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Abstract
The following paper presents the theoretical model of Strength and Vulnerability Integration
(SAVI) to explain factors that influence emotion regulation and emotional well-being across
adulthood. The model posits that trajectories of adult development are marked by age-related
enhancement in the use of strategies that serve to avoid or limit exposure to negative stimuli, but
age-related vulnerabilities in situations that elicit high levels of sustained emotional arousal. When
older adults avoid or reduce exposure to emotional distress, they often respond better than younger
adults; when they experience high levels of sustained emotional arousal, however, age-related
advantages in emotional well-being are attenuated, and older adults are hypothesized to have
greater difficulties returning to homeostasis. SAVI provides a testable model to understand the
literature on emotion and aging and to predict trajectories of emotional experience across the adult
life span.
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Philosophers and scientists have pursued the study of happiness throughout history. Their
interest is spurred by both theoretical and practical considerations: people who are happy
and report high levels of emotional well-being are more productive at work, earn higher
salaries, have more satisfying relationships, and recover more rapidly from physical health
setbacks than their less happy counterparts (see review by Lyubomirsky, King, & Diener,
2005). Although emotional well-being is relatively stable over time, so much so that
researchers acknowledge its trait-like properties (e.g., Diener, Suh, Lucas, & Smith, 1999),
nonetheless findings suggest that overall well-being increases with age. Cross-sectional and
longitudinal studies reveal that negative emotional experiences occur less often, and positive
experiences occur with similar if not greater frequency across adulthood (see review by
Charles & Carstensen, 2007 see review by Charles & Carstensen, 2010).

Age-related increases in affective well-being contradict early life-span developmental
theories which posited that trajectories of emotional experience in adulthood paralleled
biological aging, peaking in the early twenties and slowly declining thereafter (Banham,
1951; Buhler, 1935; Frenkel-Brunswik, 1968). These theories were quick to point out age-
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related vulnerabilities from biological processes that place middle-aged and older adults at
risk when managing their emotional well-being. Changes related to biological aging may
place older adults at risk for managing some aspects of emotional experience, but early
theories underestimated the powerful effects of psychosocial processes that systematically
vary by age, and which enhance emotional well-being. The current paper presents the model
of Strength and Vulnerability Integration (SAVI) to describe emotional well-being across
adulthood. SAVI acknowledges strengths that accompany aging, but also vulnerabilities that
may make modulating certain types of emotional experiences more difficult. Integrating
these strengths and vulnerabilities together creates a comprehensive picture of when
emotional well-being is better with age, when it is not, and the mechanisms behind these
relatively predictable trajectories.

Overview of SAVI
Strength and Vulnerability Integration (SAVI) describes how processes of emotion
regulation change in later adulthood. This model, illustrated in Figure 1, posits that age-
related differences in emotion regulation outcomes vary according to the timing of the
emotion regulation process. Aging is related to increased strengths in the frequency and
successful use of attentional strategies, appraisals, and behaviors to regulate everyday
emotional experiences. These emotion regulation skills explain why researchers generally
find higher levels of overall affective well-being with age when surveying younger, middle-
aged and older adults. In addition, these strategies often allow people to circumvent or
minimize the experience of negative emotions and stabilize or even enhance positive
emotional experiences after initial exposure to minor irritations or setbacks. These strategies
are also used long after an emotional event is over, when people are recalling the past. The
greater reliance and successful use of these strategies with age stem from age-related
changes in perspective garnered from time lived and time left to live.

If these strategies are not employed appropriately or successfully, people will experience
emotional distress. Because strategies to employ thoughts and behaviors to change the
nature of the situation are no longer possible, subjective reports of emotional states of older
adults will be more similar to those of younger adults. At the same time, age-related
vulnerabilities are hypothesized to result in greater difficulty modulating the high and
sustained levels of physiological arousal occurring at this time. Reduced physiological
flexibility leads to prolonged physiological arousal, hence delaying recovery from the event.
Prolonged arousal may also create greater stress on the physical system with age. Thus,
SAVI proposes that when older adults are able to employ the strengths of aging (skills
including attentional strategies, appraisals and behavior) to avoid or de-escalate a negative
event, age-related improvements in affective well-being will emerge. Slower physiological
arousal to these events may even help to quickly de-escalate a short-lived experience. In
situations where people cannot avoid negative experiences, however, age-related
improvements in affective well-being will be attenuated and may even disappear
completely. Situations where people cannot easily employ these skills include times when
they encounter the threat or loss of social belonging, the continued exposure to chronic
unrelenting stressors, or neurobiological dysregulation that makes employing skills to avoid
distress difficult if not impossible.

In the following pages, SAVI is described in more detail, beginning first with brief
definitions of emotional experience and emotion regulation. The paper then details age
differences in overall emotional well-being and emotional experience before, during, and
after people are exposed to emotion-eliciting events. Within these sections, the strengths of
aging are discussed to explain why older age is related to improved generation of emotional
well-being (assessed usually by overall affective well-being), more effective strategies at the
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initial exposure to emotion-eliciting events, and more successful strategies after these events
have passed. The vulnerabilities of aging are discussed in the section describing emotional
reactivity when people are in the midst of an emotion-eliciting event.

This paper includes an analysis of the existing literature, pointing to areas where conclusions
are strongly supported and others where additional research will inform and potentially
redefine thinking in the field of emotion and aging. Throughout these descriptions,
mechanisms posited to be responsible for these age differences (including both the strengths
and the vulnerabilities) are offered to explain how and why age differences exist in
emotional well-being across adulthood.

Defining Emotion and Emotional Well-Being
Although precise definitions of emotions continue to be debated1 (Ekman & Davidson,
1994), virtually all theorists concur that emotions are adaptive experiences with strong
physiological and subjective components which were selected in evolution for their survival
value. Emotions serve this adaptive function by eliciting experiential, behavioral, cognitive,
and physiological responses that promote action tendencies. When we are frightened, we
flee. When we are happy, we explore (Fredrickson, 2001). In this paper, the term emotional
experience refers to people’s reports of their subjective states (also referred to as their
affective experience) and is often assessed by emotion checklists asking about affective
experience (e.g., feeling sad, happy, or excited); questionnaires asking about life
satisfaction; and questionnaires asking about emotion-related thoughts, behaviors, and
physiological sensations. SAVI is limited to these subjective experiences of emotions as
opposed to psychological constructs related to emotional well-being such as maturity
(Allport, 1961), wisdom (Erikson, Erikson, & Kivnick, 1986), self-regulation (Labouvie-
Vief, 2003;Mroczek, Spiro, Griffin, & Neupert, 2006), purpose in life (e.g., Ryff & Singer,
2006) and deriving meaning in life (Frankl, 1959). We also limit the review and the model
to western societies. A growing number of researchers from non-western cultures are
examining emotion and aging, but more findings are necessary before evaluating the
generalizability of SAVI to eastern cultures.

Regulating Emotional Well-Being
Emotional well-being is tied to how well people regulate their emotions. The definition of
emotion regulation is as complicated as that of emotion, with debates about what factors are
included in the definition described in detail elsewhere (Gross, 1988; Gross & Thompson,
2007; Thompson, 1994). Because emotions are multi-factorial phenomena, emotion
regulation encompasses physiological, cognitive, and behavioral processes both external and
internal to the individual. Process models of emotion regulation often focus on volitional
activities, where emotion regulation consists of behaviors employed after a person is
exposed to a personally relevant event that elicits an emotional response (e.g., Gross &
Thompson, 2007). Other researchers do not separate emotion and emotion regulation,
instead describing them as on-going, interactive, and concurrent processes (Campos,
Frankel, & Camras, 2004).

According to interactive models of emotion regulation, people continually experience and
modulate their emotional responses with or without the presence of an identified emotion
elicitor (Campos et al., 2004). The thoughts, behaviors, and physiological processes
involved in emotion generation (assessed by overall well-being or how people feel ‘in

1Questions such as whether specific emotions have specific physiological profiles, whether emotions are distinct episodes or more
general states of arousal, or whether emotions are separate from emotion regulation remain controversial but resolution is not
necessary for the purposes of the current review and integration of the literature.
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general’) are the same processes as those involved when modulating emotional experience
in response to an identified, personally relevant, emotion-eliciting event. This paper uses the
definition of emotion regulation as control over the types of emotions that we experience,
when we experience them, and the degree to which they are experienced (Gross &
Levenson, 1997). The control of these emotions is influenced not only by agentic actions on
the part of the individual, but also age-related changes to the person (such as a physical
health condition) and his or her environment that make control over emotional experience --
both the generation of high levels of affective well-being and the regulation of emotions in
response to an emotion-eliciting event -- easier in some situations and more difficult in
others.

Successful emotion regulation is often reflected by higher levels of positive than negative
emotions (e.g., Campos et al., 2004; Gross, 1998), and researchers often assess successful
aging by the degree to which people report a positive sense of well-being (e.g., Jopp &
Smith, 2006; Smith, Borchelt, Maier, & Jopp, 2002). This does not mean that negative
emotions are abolished entirely. Negative affect, or the subjective experience of negative
emotions, is necessary and adaptive in some situations. For example, fear motivates people
to engage in safer behaviors, and frustration may be necessary when working towards
difficult goals. Successful emotion regulation processes, therefore, may paradoxically entail
the elicitation of negative emotions (Campos et al., 2004), as well as the co-occurrence of
positive and negative affect (e.g., Ong & Bergeman, 2004). Indeed, older adults are less
likely to report goals aimed at enhancing positive affect than are younger adults, instead
reporting goals focused on maintaining current levels of positive affect (Riediger,
Schmiedek, Wagner, & Lindenberger, 2010). Older age is also related to a greater co-
occurrence of positive and negative emotions (Carstensen, Pasupathi, Mayr, & Nesselroade,
2000). In general, however, higher reports of affective well-being indicate more successful
emotion regulation outcomes (e.g., Smith et al., 2002).

Overall Emotional Well-Being in the Absence of a Negative Stimulus
To the extent that successful emotion regulation results in high levels of affective well-
being, the majority of older adults achieve this aim. Older adults report equal if not higher
levels of overall affective well-being than their younger counterparts (see review by Charles
& Carstensen, 2007; Consedine & Magai, 2006), and greater control over their emotions
(Gross et al., 1997; Phillips, Henry, Hosie, & Milne, 2006). Even centenarians report high
levels of happiness (Jopp & Rott, 2006). Moreover, with the exception of the dementias,
older adults report lower levels of most psychological disorders, including major depression
and anxiety (Jorm, 2000; Kessler, Berglund, Demler, Jin, & Walters, 2005; see review by
Piazza & Charles, 2006).

When examining negative emotions, both cross-sectional and longitudinal studies find a
consistent pattern of age-related decreases in negative affect from early to mid-adulthood
(e.g., Carstensen et al, 2000; Charles, Reynolds, & Gatz, 2001; Diener & Suh, 1998;
Mroczek, & Kolarz, 1998). When examining age differences of specific negative emotions
or negative emotion states, the pattern is generally consistent with that observed for overall
levels of negative affect for high intensity, surgent emotions, such as rage, despair, or anger
(Lawton et al., 1992; Phillips et al., 2003; Schieman, 1999). For some lower intensity
emotional states, such as worry, age-related decreases are also found (Basevitz, Pushkar,
Chaikelson, Conway, & Dalton, 2008).

