

The STAC model predicts cognitive function at a single
time point during an individual’s lifespan with a focus on
later-life cognition. This was partially because, with “aging”
itself as the primary input to the model, it was not possible to
afford a role for experience, genetics, and environment to
influence the course of aging and, in turn, level of cognitive
function. The increasing evidence that these broad factors are
important determinants of the trajectories of neural and cog-
nitive function (e.g., Agrigoroaei and Lachman 2011; Albert
et al. 1995; Bender and Raz 2012; Anstey and Cherbuin 2012;
Anstey 2008; Boron et al. 2012; de Frias et al. 2014; Stiehler
et al. 2009; Zanjani et al. 2013) provides a sound basis for
revising STAC to recognize the life-course influences on
neurocognitive aging. Thus the revised model, which we refer
to as “STAC-r”, now incorporates life-course variables that
impact structure and function of the aging brain (see Fig. 2).
We use the term "life course” to mean the accumulation of

experiences and states an individual has experienced from
birth to death (Mayer 2002). The model indicates that both
life-span (aging) and life-course (experience) variables impact
the structure and function of the brain and also directly affect
the development of compensatory scaffolding, a construct that
retains the core features from the original model that were
described above. The next sections, consider the new compo-
nents of the STAC-r model.

Predicting Cognitive Function with STAC-r Before
discussing predictors of cognitive function in STAC-r, it is
essential to define the outcomes it predicts. The original
model, shown in Fig. 1, depicts “Level of Cognitive
Function” as the predicted outcome that refers to an individ-
ual’s overall cognitive status as a consequence of all of the
predictor variables. In STAC-r, shown in Fig. 2, the reach of
the model is increased to encompass the life course by

Brain 
Structure

Brain 
Function

• Intellectual Engagement 
• Education 
• Fitness
• Multilingualism 
• Higher Ability

• APOE 
• Stress 
• Vasular Disease 
• Low SES 
• Depression 
• Neuroticism 
• Head Trauma 
• Toxin Exposure 

Biological 
Aging

• Neural Specificity
• MTL Activity
• Network Connectivity
• Default Network Modulation

• Amyloid/Tau Burden 
• Dopaminergic Activity
• Cortical Thickness
• Brain Volume
• White Matter Intergrity

Life 
Course 

Experience
Neural 

Resource 
Depletion

Neural 
Resource 

Enrichment

Compensatory 
Scaffolding

Intervention

• New Learning 
• Social/Intellectual Engagement
• Exercise
• Cognitive Training 
• Meditation

• Bilateral Recruitment
• Enhanced Fronto-Parietal Recruitment
• Strengthened Connectivity
• Recruitment of New Regions
• Neurogenesis

Rate 
of 

Cognitive 
Change

Level 
of Cognitive 

Function

A Life Course Model of The Scaffolding Theory of Aging and Cognition (STAC-R)

Fig. 2 A conceptual model of the scaffolding theory of aging and cognition-revised (STAC-r)

360 Neuropsychol Rev (2014) 24:355–370

(Reuter-Lorenz & Park, 2013)EC2U Summer school 2022 47



Cognitive training  
one of the most prominent interventions aimed at combating age-related 
cognitive decline.

Process-based

Strategy-based

Interventions
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Strategy-based 
training
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Associative Learning

• How do people learn new associations?
• Basic type of learning common to all organisms
• Can be incidental – done without intention or awareness
• In humans, it can be intentional memorization (associating a name 

with a face by using a strategy)

51
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Mediators in Associative Learning

• Task: learn to associate 2 words (like Clown and Spoon)

• Mediators: intentional use of a technique like imagery or sentence 
generation, create new association between the 2 words

• Using mediators is highly effective, relative to simply attending to 
information or repeating it over and over 

52
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Mediators

• Presented with item: Dog-Spoon, individual could:

• image a dog sitting up, begging for food, with a spoon 
in its mouth
• Generate a sentence: The dog ate his kibble with a 

spoon.
• Use an existing idiosyncratic association: My neighbor’s 

dog was named “Spoon”!!!

53
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Mediators Requiring Relational Processing are 
Optimal
• With imagery, the two concepts should be integrated and interactive, 

as opposed to forming two isolated or separate images, even if side-
by-side

• With sentences, integration through an active predicate
• (EAT: DOG, SPOON)

is more effective than using connectives or separate phrases
• (EAT: DOG; & EAT: SPOON)

54
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CLOWN – SPOON
Interactive Imagery is Optimal
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Socio-cognitive training  interventions

Cognitive abilities

Socio-cognitive abilities 

Interventions
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Why did the men hide?
What does the woman think?EC2U Summer school 2022 74
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Examples
Fail 0 No Mentalizing: 

Mildred was tired/hot. 
The room was too hot. 
He worked for Mildred/It was his job. 
Inappropriate mentalizing/over-interpretation: 
Mildred wanted to rest. 
Mildred is pretending to faint/be hot. 
Harold is trying to get attention. 

Partial 1 Refers to mental state/mind but does not offer appropriate explanation/interpretation:
Harold was surprised/shocked to see the man come in. 
To hide that he likes/fancies Mildred. 
He loves/likes her. 

Pass 2 Refers to mental state/mind and offers appropriate explanation/interpretation:
Harold wants the man to think Mildred fainted. 
Harold is trying to trick the man. 
So that the man doesn’t know what they are doing/that they are together. 
To trick the man coming in. 



Cognitive PERSPECTIVE TAKING
Thought: focus on what the characters are thinking.

A burglar who has just robbed a shop is making his getaway.
As he is running away, a policeman sees him drop a glove. He 
wants to tell him he dropped his glove. When the policeman 
shouts out to the burglar, “Hey, you! Stop!” the burglar turns 
round, sees the policeman and gives himself up.

Why did the burglar give himself up?

Emotional PERSPECTIVE TAKING 
Emotion: focus on what the characters are feeling.

Ruth is driving away from Debbie’s place when Debbie’s cat 
runs suddenly into the road. She hits the brakes, but feels 
her car go over something. She stops and checks to see 
whether she has killed the cat. She finds that she ran over a 
bump in the road, and that the cat is safely on the other 
side of the road.

How does Ruth feel?
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Thank you for your attention

EC2U Summer school 2022 79

ecava@unipv.it