Although some studies find that negative affect, or single-items asking about negative
emotions, continue to decrease even in very late life (Kobau et al. 2004, Stone, Schwartz,
Broderick, & Deaton, 2010), other studies have found that negative affect stabilizes or even
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shows slight increases with age beginning in the mid-sixties or early seventies. For example,
data from the Swedith/Adoption Twin Study of Aging (e.g., Fiske, Gatz, & Pedersen, 2003),
and the Baltimore Longitudinal Study of Aging (Davey, Halverson Zonderman &, Costa,
2004) have found age-related increases in depressive symptoms, and the Berlin Study of
Aging found no age differences in negative affect among people ranging from 70–103 years-
old (Kunzmann, Little, & Smith, 2000). Another large cross-sectional study also found a u-
shape relationship between age and negative affect, with increases first appearing when
comparing people in their sixties to their younger counterparts (Diener & Suh, 1997).
Importantly, however, researchers often have found that certain factors, such as health and
functional limitations, account for these findings, and that age is again related to lower
levels of negative affect when controlling for these factors (e.g., Kunzmann et al., 2000; see
discussion by Gatz, Kasl-Godley, & Karel, 1996). Thus, researchers are beginning to
identify the specific reasons, or circumstances, that are responsible for the uptick in
symptoms sometimes found in the literature. And, when controlling for these reasons, older
adults look better on emotional well-being measures than do younger adults (e.g.,
Kunzmann et al., 2000).

The trajectory of positive affect also bodes well for older adults. In one study spanning over
two decades, positive affect remained relatively stable among younger and middle-aged
adults, although it decreased very slightly (12% over 23 years) among people from their
mid-sixties to their late eighties (Charles et al., 2001). In another study, reports of life
satisfaction increased until around age 65, at which time levels decreased slightly (Mroczek
& Spiro, 2004). However, decreases in satisfaction were slight, such that the oldest adults in
the sample were reporting satisfaction similar to that of the forty year-olds and nowhere near
the lower levels reported by people in their late twenties.

Using cross-sectional samples, researchers have found increases in positive affect with age
in samples ranging from 25 to 74 years-old (Mroczek & Kolarz, 1998). Other cross-sectional
findings suggest relative stability after age 65 (Carstensen, Pasupathi, Nesselroade, & Mayr,
2000) and still others indicate slight decreases in positive affect among very old adults
(Diener & Suh, 1997). When examining discrete positive emotions and emotion states,
researchers maintain that the age-related decreases in late life – when they are observed –
are best explained by the higher energy, more surgent emotions such as enthusiasm and
excitement (Lawton et al., 1992; but see Charles & Piazza, 2007). In another large study,
some specific positive emotions (such as enjoyment and happiness) show little age-related
change after age 70, although reports asking people to rate their overall well-being increase
with age (Stone et al., 2010). A meta-analysis pooling results from over 100 studies
replicates this result (Pinquart, 2001). Findings indicate that age-related declines in
emotional experience are driven predominantly by high-arousal negative and positive
emotions. Low-arousal positive emotions show no significant age-related decrease.

Considering findings on positive and negative emotional experiences together, adults are
reporting relatively high levels of well-being into old age. Even when age-related upturns in
negative affect or downturns in positive affect have been observed, the oldest adults still
report better subjective well-being than do the youngest adults (e.g., Charles et al., 2001;
Mroczek & Spiro, 2003).

Why is Older Age Related to Affective Well-Being? Explaining Age-Related Strengths
The studies above asked people about their affective experiences, a process which requires
thought (e.g., Basevitz et al., 2008; Davern, Cummins, & Stokes, 2007; Diener, Scollon, &
Lucas, 2004; Mroczek & Spiro, 2003). These questions often demand that people weigh
information about themselves against what they perceive about other people, or what they
perceive about themselves at other points of time to form their basis of comparison (e.g.,
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Davern et al., 2007). Theorists describe age-related changes in how people evaluate their
lives and in the knowledge with which they form these appraisals (e.g., Carstensen, 2006).
SAVI incorporates these theories, positing that age-related changes result from an awareness
of diminished temporal horizons and the self-knowledge and social expertise gained from
time lived.

Age-related strengths: The role of time
Socioemotional Selectivity Theory—Socioemotional selectivity theory posits that the
priority placed on emotion-related goals increases with age (Carstensen, 2006; Carstensen,
Isaacowitz, & Charles, 1999). The theory maintains that two overarching sets of goals
motivate much of human behavior. One set encompasses goals related to information and
knowledge acquisition, and the other set of goals centers around emotional states and
emotionally meaningful activities. Although both sets of goals are important for all adults
throughout the life span, the relative importance of each one depends on a person’s temporal
perspective. According to socioemotional selectivity theory, all people have a conscious or
unconscious perception of time left to live, and this temporal perspective correlates strongly
with age. When people perceive time as expansive, as is normative for a younger adult
living in a society with a long life expectancy, information goals are most important. When
time left to live grows shorter, as in late life, emotional goals assume primacy.

Studies have directly examined both age and the role of time perspective on thoughts and
behaviors aligned with emotion regulation strategies (see review by Charles & Carstensen,
2007). Time is intrinsically related to age. Although people have successfully manipulated
time perspective by asking people to imagine an impending ending or an expansive future,
chronological age serves as a constant marker for the passage of time (Carstensen, 2006). As
such, emotions increase in salience with age. In a test of age-related changes in the saliency
of emotional versus non-emotional information, younger, middle-aged, and older adults
were presented with emotional and non-emotional material and then later asked to recall
what they could remember (Carstensen & Turk-Charles, 1994). Consecutively older age
groups mentioned a greater proportion of emotion-related information.

Socioemotional selectivity theory posits that greater emotional saliency and desire to
maintain emotional well-being will motivate people to regulate their emotions to maintain
high levels of well-being. One study confirmed that people who are primed to focus on
emotional control have a greater tendency to engage in emotion regulation strategies
(Mauss, Cook, & Gross, 2007). In this study of younger adults, people who were primed
with emotion control-related words exhibited reduced emotional reactivity to negative
stimuli. The authors attribute reductions in reactivity to greater increases in automatic
emotion regulation strategies once emotional control was primed (Mauss et al., 2007).
Future studies need to examine whether age-related increased saliency of emotion extends to
increased saliency for emotion regulation goals, as posited by socioemotional selectivity.

Critical to the argument that time perspective relates to emotional processes are findings
showing that younger adults, when placed in situations that limit their temporal horizons,
shift their focus to more emotion-related goals. For instance, younger adults who are
terminally ill select social partners for their emotional value and not the information they
offer, consistent with the affectively-laden judgments of older adults (Carstensen &
Fredrickson, 1998). As a result of this greater emphasis on emotion-related goals, people
with a more limited time perspective direct their efforts towards maintaining emotional well-
being and engaging in successful emotion regulation strategies to a greater extent than do
younger adults (Carstensen et al., 1999; Carstensen, Fung, & Charles, 2003).
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Temporal perspective and age-related strengths in cognitive appraisals: Socioemotional
selectivity posits that the realization that time is limited is accompanied by a more present-
focused awareness (Carstensen et al., 1999). Whereas younger adults are striving to gain
information and resources for the future, older adults instead focus on the strengths of the
present. Researchers have found age differences in appraisals that are consistent with this
tenet of socioemotional selectivity theory and which directly relate to enhanced emotional
well-being.

Goal discrepancies: Goal discrepancy refers to the difference between a person’s perception
of his or her actual versus ideal situation (Higgins, 1987). Achieving a valued goal is related
to positive emotions, and failure in goal attainment is related to negative affectivity and the
need to engage in emotion-repair strategies (Heckhausen, 2005). Thus, less disparity
between actual and ideal goals relate to higher levels of well-being, whereas a greater
disconnect between actual versus ideal self is related to greater feelings of disappointment
and sadness (Higgins, 1987). According to socioemotional selectivity theory, older adults
focus more often on the present, and younger adults strive more often towards attainment of
future goals. As a result of this emphasis on the present versus the future, older adults may
engage in reappraisals of their current and future goals to be more content with their current
status and less likely to think about and strive towards future goals compared to their
younger peers.

This reasoning is consistent with age-related decreases in goal discrepancy. In one study, a
sample of younger, middle-aged, and older adults rated six dimensions of psychological
well-being according to their ideal versus actual levels (Ryff, 1991). These well-being
dimensions included areas such as autonomy, purpose in life, and personal relations with
others. Younger adults had the greatest discrepancy in their ratings of their current versus
ideal selves on these dimensions. The middle-aged group was slightly less discrepant than
the youngest group, but the oldest age group showed the least discrepancy of all. Older and
younger adults did not vary in their ratings of their actual selves, but the ideal selves were
rated much higher for younger adults than for older adults. Thus, actual-ideal discrepancy
showed a linear decrease across the three age groups (Ryff, 1991). This same age-related
pattern was observed when examining current life situations to ideal states among a group of
Chinese adults ranging from 18 to 89 years-old (Cheng, 2004). These findings are consistent
with an age-related increase in appraisals focused on valuing the present and optimizing
current emotional well-being.

Social comparisons: Older adults’ greater focus on the present may also influence their
objects of social comparison. People constantly evaluate themselves, both in relation to
others and to their future, past, and ideal selves. Evaluation of their relative position in
society correlates with life satisfaction and happiness, such that people who use downward
or lateral comparisons (comparing themselves to others who are worse off or in a similar
situation) report higher levels of well-being than those engaging in upward social
comparisons (comparing themselves to more fortunate others; e.g., Neugebauer, Katz, &
Pasch, 2003). Moreover, the less happy a person is, the stronger the influence of social
comparison (Lyubomirsky, 2001). Knowing that happier people are less influenced by social
comparisons does call into question issues of causality, but regardless, findings clearly
indicate that these evaluations correlate with well-being. Several studies suggest that
younger adults more often compare themselves to their superiors or their ideal selves than
do older adults. For example, older tennis players and older runners compare their
performance to same-aged peers, whereas younger tennis players and younger runners
compare themselves to their future selves (Frey & Ruble, 1990; Sheldon, 2004).
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Temporal perspective and age-related enhancement of social behavior related to well-
being: A number of studies, including those that first established socioemotional selectivity
theory, examined how temporal perspective influences social partner preference (see review
by Carstensen et al., 1999; Lang, 2001). These social choices have direct relevance to levels
of well-being. Emotion regulation theorists state that arguably the best way to regulate
negative emotions is to avoid experiencing them in the first place (e.g., Carstensen, Gross, &
Fung, 1997). Daily stressors, those that comprise the minor hassles and annoyances of life,
contribute to immediate distress on the days they occur (Almeida, 2005; Bolger, DeLongis,
Kessler, & Schilling, 1989); over time, these effects accumulate and leave people who
experience a greater number of stressors more vulnerable to anxiety and depression (e.g.,
Zautra, 2003). The majority of daily stressors, and the stressors eliciting the highest level of
daily distress, are interpersonal conflicts (Almeida, 2005).

Socioemotional selectivity theory posits that older adults actively decrease the size of their
social network for emotion regulation purposes. Findings that only less close social partners
decrease in number, and not emotionally meaningful family members and friends, have led
researchers to conclude that the general age-related decrease in social partners documented
in the literature represents a proactive culling of less desired social partners and not the
result of age-related loss (Lang & Carstensen, 1994). To bolster this argument, decreases
begin relatively early in life (when people are in their thirties; Carstensen, 1992), indicating
that they are not based on losses specific to very old age. Moreover, studies show that this
social selection promotes affective well-being. For example, older adults report greater
satisfaction and higher intensity positive emotional experiences with close members from
their social network than do younger adults (Charles & Piazza, 2007; Fingerman, Hay, &
Birditt, 2004; Lansford, Sherman, & Antonucci, 1998). Older age is also related to higher
scores on a measure of positive relations with others, a domain of well-being where high
scores indicate social networks characterized by warm, satisfying and trusting relationships
(Ryff & Keyes, 1995). Thus, findings suggest that even though social networks are smaller,
these networks confer greater benefits among older adults than middle-aged adults, who in
turn report stronger relationships than younger adults.

Age-related strengths from time lived – Accrued experience and knowledge—
SAVI incorporates the importance of time left in life, posited by socioemotional selectivity
theory, but also posits that time lived provides additional advantages to many older adults.
Thoughts and behaviors that promote well-being – such as decreasing one’s goal
discrepancy or interacting more often with emotionally close social partners – are not
difficult to understand. Many such emotion regulation strategies have been successfully
taught to people with even mild intellectual disabilities (see review by Hatton, 2002). These
skills do, however, require continued practice, and greater practice is related to improved
emotion-related treatment outcomes (see review by Thase & Callan, 2006). Sustainable
changes in well-being require active striving by the individual (Sheldon & Lyubomirsky,
2007). SAVI, therefore, recognizes not only time left to live (as posited by socioemotional
selectivity theory) but also time lived as an important mechanism whereby people gain
practice and experience when navigating the problems of daily life (e.g., Blanchard-Fields,
2007; Magai et al., 2006).

Researchers have stated that the experience garnered from time already lived is related to
increased use of emotion regulation strategies (Blanchard-Fields, 2007; Magai et al., 2006).
They assert that older adults, after experiencing countless positive and negative experiences,
have learned what they are capable of surviving, what they need to do to feel contentment,
and the actions necessary to avoid high levels of distress in their daily lives (cf, Rothermund
& Brandstädter, 2003). For example, Differential Emotions Theory (DET) places great
importance on the thoughts and behaviors related to emotional experience, and states that
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even though the foundation for fundamental emotions remains unchanged across the life
course, shifts in motivations and abilities may alter emotion experience across adulthood.
They recognize that older adults often report more nuanced emotional experiences (e.g.,
Charles, 2005; Magai et al., 2006; Ong & Bergeman, 2004), and they posit that greater
complexity, as a result of accumulated life experiences, increases the ability to predict the
emotions of both the self and others (Magai, 2001). This ability, in turn, leads to better
regulation of emotion (Magai, 2001; Magai et al., 2006).

Emotion theorists assert that past experiences create greater “exposure to and assimilation of
cultural rules and norms” (Campos et al., 2004, p. 381). Studies of social cognition provide
support for age-related increases in expertise that may benefit emotion regulation. For
example, Hess and his colleagues have completed a series of studies showing that older
adults are more sensitive to emotional cues when making social inferences than are younger
adults, which they interpret as indicative of greater social expertise (Hess & Auman, 2001;
Hess, Bolstad, Woodburn, & Auman, 1999; Hess, Osowski, & Leclerc, 2005; Leclerc &
Hess, 2007). According to these researchers, emotional cues are based on cultural
knowledge and belief systems. People in the United States, for example, weigh negative
information about a person’s moral behavior, such as evidence of dishonesty, more heavily
than they weigh negative information about a person’s abilities, such as intelligence. The
reverse is true for positive information, which is weighed more heavily for issues of abilities
than issues of morality. This cultural practice results in an asymmetric use of emotional
information when making social judgments for the purpose of successfully navigating social
experiences. Hess and his colleagues interpret this nuanced use of emotional information as
evidence of social expertise (Hess et al., 2005). They also find that older adults report this
asymmetric use of emotional information to a greater degree than do younger adults (Hess et
al., 2005). Among younger adults, only those who reported high levels of social experience
use this strategy to the same extent as do older adults. If older adults employ better social
judgment, as this research indicates, they may be more successful at avoiding potentially
negative interpersonal situations. Future studies tying this expertise to information about
their actual social behaviors would further strengthen this postulate.

Given that both positive and negative social exchanges are related to emotional well-being
(e.g., Rook, 2001; Rook, Mavandadi, Sorkin, & Zettel, 2007), accrued social experience and
expertise would provide powerful emotion regulation skills. Knowledge about the self,
however, may be as important, or even more so, than knowledge about others. Baltes and
Baltes (1990) included the importance of self in the model of selective optimization with
compensation to describe successful aging. According to this model, old age is associated
with accumulated losses in social, mental, physical, and functional domains. Successful
adaptation requires that people select areas in their life that they would like to maintain,
areas chosen either by elective selection (e.g., choosing an activity for its enjoyment) or
loss-based selection (e.g., needing to engage in physical therapy to preserve functioning
after a stroke). This selection is only possible when people recognize losses in their lives and
adapt to these losses. They solicit help which allows them to compensate for their losses and
focus on their remaining areas of strength. This model does not predict what will be selected
in people’s lives, although researchers have used this model to describe the gradual selection
of emotion-related goals as people age (Baltes & Carstensen, 2003).

SAVI incorporates the premise that accrued self-knowledge allows older adults to navigate
their worlds more successfully than younger adults. Accrued knowledge helps to explain
why older adults report fewer problems in their daily lives compared to younger adults
(Aldwin, Sutton, Chiaro, & Spiro, 1996; Folkman, Lazarus, Pimley, & Novacek, 1987). For
example, in a study where adults ranging from 25 to 74 years-old were queried nightly about
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the number of minor, but negative, stressors that occurred throughout the course of their day,
older age was related to fewer daily stressors (Almeida & Horn, 2004).

Alternative Explanations—Researchers offer an alternative explanation for age-related
reductions in stressor occurrence, such that fewer stressors reflect changes in the
environment and not actions by the individual (Lawton, et al., 1992). For example,
retirement allows freedom from obligatory and potentially noxious work responsibilities and
increased time spent in voluntary and intrinsically motivated experiences (Ginn & Fast,
2006; Rosenkoetter, Garris, & Engdahl, 2001). In addition, family members may treat older
adults with more deference and respect, such that social experiences with close social
partners are more pleasant with age (Fingerman & Baker, 2006). Others may also be more
reluctant to argue or express their negative emotions with older adults (Fingerman, Miller, &
Charles, 2008). These explanations may partly explain the fewer number of stressors with
age. Yet, explanations based on retirement or deference to the elderly are less convincing
when linear age-related decreases continue long after retirement, and long after people have
entered the venerable category of “old age.” For example, in a daily diary study of women
ranging from 63 to 93 years-old, older age continued to relate to fewer stressors experienced
over the course of a week, such that healthy 80 year-olds were reporting fewer stressors in
their lives than healthy 70 year-olds (Charles et al., 2010). Another study questioned
whether greater freedom and leisure time may account for the age-related improvements in
well-being. In this study, researchers examined the number of times people reported
situations where they wanted to do something else, or where they preferred to do something
else instead of their current activities (Riediger & Freund, 2008). Older adults reported less
of both types of conflictual situations. Although these occurrences partially mediated age
differences in affect – explaining 15% of the age effect – older age remained significantly
related to a more positive affect balance in these models (Riediger & Freund, 2008

Age-Related Strengths when Modulating Emotions in Response to
Emotion-Eliciting Events

Affective well-being arguably provides an indicator of how well people regulate their
emotional experiences. Higher levels of happiness, for example, are related to better self-
regulation and coping strategies (e.g., Aspinwall, 1998; see review by Lyubomirsky et al.,
2005). Contemporary emotion theorists posit that the same factors are responsible for both
the generation of emotion prior to exposure to a real or imagined negative event (assessed by
overall emotional experience) and the regulation of emotional states in response to such a
threat (Campos et al., 2004). These factors include cognitive, behavioral, and physiological
components that are influenced by genetic, social, cognitive, and physiological processes
and unfold throughout childhood and early adolescence (see reviews by Calkins & Hill,
2007; Campos et al., 2004; Eisenberg, Hofer, & Vaughan, 2007; Harris, 2000; Stegge &
Teravogt, 2007; Thompson & Meyer, 2007 for factors contributing to emotion regulation
and how they develop throughout infancy, childhood, and early adolescence). By adulthood,
age differences in emotion-related processes are less pronounced, yet they are still observed
across the second half of the life span (see review Charles & Carstensen, 2007). SAVI posits
that time left in life and time lived, as described in the section above, are related to these
differences. Studies consistently produce results indicating age-related increases in efforts to
reduce the exposure to negative experiences across adulthood. In some situations, these
strategies even allow people to optimize their exposure to positive experiences.

Attention Focused on Negative Aspects of the Environment
Whether reading the morning newspaper, flipping through channels on a television, perusing
books in a library, choosing between conflicting social engagements, or reading about the
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pros and cons of a health insurance policy, people are constantly confronted with decisions
throughout the course of daily life. The choices are many, and people must decide where to
direct their attention in this rich and complex environment. Emotion theorists describe
attention deployment as an emotion regulation strategy whereby people attend away from
negative information and towards positive information (see description by Gross, 1998;
2007). They have found that the attention directed toward the negative stimuli partially
predicts the strength of the emotional response (e.g., Scheier & Carver, 1977). Thus, by
averting attention from a negative event, people may reduce its impact.

Researchers state that the ratio of positive to negative material to which people attend
becomes more positive with age – a phenomenon referred to as the positivity effect
(Carstensen & Mikels, 2005; Charles, Mather & Carstensen, 2003). In a series of studies,
researchers have examined age differences in visual attention when people are presented
with positive, negative, and neutral stimuli (see review by Isaacowitz, 2006). For example,
in one study older and younger adults were seated before a computer screen and watched as
two faces flashed quickly before them (Mather & Carstensen, 2003). Immediately after their
presentation, a dot appeared at the site of either the previously viewed neutral or emotional
(either positive or negative) face. If someone were already looking at the place where the dot
probe appeared, reaction time would be faster than if he or she had to reorient attention to a
different position on the screen. Therefore, faster reaction time to the dot probe indicates
greater attention to the stimulus previously presented in that location. Findings show that
older adults were faster to react to a dot immediately following the position of a neutral
compared to a negative face, and a positive compared to a neutral face, revealing an age-
associated tendency to focus away from negative stimuli and towards positive stimuli
(Mather & Carstensen, 2003).

Studies that examine attention by tracking eye gaze confirm these age differences
(Isaacowitz, 2006; Isaacowitz, Wadlinger, Goren, & Wilson, 2006). Again, older age is
related to increased focus away from negative information and towards positive information
(e.g., Isaacowitz, Toner, Goren, & Wilson 2008; Mikels & Carstensen, 2006). When
viewing positive and negative information about possible healthcare plans, older adults
spend a greater proportion of their reading time on positive information than negative
information compared to younger adults (Löckenhoff & Carstensen, 2007). The only notable
exception to this pattern of age-related positivity is when people are detecting fear (Mather
& Knight, 2006). Researchers posit that because attention to threatening stimuli is governed
by a more automatic response than attention to positive information, age-related biases in
attention allocation may only appear when attentional processes are under the control of the
individual (Mather & Carstensen, 2005). Consistent with this stance, age-related biases for
more positive information only appear after people have initially viewed all the stimuli
(Isaacowitz, Allard, Murphy, & Schlangel, 2009). Together, these findings suggest that
when given the choice to attend to either a positive or negative stimulus, older adults are
more likely to turn their attention to the more positive and less negative option.

The above studies examine visual attention, and future studies need to examine how quickly
people attend, and distance themselves, from negative information in other contexts and
with others types of stimuli. Two studies, however, suggest that this phenomenon occurs in
other situations, as well. For example, in one study older and younger men and women
listened to three different tape-recorded conversations where two people were making
disparaging comments about another, and they were asked to imagine that they were the
subject of derision (Charles & Carstensen, 2008). The tapes paused at four different points,
at which time participants rated their current feelings of sadness and anger and voiced aloud
their current thoughts and feelings. Younger adults directed their comments towards the
content of the conversation and mentioned that they wanted to learn more about the cause of
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these peoples’ complaints. Older adults, in contrast, made fewer comments about what they
had heard, instead distancing themselves from the situation with such comments as, “You
can’t please all the people all the time.” They also made fewer spontaneous comments about
wanting to learn more about the source of these peoples’ complaints. The authors interpreted
these responses as indicative of an age-related increase in actions that limit time spent
thinking about a negative situation. In the other study, men ranging from 45 to 92 years-old
responded to questions about their initial appraisals of a stressor that had occurred in the
prior week (Boeninger, Shiraishi, Aldwin, & Spiro, 2009). These appraisals were: thoughts
about the extent to which the event posed a threat, a harm-loss, and a challenge; whether
they had felt at a loss for what to do next; and the extent to which they felt annoyed or
worried about others as a result. Older age was related to fewer appraisals overall, and these
fewer appraisals were related to lower levels of perceived stressfulness as a result.

Is it just mood-congruency?—When evaluating all of the above studies, a possible
explanation for the age-related focus away from negative information is that the observed
phenomenon simply reflects a mood congruency effect. Older adults have higher levels of
well-being, so they are more likely to focus on information consistent with their emotional
state. This explanation has a solid rationale: happier and more optimistic people think about
and attend to information differently than less happier people (e.g., Lyubomirsky, 2001;
Issaccowitz, 2006). If these attentional mechanisms are partially responsible for, or
reflective of, the higher levels of well-being of older adults, then the same people who use
these attentional strategies are the same who will report high levels of well-being.
Controlling for well-being, then, would remove the individual differences responsible for
age differences in attentional strategies.

Incredibly, however, the studies above controlled for current reports of emotional experience
-- such as overall negative emotions, depressive symptoms and anxiety -- and the age
differences in attentional biases remained (e.g., Löckenhoff & Carstensen, 2007; Mather &
Carstensen, 2003). Even when current emotional states were hypothesized to mediate age
differences in the amount of appraisals directed towards negative information, self-reported
emotional states failed to account for the differences (Charles & Carstensen, 2008). And, in
perhaps the strictest test of mood congruency effects, researchers induced older and younger
adults into a sad mood state and then examined their attention to positive and negative
stimuli (Isaacowitz et al., 2008). They found that older adults, even those induced into a
negative mood state, still focused more on positive and less on negative stimuli. Younger
adults induced in a negative mood state, in contrast, showed the expected mood-congruency
bias by focusing more on negative than positive information.

Further Age-Related Strengths: Quickly Disengaging from the Negative Experience
The above literature suggests that older adults are more likely to focus their attention away
from negative stimuli and are less likely to request further information about noxious events
than are younger adults. Findings from studies examining how people act when in the midst
of an unpleasant situation are consistent with an age-related increase in the use of behaviors
that reduce the likelihood of prolonged exposure to these noxious events (Birditt &
Fingerman, 2005; Folkman et al., 1987).

When a group of people ranging from adolescents to octogenarians were asked how they
coped with daily hassles, older adults were more likely than younger adults to report that
they distanced themselves from a diverse array of problem types to decrease their emotional
engagement with them (Folkman et al., 1987). When asked to recall specific negative
interpersonal encounters, older age was related to a greater tendency to use passive
strategies (such as doing nothing) as opposed to engaging others in debate or discussion that
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may have escalated the conflict (Birditt & Fingerman, 2005). In another study examining
people ranging in age from adolescence to later adulthood, older age was related to more
flexible and mature coping strategies (Diehl, Coyle, & Labouvie-Vief, 1996). Importantly,
the passive strategies assessed in these studies above were not those that focused on denying
that the event occurred, or using the silent treatment as a passive-aggressive maneuver.
Instead, these strategies encompassed appraisals such as transforming a conflict into a life
lesson and downplaying the experience by giving it a neutral or positive meaning (Diehl et
al, 1996).

Researchers have posited that these behaviors point to strategic decisions on the part of older
adults to regulate their emotions as opposed to an inability to employ other problem-solving
methods (Blanchard-Fields, 2007). For example, when describing how they approach
instrumental problems – such as issues with home management or with consumer goods –
older adults are just as active and problem-focused as are middle-aged and younger adults
(Blanchard-Fields, Chen, & Norris, 1997). When discussing how to handle interpersonal
conflicts with friends, however, older adults report different tactics; although younger adults
are more likely to prefer problem-solving strategies, older adults instead opt to avoid
conflict and to focus their attention away from these contentious situations (Blanchard-
Fields et al., 1997; Blanchard-Fields, Mienaltowski, & Seay, 2007). Age differences become
even more pronounced as situations increase in emotional salience (Blanchard-Fields,
Jahnke, & Camp, 1995; Blanchard-Fields, Stein, & Watson, 2004; Watson & Blanchard-
Fields, 1998).

Researchers have proposed that older adults choose more passive strategies in response to
interpersonal problems with close friends to maintain harmony and positive social
experiences (e.g., Blanchard-Fields, 2007). In one study, adults ranging from 65 to 90 years-
old were asked to describe a negative social exchange that had occurred in the last month
(Sorkin & Rook, 2006). When asked about their goal when responding to the event, people
most often stated that they wanted to preserve harmony in the relationship as opposed to
other goals such as getting the other person to change or standing one’s ground. In addition,
people who had the goal to preserve harmony reported less emotional distress in response to
the event than did respondents who endorsed other outcome-related goals.

Older adults regard passive strategies as efficacious for managing interpersonal tensions.
When asked how best to respond to videotaped vignettes depicting a woman encountering a
series of interpersonal conflicts, older adults are more likely to recommend strategies such
as doing nothing or letting the situation pass, compared to middle-aged and younger adults
(Charles, Carstensen, & McFall, 2001). In addition, older adults report that these more
passive strategies are the best way to handle interpersonal problems, and they recommend
their use for others who are experiencing these problems (Charles et al., 2001). Notably,
others agree with older adults’ recommendations, rating less confrontational strategies as the
best way to handle interpersonal conflicts with close friends and family members
(Blanchard-Fields et al., 2007).

Participants’ reports of recalled or recommended strategies are subject to memory bias and
selective recall of past behaviors, yet laboratory studies suggest that faulty memory cannot
explain age differences in the likelihood of either escalating or disengaging from conflict
situations. Laboratory studies comparing middle-aged and older married couples also find
that older age is related to greater reluctance to escalate negative experiences (Carstensen,
Gottman, & Levenson, 1995). In one study, middle-aged and older adults were instructed to
discuss areas of disagreement in their marriage for 15 minutes. Researchers then coded the
number of negative start-up occurrences, defined as sequences where neutral affect
expressed by one spouse was followed by negative affect by the other spouse, during this
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discussion. Older couples who were unhappy in their marriages were the least likely to
engage in negative start-ups, a difference interpreted by the researchers as a greater
reluctance to kindle negative affect in an already suboptimal marital arrangement
(Carstensen et al., 1995). In another study where couples discussed an area of contention,
each spouse completed a questionnaire immediately after assessing their level of anger and
anxiety and the warmth/hostility of his or her partner (Smith et al., 2009). Older couples
reported lower levels of anger and perceived greater warmth from their spouses than did
middle-aged couples.

After a Negative Event Has Passed
Perceptions of Severity

After an event has passed, older age is related to more positive and less negative memories
of the experience. For example, older adults appraise daily stressors they had experienced
earlier in the day as less severe than do younger adults even though severity ratings by
objective coders yield no age differences (Almeida & Horn, 2004). Thus, the age difference
in perceived severity is not an artifact of exposure to less severe daily events. Differences in
cognitive appraisals with age are also observed when asking family members about time
spent with one another (Lefkowitz & Fingerman, 2003). When evaluating their previous
interactions, elderly mothers report more frequent positive and less frequent negative
emotions than do their adult daughters. A study examining spousal interactions confirms
age-related increases in positive reappraisals of potentially difficult situations (Story, Berg,
Smith, Beveridge, Henry, & Pearce, 2007). When evaluating how their spouse had behaved
during a prior discussion where couples had discussed an area of contention, older adults
rated their spouse higher on positive interpersonal attributes than did middle-aged couples.
Notably, older adults rated the actions of their spouses more positively than did objective
coders of these interactions (Story et al., 2007).

Laboratory studies examining recall and recognition for positive, negative, and neutral
events reveal more positive and less negative memories for older adults than for younger
adults – performance that is included in the positivity effect described previously
(Carstensen & Mikels, 2005; Mather & Carstensen, 2005). In one study, for example, people
viewed positive, negative, and neutral images and later were asked to recall what they had
seen and to determine if what they had viewed was different from a series of newly
presented images (Charles et al., 2003). Younger adults recognized and recalled a greater
proportion of negative images than positive or neutral ones, showing a bias towards the
negative images. Compared with younger and middle-aged adults, older adults remembered
a greater proportion of positive images relative to neutral and negative ones. These age
differences remained after controlling for current mood (positive and negative affect) and
current levels of depressive symptoms. In another study, negative pictures were not
remembered as well as were positive or neutral pictures among the older adults (Gruhn,
Scheibe, & Baltes, 2007). These findings held after controlling for trait affect and current
mood. Other studies find that older adults do not recall more positive and less negative
information than younger adults, yet the older adults’ performance, nonetheless, indicates a
greater saliency for positive stimuli than negative stimuli. For example, false memory is
higher for positive than negative stimuli among older adults compared to younger adults
(Fernandes, Ross, Wiegand, Schryer, 2008), and older adults report a greater familiarity for
positive words than for negative words (Spaniol, Voss, & Grady, 2008)

Older adults appraise previous events in their lives more positively as well. When asked
about their past and current overall satisfaction about their life, older adults report the past
more positively than do middle-aged and younger adults (Lachman, Röcke, Rosnick, &
Ryff, 2008). Moreover, when examining specific aspects of the past, people recall
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autobiographical incidents more positively over time, but this phenomenon is even stronger
among older adults than younger adults. A study including people ranging from 47 to 102
years-old showed that these memories, however, are even more positive among older adults
than younger adults even after controlling for the amount of time since the event (Kennedy,
Mather, & Carstensen, 2004). Even descriptions of negative events are more positive for
older adults than younger adults; when recalling a negative event, older adults are more
likely to infuse negative memories with positive memories than are younger adults
(Comblain, D’Argembeau, & Van der Linden, 2005).

When Disengaging or De-escalating Negative Experiences Does Not Occur:
Vulnerabilities of Aging

SAVI posits that older adults are motivated to experience positive emotional experiences as
a result of their diminished temporal horizon (as described in socioemotional selectivity
theory) and that they have both the self-knowledge (described in DET theory and the model
of selective optimization and compensation) and the accumulated experience necessary to
use emotion regulation strategies effectively to help them strive towards this goal. Older
adults are motivated to avoid or quickly extricate themselves from negative situations, but
what happens when stressors are unavoidable? In these situations, when older adults face
sustained exposure to highly arousing, inescapable negative situations, SAVI posits that age-
related advantages will be attenuated and sometimes may even disappear. As a result of an
inability to use thoughts and behavior to escape the situation, subjective emotional reports
will be more similar across age groups. As a result of the sustained and higher levels of
physiological arousal, age-related decreases in the ability of the body to down-regulate these
strong responses may lead to more adverse physical responses with age.

Subjective response during highly negative situations—Several studies have
examined age differences in the intensity of emotional experience without examining
emotion regulation, per se. These studies were conducted to test whether older adults were
capable of experiencing emotions with the same intensity as that reported by younger adults
(e.g., Lawton et al., 1992). In short, they are equally adept. Whether emotions were elicited
by emotional film clips (Tsai, Levenson, & Carstensen, 2000), psychosocial stressors
(Uchino, Uno, Holt-Lunstad, & Flinders, 1999) or the re-experiencing of previous emotional
events (Labouvie-Vief et al., 2003; Levenson et al., 1991; Magai et al., 2006), older and
younger adults reported similar subjective responses to negative stimuli. In response to films
that are specifically relevant to their age group (including topics such as bereavement,
Alzheimer’s Disease, and terminal cancer) older adults reported even greater subjective
distress (Kunzmann & Gruhn, 2005; Kunzmann & Richter, 2009). Thus, older and younger
adults are capable of experiencing emotions of equal intensity, but it is unclear whether age
differences exists in the ability to modulate emotional experience.

Other studies have examined age differences between middle-aged and older couples during
and immediately after they discuss an area of conflict in their marriage (described above,
Carstensen et al., 1995; Smith et al., 2009). Older adults report less anger in response to
these situations (Smith et al., 2009). However, because older adults display more positive
emotions in these situations (Carstensen et al., 1995, but see Story et al., 2008), and perceive
these situations more positively (Smith et al., 2009; Story et al., 2008) age differences in
reported emotions are difficult to interpret. Age differences may be the result of enhanced
emotion regulation, or they may reflect the more positive and less negative nature of the
argument for the older adults than the younger adults.
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When asked to regulate emotions—Few studies have examined age differences when
people are given explicit instructions to regulate a negative emotional state. One study
examined age differences in emotion regulation by instructing older and younger adults to
watch a negative film clip, but to think about a happy memory if they found themselves
becoming upset by what they were viewing (Phillips, Henry, Hosie, & Milne, 2008).
Researchers compared their responses to a control condition where participants watched a
negative film clip with no regulation instructions. In the regulation condition, no significant
age differences were observed. Older age, then, was not related to enhanced emotion
regulation outcomes in this situation. In the control condition, older adults expressed more
negative facial expressions and reported greater negative affect than did younger adults.

In another study, younger, middle-aged and older adults watched films that elicited either
sadness or disgust and were told to either adopt a detached and unemotional attitude; to
think about positive affect, or to suppress the behavioral expressions of their reactions
(Shiota & Levenson, 2009). Compared to the “just watch condition” older age was
associated with a linear decrease in their subjective distress when they thought about the
positive aspects, but a linear increase in their subjective distress and physiological reactivity
when they were asked to adopt a detached attitude. Finally, one other published study found
no age differences in regulation while viewing film clips, but this study focused on
regulating the facial expression and not the subjective intensity of their emotional
experience (Kunzmann, Kupperbusch, & Levenson, 2005).2

Outside of the laboratory, researchers have examined emotion regulation indirectly by
studying emotional reactivity to daily stressors. On days when people experience a stressor
in their lives, such as a problem at work, an argument with a partner, or a traffic jam, they
report higher levels of emotional distress than on days when they do not experience stressors
(Almeida, 2005). The difference between the level of emotional distress reported on a
stressor day compared to a non-stressor day represents a person’s level of emotional
reactivity. In a study examining reactivity to different types of daily stressors, older age was
related to decreased reactivity to interpersonal stressors, but not work-related, home-related,
or network-related stressors (network stressors defined by distress over a negative event that
happened to someone close, such as hearing of a family member’s illness or job loss;
Neupert, Almeida, & Charles, 2007).

A more fine-grained analysis of reactivity to interpersonal stressors suggests an explanation
for this age difference. In a daily diary study, adults ranging from 25 to 74 years-old
reported the emotions they had experienced that day (Charles, Piazza, Luong, & Almeida,
2009). They also reported whether they had experienced an actual argument, and whether
they had been in a situation where they could have argued but instead decided to let the
situation pass. Results indicate that older adults were less emotionally reactive to an avoided
argument than they were to an actual argument. This finding points to the strengths of aging,
whereby adults quickly used behaviors that limited their exposure to an unpleasant event,
and they experienced less affective distress as a result. Among younger adults, both the
avoided and the actual argument elicited the same level of emotional reactivity (Charles et
al., 2009). Furthermore, older adults displayed less emotional reactivity to an avoided
argument than did younger adults. These findings are consistent with those from a prior
study where the use of distancing as a coping strategy was related to lower levels of hostility
and blame among older adults than among younger adults (Folkman et al., 1987). For an
actual argument, however, people of all ages reported the same degree of emotional
reactivity. In this situation where they did not avoid the argument, age-related benefits in
emotion regulation disappeared.

2This study found no age differences in the ability to either suppress or amplify emotional experiences.
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Two other studies have examined age differences in reports of subjective emotional
experience in daily life using momentary sampling techniques. In one study, people ranging
from 18 to 94 years-old reported their positive and negative emotional experiences five
random times a day over the course of a week (Carstensen et al., 2000). Researchers
examined the stability of undesirable emotional states (i.e., lower positive or higher negative
affect compared to their individual mean-levels of each of these states) and the stability of
more desirable emotional states (i.e., higher positive or lower negative emotional levels than
their usual mean-level reports of these experience) as well as the transition from one state to
the other. Findings indicate that older age is related to stability of desirable states (low
negative and high positive emotional experience) across time points. When examining the
transition from a high negative to low negative emotional state, however, a quadratic age
pattern emerged. The researchers examined the lability of undesirable states among people
younger and older than sixty years of age to understand this pattern. Findings suggest that
transitions from higher to lower negative mood states were greatest between early to middle
adulthood. After age 60, however, the likelihood of changing from an undesirable to a
desirable emotional state no longer correlated with age.

In the second study, people ranging from 36 to 75 years-old reported their emotions and
whether they experienced a daily hassle or problem every 45 minutes during a one-day,
eight to nine hour time period (Uchino, Berg, Smith, Pearce, & Skinner, 2006). Results
indicated that when people reported hassles, their levels of both positive and negative affect
increased from what they reported when they were not experiencing a hassle. In addition,
older age was related to less stressor reactivity, as assessed by comparing the positive and
negative emotions reported on hassle versus hassle free moments during the day.
Unfortunately, unlike the daily diary studies of emotional reactivity to stressors (e.g.,
Almeida, 2005), no information was included to determine what constituted a daily hassle in
this study, such as whether they involved interpersonal situations or non-relational issues or
whether these problems varied in objective ratings of intensity. Thus, it is impossible to
discern what constituted a hassle for these age groups and to interpret these results as either
supporting or refuting SAVI.

Together, these results reveal age differences that are much less consistent than those in
studies examining appraisals, memory, and behavior in response to emotional stimuli. More
research will be needed to examine age differences in response to stressful situations both
inside and outside of the laboratory. Laboratory studies are necessary to attempt to control
(and study) the many psychosocial factors that may favor older adults, and naturalistic
studies are necessary to capture authentic emotional stressors for people across these age
groups.

In the Midst of a Negative Event: Physiological Arousal
As the prior section revealed, few studies have examined age differences when people are
actively down-regulating a negative emotional response. Thus, predictions regarding age
differences using down-regulating processes are difficult and at this point largely untested.
Emotion theorists reason that emotion regulation strategies are constantly used, and the
types of strategies used are similar before, during, and after an emotion-eliciting event (e.g.,
Campos et al, 2004). The time course of an emotion eliciting event, however, varies in
emotional intensity and arousal.

For situations eliciting low levels of physiological reactivity and ones that dissipate quickly,
age may still be related to better outcomes (Levenson, 2000). When events elicit high levels
of sustained physiological arousal, however, SAVI posits that age-related advantages in
subjective emotional experience will be attenuated and sometimes may disappear
completely. This occurs because people can no longer employ many behaviors that provide
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age-related advantages to well-being. In addition, many age differences in the physiological
reactivity to these events point to worse repercussions for the physical health of older adults
relative to younger adults. The basis of this postulate stems from literature acknowledging
that physiological processes inform emotional experiences (albeit imperfectly), and from
literature proposing that older age is associated with poorer physiological tolerance to stress.

Researchers have proposed that older age is related to poorer physiological responses to
stressful situations. For example, Dienstbier (1989) discussed how prior life experience and
stress inoculation (exposure to low levels of stressors) leads to greater physiological
toughness and resistance in response to stressors. Although aggregated exposure to stressors
and prior life experiences are correlated with age, Dienstbier (1989) clearly stated that aging
would instead have weakening effects on regulation. Similarly and more recently,
researchers have discussed the adverse effects of both psychological stress and aging on the
immune system (see review by Graham, Christian, & Kiecolt-Glaser, 2006). Importantly,
they review literature indicating that psychological stress and aging may have interactive
effects, where the effects of stress are much worse for older rather than younger adults.

Defining age-associated vulnerabilities—The strengths of aging – garnered from time
perspective of both a life lived (experience and self-knowledge) and time left to live
(socioemotional selectivity theory) – result in age-related increases in the avoidance or
tempering of negative situations. Vulnerabilities of aging result in greater difficulty
modulating sustained emotional arousal. Age-associated changes in physiology lead to
reductions in the flexibility to return to stasis, including having less reserve capacity across
systems which reduces the ability to recover from physiological arousal (e.g., Goldspink,
2003); greater dysregulation in the immune system after psychological stressors (Graham et
al., 2006); prolonged elevations in blood pressure and greater increases in fibrinogen after a
stressfully arousing event (Wirtz et al., 2008); and a hypothesized decreased ability to down-
regulate the hypothalamic-pituitary-adrenal (HPA) axis (Sapolsky, Krey, & McEwen, 1986).
This greater age-related difficulty in down-regulating arousal is hypothesized to create
greater wear and tear on the physiological system (e.g., Graham et al, 2006). Age-related
reductions in flexibility in response to sustained arousal are discussed in more detail below
for the cardiovascular system and the HPA system. First, basic age-associated changes in
each system are discussed. Following, sections describe how older age may lead to greater
physiological vulnerabilities in both systems when responding to these stressors.

Age-related changes in the cardiovascular system—When examining
physiological responses to a stressful event, researchers often study cardiovascular (also
called hemodynamic) and neuroendocrinological reactivity. Hemodynamic and
neuroendocrinological processes occur within coordinated activation systems and display
high inter-task consistency for both younger and older adults (Hawkley et al., 2001). Older
age, however, is associated with reduced flexibility in both systems. Older age is related to
increased resistance in the cardiovascular system, the result of slower metabolic rate, lack of
physical activity, and fibrosis and calcium deposits that produce permanent thickening of the
cardiac lining (epithelium), aortic-pulmonary valves, and throughout the vasculature (e.g.,
Ferrari, Radaelli, & Centola, 2003; Folkow & Svanborg, 1993). Heart contractile strength
diminishes such that maximum stroke volume is reduced, and both the systolic and the
relaxation phase of the heart are prolonged. Even in situations where stroke volume and
heart rate are equal across age groups, oxygen needs are greater for older hearts as a result of
greater ventricular tissue mass and a prolonged diastolic period (Folkow & Svanborg, 1993).

Less flexibility within the system is also evidenced by age-related decreases in heart rate
variability (see review by De Meersman & Stein, 2006), attributed to age-related declines in
resting cardiac vagal tone (parasympathetic nervous system; Hrushesky, Fade, Schmitt, &
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Gilbergsen, 1984). Heart rate variability reflects sympathetic and parasympathetic function
of the autonomic nervous system, with greater heart rate variability representing greater
flexibility to adapt to demands on the system. Reduced variability is correlated with negative
health outcomes; for example, lower heart rate variability is associated with increased risk
for sudden cardiac death among people with chronic heart failure (Sandercock & Brodie,
2006).

Age differences in the neuroendocrine system—Less flexibility with age is also
observed in the neuroendocrinological system. Researchers who study neuroendocrine
reactivity often assess changes in levels of cortisol, the end product of activity along the
hypothalamic-pituitary-adrenal (HPA) axis. When people perceive an imagined or actual
threat, a cascading response along the HPA axis ensues, beginning in the hypothalamus with
the release of corticotropin-releasing hormone (CRH), traveling down to the pituitary gland
causing the release of adrenocorticotropin hormone (ACTH), and ending at the adrenal
cortices with the release of cortisol into the bloodstream. Studies examining HPA reactivity
often rely on changes in levels of plasma or salivary cortisol to determine the magnitude of
the stress response. This reactivity occurs in a different biological environment for older and
younger adults given age-related differences in structural and functional aspects of the HPA
axis (Dodt, Theine, Uthgenannt, Born, & Fehm, 1994; see review by Ferrari et al., 2003).

For people of all ages, cortisol fluctuates in a diurnal waveform, highest in the morning and
slowly declining throughout the day. At its nadir, cortisol enters into a quiescent period
before slowly increasing as awakening nears. Of course, like all physiological systems,
individual differences exist both in the levels and patterns of cortisol. People vary widely
from each other in their diurnal waveform, and the pattern of this waveform can fluctuate
even within person from day to day depending on, for example, diet, exercise, and sleep
patterns. In addition, the effects of age will vary widely as a function of prior exposure to
stress and overall physical fitness (Seeman & Robbins, 1994). When examining across large
groups of people, however, this pattern flattens with age: although the peak level of cortisol
is similar among older and younger adults, the slope of this diurnal waveform is not as steep
for older adults, with an end result of higher evening levels of cortisol (e.g., Ferrari et al.,
2003; Wilkinson et al., 2001). In addition, the quiescent period – the time in the middle of
the night when cortisol is lowest – is not only marked by higher levels of cortisol, but also
has a shorter duration among older adults (Ferrari et al., 2003). Higher evening cortisol
among older adults is regarded as a sign of hyperactivity of the HPA axis with age
(Deuschle et al., 1997), which results in less variability in the diurnal rhythm.

Changes in diurnal patterns of cortisol are often considered the result of corticotrophin-
releasing hormone (CRH) disinhibition (Buckley & Schatzberg, 2005). Cortisol released in
circulation travels back to the brain where it inhibits ACTH and CRH through negative
feedback at the hippocampus. According to the glucocorticoid cascade hypothesis, older age
leads to greater reductions in this ability to down-regulate the activity of the HPA axis
(Sapolsky et al., 1986; Wilkinson, Peskind, & Raskind, 1997; Wilkinson et al., 2001). This
hypothesis is consistent with structural changes in the hypothalamus. Mineralocorticoid
receptors, high-affinity receptors responsible for feedback inhibition in the HPA axis and
located primarily in the hippocampus, decrease in number with age (Dodt et al., 1994).
Dysregulation of these high-affinity receptors, and an imbalance between these receptors
and low-affinity glucocorticoid receptors, are further hypothesized reasons for greater
disinhibition needed to down-regulate activity with age (Dodt et al., 1994; Giordano et al.,
2005).
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Age Differences in Physiological Reactivity to Stressors
How will age-related changes in these systems influence emotion reactivity? SAVI predicts
that when people undergo experiences that are severe enough to create heightened and
sustained arousal, older adults have less physiological flexibility necessary to recover
rapidly from these experiences. Researchers have examined age differences in reactivity
(and recovery) most often in the context of physical stressors, such as the stress induced by
exercise. The next section begins by examining age-related changes in physiological
reactivity to high levels of arousal from physical stressors. Physical stressors vary from
emotional stressors because they generally do not increase levels of negative affect or
perceived stress, as opposed to emotional stressors that increase both experiences (Glynn,
Christenfeld, & Gerin, 2002). These studies are included, however, because the same
physiological activation pathways are activated for emotional and non-emotional stressors.
In addition, reactivity to a physical stressor (that does not elicit affective distress) is less
susceptible to modulation by non-physiological factors (i.e., cognitive appraisals), so
physiological reactivity can be assessed with less concern that cognitive appraisals are
driving age differences. The few studies that have examined age differences in reactivity to
emotional stressors will then be presented. The section begins first with the literature on
hemodynamic reactivity and then cortisol reactivity.

Hemodynamic reactivity to physical and emotional stressors—Across age
groups, mean differences exist in both structure and function of the cardiovascular system
that influence reactivity to stressors (for reviews see Ferrari et al., 2003; Folkow &
Svanborg, 1993). Reactivity is often measured by changes in heart rate, respiratory sinus
arrhythmia, blood pressure, and blood coagulation response. In some ways, responses to
physical stressors (assessed commonly by treadmill, cycling, or grip strength tasks) are
comparable across age groups. The pattern of catecholamine release and cardiovascular
response is similar, although attenuated in old age for both physical and emotional stressors.
Older adults have higher plasma levels of epinephrine and greater norepinephrine spillover
(remaining catecholamines released by synapses and present in the blood), but the synthesis
of cardiac norepinephrine is similar across age groups, as is the level of sympathetic
activation (Esler et al., 1995).

Age-related reductions in the vasodilatory effects of epinephrine (a result of increased
thickening of smooth muscles of the vasculature commonly seen among older adults) can
increase blood pressure and place a greater load on the aging heart. In addition, studies of
sustained physiological arousal point to slower recovery periods for older adults (e.g.,
Folkow & Svangborg, 1993). For example, older adults have a prolonged recovery period
after exercise compared to younger adults when examining heart rate relative to peak levels
thirty minutes later (Deschenes et al., 2006). This slower recovery may be even more
pronounced for emotional reactivity, as emotion stimulation often produces greater cardiac
activation than does physical exercise in older adults (Folkow & Svanborg, 1993).

Researchers have confirmed that heart rate increase in response to acute emotional stressors
is attenuated with age(Labouvie-Vief et al., 2003; Levenson, Carstensen, Friesen, & Ekman,
1991; Smith, Hillman, & Duley, 2005; Tsai et al., 2000). These reductions are believed to be
a product of poorer modulation of the cardiac response as a result of reduced vagal
withdrawal (Esler et al, 1995; Taylor, Hayano, & Seals, 1995; Uchino, Holt-Lunstad, Bloor,
& Campo, 2005; but see Kunzmann & Gruhn, 2005). Fewer studies have examined age
differences in other hemodynamic processes that are associated with adverse physical
outcomes and may create greater vulnerabilities with age, such as increases in blood
pressure or hypercoagulation.
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Consistent with findings for reactivity to physical stressors, laboratory and daily diary
studies show that blood pressure reactivity to emotional stressors increases with age in both
cross-sectional (Uchino, Berg, Smith, Pearce, & Skinner, 2006; Uchino et al., 1999) and
longitudinal (Uchino et al., 2005) investigations (see review by Uchino, Birmingham, &
Berg, 2010). Moreover, older adults exhibit less recovery than do younger adults, as
indicated by no significant decreases in blood pressure during low stress periods compared
to higher stress periods (Ritvanen, Louhevaara, Helin, Väisänen, & Hänninen, 2006).
Another study examined three indicators of blood hypercoagulation (fibrinogen; fibrin
degradation fragment D-dimer; and plasma clotting factor VII activity) in response to a
psychological stressor (Wirtz et al., 2008). Among these healthy men, older age was related
to greater increases in these factors. Because hypercoagulation is a risk factor for
cardiovascular disease, these researchers interpret the findings to suggest that older adults
may be more vulnerable to adverse cardiovascular changes as a result of emotional stressors.

Physiological reactivity from both physical and emotional stressors may pose increased risks
to cardiac health with age. Physiological reactivity occurs in an overall system that is less
flexible and resilient with age. Rates of chronic illness also increase with age, and
physiological reactivity to emotional stressors among older adults may place them at risk for
an adverse physical response (Seals & Dinneno, 2004). For people with cardiovascular
disease, strong emotions – either positive or negative – can overwhelm the capabilities of the
heart and lead to sudden cardiac death, as described in medical case studies (Davidson,
Rieckmann, & Clemow, 2004; Folkow & Svanborg, 1993). Older adults, therefore, may
experience both age-related reductions in flexibility as well as further reductions in
flexibility arising from concurrent chronic illnesses. Currently only a handful of studies have
examined these many aspects of hemodynamic reactivity to emotional stressors. Study
replication and additional research in this area will likely yield important insights into
potential age-related vulnerabilities that accompany emotion regulation processes.

Cortisol reactivity to physical and emotional stressors—In both human and
animal models, the HPA response to physical and emotional stressors is prolonged with age,
such that returning to baseline levels takes a longer period of time (see review by Bjorntorp,
2002; Otte et al., 2005). According to Sapolsky’s glucocorticoid cascade hypothesis, this
slower recovery of the HPA axis results from the same disinhibition along the HPA axis
responsible for the age-related attenuated diurnal variation in cortisol (Sapolsky et al., 1986).
Thus, once the physiological response is activated, inhibitory failures appear to reduce the
ability to dampen physiological arousal. This hypothesis originated and received support
from animal studies (e.g., Buchanan, Sparkman, Chen, & Johnson, 3008), but has expanded
to encompass human aging and the physiological response to psychological stressors (Bakke
et al., 2004; see review by Seeman & Robbins, 1994).

Fewer studies have examined age differences using human samples, and they have yielded
mixed results. Some studies examining differences in cortisol reactivity to laboratory
stressors across younger, middle-aged, and older adults have revealed no differences,
although older adults had higher overall levels of basal cortisol (Kudielka, Buske-
Kirschbaum, Hellhammer, & Kirschbaum, 2004; Nicolson, Storms, Ponds, & Sulon, 1997).
Other studies have found greater reactivity to stressors with age (Bakke et al., 2004). In
another study, older un-fit women (determined by maximal oxygen consumption assessed in
a treadmill task) showed greater HPA axis reactivity than younger unfit and fit women
(Traustadottir, Bosch, & Matt, 2005). Physically fit older women, however, showed an
attenuated response to the stressors task. Finally, one study compared middle-aged and older
adults across periods of high and low stress across situations in their daily lives (Ritvanen et
al., 2006). Findings indicate that older adults showed less of a decrease in cortisol levels and
blood pressure during low stress periods. Researchers interpreted these findings as indicative
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of age-related decreases in the ability to down-regulate physiological reactivity, resulting in
longer periods of sustained arousal (Ritvanen et al., 2006). Thus, older adults may be less
reactive to stressors, but once activated they may have greater difficulty recovering from
these experiences. Given the mixed results and the limited number of studies and types of
emotional stressors included in these investigations, further research is needed to confirm
whether and when age is related to vulnerabilities in this system, and how these
vulnerabilities may lead to more adverse physical consequences with age.

Why Does Overall Well-Being Sometimes Decrease in Late Life?
The prior sections discussed the strengths of aging -- defined by age-related increases in
attention, appraisal, and behavioral processes – to explain age-related increases in overall
well-being. The vulnerabilities of aging – defined by reductions in physiological flexibility –
were then introduced to explain why age-related advantages decrease or even disappear
when people experience events that elicit high levels of sustained arousal. SAVI takes these
strengths and vulnerabilities and integrates them within the context of opportunities and
constraints on individual behavior. Returning to Figure 1, the strengths and vulnerabilities
are combined together by the dashed rectangle encompassing them both. This rectangle
represents how strength and vulnerabilities exist within the same context.

For the most part, older adults are successful at employing attentional, appraisal, and/or
behavioral strategies to avoid the experience of negative affect. Why then, do a minority of
people experience affective distress in late life? What is responsible for the attenuated age-
related increases that sometimes appear starting in the late sixties or seventies when
examining large samples of older adults (e.g., Davey et al., 2004; Haynie et al., 2001)?
Slight decreases in life satisfaction (even if they never reach the levels observed among
younger adults – Mroczek & Spiro, 2003) sometimes appear, leaving researchers to wonder
what happens to a sizeable number of older adults that make them less effective at regulating
their emotions.

SAVI posits that upturns in negative affect (and downturns in positive affect) sometimes
observed in longitudinal studies or in studies comparing younger and older adults are
explained by specific circumstances where older adults cannot avoid or decrease their
exposure to the eliciting event. Sometimes, situations arise when people cannot direct their
attention elsewhere, select their environment, or appraise their situations in a way that
eliminates the negative event. In these situations, the strengths of aging cannot be employed
to avoid or curtail these situations, and age-related enhancement of emotional experience
will not be observed. Moreover, the prevalence rates for three such situations increase with
age. One situation involves threats and loss to social belonging, another is exposure to
uncontrollable chronic stressors, and the third is neurological dysregulation. These situations
may largely account for the upturns in negative affect, and downturns in positive affect,
sometimes observed in studies examining people in very old age.

The loss of social belonging—The importance and need for social belonging has been
emphasized by Maslow, Frankl, and many other researchers and philosophers, and has
figured prominently in theories that discuss central human motives (e.g., Baumeister &
Leary, 1995; Frankl, 1959; Maslow, 1943). People with stronger social ties report higher
levels of well-being (Cohen & Wills, 1985) and live longer than those who are socially
isolated or have low quality social support (e.g., House, Landis, & Umberson, 1988).
Loneliness is related to a less positive outlook on life, higher levels of evening cortisol, and
greater physiological reactivity to psychological stressors (Cacioppo et al., 2000).

Researchers have studied the negative effects of loneliness for people ranging from as young
as five years-old to those in later adulthood (e.g., Asher & Paquette, 2003; Dykstra, 2009).
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Older adults generally report greater satisfaction with family members over time
(Carstensen, 1992) and are more satisfied with the size of their social networks than are
younger adults (Lansford et al., 1998). Indeed, some studies have found that older adults
report less loneliness compared to younger and middle-aged adults (e.g., Green, Richardson,
Lago, & Schatten-Jones, 2001; Nolen-Hoeksema & Ahrens, 2002). Other studies, however,
find that the relationship between age and loneliness is best depicted by a u-shaped curve,
highest among younger and older adults and lowest in midlife (Pinquart & Sorenson, 2004).
For example, across 40 different surveys, approximately 40–50% of people aged 80 and
over reported feeling lonely often, but percentages which were only slightly higher than the
reports of people aged 15 to 24 years-old (Dystra, 2009).

The presence of a significant romantic partner plays a stronger role in predicting emotional
loneliness for older adults than younger adults (Green et al., 2001). And, unfortunately, a
situation that may result in a lack of social belonging is the loss of the romantic partner. The
prevalence rate of spousal bereavement increases with age, and this loss is associated with
increases in loneliness over time (Dykstra, van Tilburg, & Gierveld, 2005). The percentage
of people who reported symptoms meeting the criteria for major depressive disorder a year
after spousal bereavement was estimated at 16%, compared to the 4 to 8% observed in
same-aged non-bereaved samples (Clayton & Darvish, 1979; Zisook & Shuchter, 1991).
Marriage can confer multiple benefits beyond the feelings of emotional belonging, including
a partner for social activities, a provider of financial security, or an aide for instrumental
assistance. Studies from the literature on suicide, however, suggests that social integration,
or feelings of belonging within a community, is the primary mechanism explaining the
protective role of marriage for overall mental health for both men and women (Cutright,
Stack, & Fernquist, 2006; 2007). Although some bereaved individuals may still experience a
sense of belonging with other social partners, such as children and close friends and
confidants, those who have relied solely on their partner for their needs of belonging may be
particularly at risk for affective distress.

The marital relationship serves as one example of a situation that often fulfills the need of
social belonging that, when lost, may lead to sustained physiological arousal in the face of
this loss and poor emotion regulation outcomes over time. The loss of social belonging,
however, is not limited to this union. The loss of any beloved person who fulfills the needs
of belonging will cause distress, whether the loss is a cherished friend or family member.
Indeed, the loss of a child is rated as the most severe stressor that can be experienced, just
above the loss of a spouse in severity ratings on life stress scales (e.g., Miller & Rahe,
1997). With age, the probability of experiencing the loss of people who provide this sense of
belonging increases. Among older adults, this lack of belonging, manifested in feelings of
loneliness, is associated with depression (Cacioppo, Hughes, Waite, Hawkley, & Thisted,
2006) and increased blood pressure (Hawkley, Masi, Berry, & Cacioppo, 2006).

Chronic uncontrollable stressors—Negative life events often exert insidious effects
through the ensuing chronic stressors they create (Wagner, Compas, & Howell, 1988).
Constant demands created by chronic, uncontrollable, unpredictable, and pervasive stressors
override age-related strengths in emotion regulatory abilities. Older adults cannot redirect
their attention, explain away, or reappraise such chronic stressors. Over time, this wearing
away of psychological and physical reserves from unrelenting assaults can result in
decreases in emotion regulation capacity. Many circumstances constitute situations that
engender high levels of chronic, unremitting stress characterized by low levels of control,
such as living in intense poverty, living with an abusive spouse, or living with a painful,
functionally limiting, and deteriorating health condition. The uncontrollable aspect of these
experiences leaves people poorly equipped to predict daily stressors in these situations. Two
such situations, however, increase in prevalence with age: functional impairment and
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spousal caregiving. Living with chronic disabilities is associated with distress, and people
who have a severe disability report lower levels of well-being years after the onset of their
conditions (Lucas, 2007). Caregiving for a spouse with dementia is another circumstance
marked by unpredictability, loss of control, and higher levels of distress (Schulz & Beach,
1999).

Researchers have estimated the number of community dwelling people aged 70 years and
older with dementia in 1993 to be 880,000 with mild dementia and 1.2 million with
moderate or severe dementia (Langa et al., 2001). These numbers will only increase over
time as the population in developed countries ages. Among those caring for community-
dwelling people with dementia, 35% consist of the spouse of the affected person. The role of
spousal caregiver demands emotional and physical stamina and takes its toll in both of these
domains. Rates of depression and anxiety among caregivers are higher than among non-
caregivers (Schulz, O’Brien, Bookwala, & Fleissner, 1995). Among caregivers, greater
feelings of distress and perceived burden are the best predictors of poorer mental and
physical health outcomes, including higher levels of major depressive disorder and higher
rates of mortality (Covinsky et al., 2003; Schulz & Beach, 1999). In addition, caregivers
with lower social support show increased cardiovascular reactivity to psychological stressors
compared to non-caregivers and caregivers with higher levels of social support (Uchino,
Kiecolt-Glaser, & Cacioppo, 1992).

The caregiving experience may be particularly pernicious relative to other types of chronic
stressors because it presents a double jeopardy for older adults: not only does the task
constitute a chronic, unrelenting and uncontrollable stressor, but it also represents a situation
where the caregiver slowly loses a person who provides him or her with a sense of
belonging. Perhaps this is one reason why the negative effects continue even after
caregiving responsibilities end; in a study examining bereaved spousal caregivers, health
risk behaviors decreased after the loss of the spouse, but depression levels remained high
and unchanged among strained caregivers (Schulz et al., 2001). In another study, depression
levels remained higher than those of non-caregivers three years after the death of the spouse
(Robinson-Whelen, Tada, MacCallum, McGuire, & Kiecolt-Glaser, 2001).

Neurological dysfunction—Emotion regulation strategies do not demand superior
intelligence, but they often require some judgment and forethought. As a result, people with
cognitive deficits or other processes causing neurological dysregulation affecting the brain
will have a more difficult time engaging in these strategies. Without the use of strategies that
allow people to avoid or decrease their exposure to unpleasant situations, people are more
susceptible to experiencing negative distress. This inability to decrease their exposure to
such events leaves them more vulnerable to age-associated declines in physiological
regulation. People of any age will have greater problems using cognitive and behavioral
emotion regulation strategies in the face of neurological dysregulation, but these conditions
increase in prevalence with age.

The cognitive control model posits that even age-related declines in attentional control that
are subtle and unrelated to a diagnosed disease process will influence emotion regulation
strategies (Knight, Seymour, Gaunt, Baker, Nesmith, & Mather, 2007; Mather & Knight,
2005). When older adults experience decreases in their working memory or are placed in
situations that tax their cognitive capacity, this model states that they will not engage in
strategies of emotion regulation, such as biasing their memory and attention towards positive
information (Mather & Knight, 2005). Furthermore, they will not report high levels of
emotional well-being if they are experiencing cognitive decline (e.g., Dotson, Resnick, &
Zonderman, 2008). In support of this model, older adults who scored the highest on tests
assessing attentional processes displayed a positivity bias that was attenuated among their
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lower scoring peers (Mather & Knight, 2005). In addition, when engaged in a distraction
task that reduced their cognitive resources, older adults failed to show a positivity bias in
their memory (Mather & Knight, 2005). Moreover, adults who score higher on fluid
intelligence measures show less reactivity to daily stressors (Stawski, Almeida, Lachman,
Tun, & Rosnick, 2010). These findings are consistent with a large literature in clinical
psychology revealing that poor cognitive functioning is related to higher levels of depressive
symptomatology (e.g., Dotson et al., 2008). Together, these studies suggest that high levels
of cognitive functioning are necessary for maintaining high levels of emotional well-being.

Are these situations worse for older than younger adults?—The three situations
above – loss of social belonging, exposure to uncontrollable and unrelenting stressors, and
neurological dysfunction – are clearly linked to poor emotional and physical outcomes.
Spousal bereavement (often linked to loss of social belonging), spousal caregiving and
functional disability (often resulting in uncontrollable and unrelenting stressors) and
neurological dsyregulation also increase with age. Thus, these three situations are posited to
explain why – in some longitudinal studies of older adults – a subset of people will
experience an increase in depressive symptoms or overall affective distress over time. And
because incidence rates for these situations increase with age, scientists need to carefully
control for these three factors when examining differences in affective well-being across
younger and older adults.

SAVI posits that these situations may explain the reason why some people do not continue
to show an improving trajectory of affective well-being over time, but will these situations
also have worse ramifications for older than younger adults? Will vulnerabilities of aging
lead older adults to suffer more adverse physical consequences from these circumstances?
Few studies have examined how age may interact with feelings of social belonging.
Hawkley, Cacioppo and their colleagues have suggested that the physiological effects of
loneliness accelerate the physiological declines associated with aging (Hawkley &
Cacioppo, 2007). One study found a significant interaction between age and systolic blood
pressure revealing a stronger effect among older adults (Hawkley et al., 2006). Further
research will need to investigate this possibility in more detail. A second circumstance was
exposure to chronic, unremitting stressors in daily life, such as caregiving for a spouse with
dementia. Researchers posit that the physiological stress of caregiving has worse physical
health consequences for older than younger adults (Graham et al., 2006), but only a handful
of studies have examined how age related to physiological changes across caregivers and
non-caregiving controls. Studying whether respite from caregiving leads to greater
physiological benefits for older than younger caregivers would be one way to test the degree
to which this experience (and the reprieve from this experience) interacts with age to
influence physical outcomes. Finally, neurological dysregulation is hypothesized to limit the
ability to employ cognitive and behavioral strategies necessary to avoid negative stimuli, or
to at least decrease exposure to unpleasant situations. Presumably, the cognitive deficits
would have a similar effect for both younger and older adults.

Areas for Future Research
Some aspects of SAVI are strongly supported: researchers have replicated patterns of
affective well-being across large samples of older adults, and researchers have found that
time left in life strongly predicts how people value emotional goals. Other aspects described
by SAVI, however, need to be empirically examined to either support, refine, or dispute its
hypotheses. Below are specific areas of research highlighted by SAVI’s tenets.
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Explaining Age-Related Reductions in Positive Emotions
Affective well-being is often conceptualized as the difference between positive and negative
affect: the higher the ratio of positive to negative affect, the higher the level of happiness
(Fredrickson & Losada, 2005) and well-being (Bradburn, 1969). In some questionnaires,
however, older adults do not report higher levels of certain positive emotions; for example,
older adults report that they experience lower levels of higher arousal positive emotions,
such as excitement, than do younger adults, but no age differences are observed for low
arousal positive emotions, such as contentment (see review by Pinquart, 2001). One reason
for these decreases in highly surgent positive emotions may lie in the fact that all emotions,
both positive and negative, have the potential to elicit physiological arousal and disrupt
homeostasis. As a result, older adults may choose not to engage in activities, even positive
ones, if these experiences elicit undesirable levels of physiological activation. Examining
motivations and reasons behind changes in discrete positive emotions will help researchers
understand why older age is related to changes in different types of positive emotions.

Exploring Other Emotion Regulation Strategies and the Mechanisms Responsible
SAVI discusses specific attentional processes and appraisals previously identified as
emotion regulation strategies (e.g., Gross, 1998 e.g., Gross, 2001). Age differences in other
strategies, however, have yet to be tested. For example, it is unclear whether patterns of
maladaptive thoughts and behaviors, as defined by clinical researchers (e.g., Beck, Rush,
Shaw, & Emery, 1979; Burns, 1989; Young, Beck, & Weinberger, 1993) change with age.
Understanding age differences across multiple processes will allow us to establish whether
the age-related benefits described above generalize to a vast array of cognitive and
behavioral processes or are specific to only certain types. Additionally, examining these
questions longitudinally will allow us to disentangle time and cohort effects from actual
developmental processes.

In addition to establishing age differences in different processes of emotion regulation,
further research would also help to substantiate, or to qualify, the mechanisms posited to
drive age differences in these strategies. Theories offer different reasons for why thoughts
and behaviors that optimize emotional experience increase with age. These theories are not
mutually exclusive, and research examining each of these various postulates would advance
this field. Studies that examine how time perspective relates directly to emotional experience
and emotion regulation strategies would strengthen theoretical ties posited by
socioemotional selectivity theory. The role of time lived, specifically the experience and
knowledge gained as a result of this time, also needs further study. Obviously not all life
experiences lead to enhanced emotion regulation abilities. Researchers have documented
well the damaging effects of early deprivation and abuse on emotion regulation (e.g.,
Korkeila et al., 2005). In contrast, other research has examined the role of positive role
models and the experience of personal success in shaping future behavior and positive belief
outcomes (Bandura, 1997). Documenting types of experiences related to greater use of
specific emotion regulation strategies would greatly contribute to our understanding of the
importance of experiences from time lived and how they shape developmental trajectories
throughout adulthood.

Questions also remain as to why people choose certain types of emotional goals over others.
For example, researchers discuss the importance in distinguishing between hedonic and
eudaemonic aspects of well-being (Ryff & Singer, 2006). Studies should examine
motivations that underlie optimizing emotional experience potentially at the cost of other
aspects of their own needs, such as focusing on information that may be unpleasant, but
which could provide important information when making decisions about health care of
about other important areas in their lives (cf, Löckenhoff & Carstensen, 2004; 2008).
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Future Directions for Age and Physiological Arousal
The vulnerabilities of aging also present a number of empirical questions that need to be
addressed. Studies examining physiological vulnerability that capture both the time to peak
in physiological reactivity as well as the return to baseline after sustained emotional arousal
will be important contributions to understand emotion regulation across adulthood.
Disentangling ongoing thoughts with physiological reactivity will also be particularly
challenging albeit necessary to advance scientific understanding of emotion and aging. For
example, researchers who examine age differences in emotional expression to emotional
stimuli in a suppression condition proposed that older adults may be engaging in cognitive
strategies spontaneously to down-regulate emotional experience (Magai et al., 2006). A
challenge to researchers examining age differences in physiological activation, then, will be
to differentiate the influences of cognitive skills from general physiological regulatory
capacities. Controlling for other potential confounding factors, such as physical fitness, will
also be necessary. Some of the age-related vulnerabilities that produce loss of physiological
flexibility are potentially modifiable by health behaviors (e.g., Traustadottir et al., 2005). In
addition, more sophisticated assessments that provide indicators of brain activity influencing
both HPA activity and hemodynamic response will also enhance this research area.

Studying the Effects of Low Level Emotional Arousal
SAVI posits that when people experience heightened and sustained arousal, older adults will
not show better emotion regulation outcomes than younger adults. But, will age be related to
emotion regulation for situations eliciting lower levels of emotional arousal? Levenson
(2000) suggested that age-related reductions in cardiovascular reactivity may lead to
serendipitous age benefits of reduced arousal. The idea that reduced initial arousal will
provide an age-related advantage when people are first exposed to negative stimuli is
consistent with findings indicating that older age has been associated with lower levels of
heart rate and skin conductance response in many studies (e.g., Labouvie-Vief, Lumley,
Jain, & Heinze, 2003; Levenson, Carstensen, Friesen, & Ekman, 1991; Tsai, Levenson, &
Carstensen, 2000) but contrasts with studies finding that older adults have higher increases
in blood pressure than do younger adults (Uchino et al., 2006).

A number of reasons, however, may support age-related advantages under conditions of less
physiological arousal. Given the reduced physiological flexibility with age, older adults may
not react to situations of very low arousal as frequently as younger adults. If older adults
have a slower response time to stressors and manage to disengage from the situation quickly,
they may prevent the reactivity from occurring more often than do younger adults. Finally,
older adults may be more likely to engage in appraisals and behaviors that simultaneously
aid emotion regulation during these experiences. Researchers have acknowledged older
adults’ use of emotion regulation strategies that may prevent or dampen the physiological
arousal processes (John & Gross, 2004) and researchers further suggest that reduced
physiological reactivity may be the result of older adults automatically employing these
cognitive strategies earlier in the emotion regulation process than younger adults (Magai et
al., 2006). Future studies will have to examine these questions.

Does Physiological Arousal Play any Role in Subjective Experience?
SAVI posits that physiological vulnerabilities reduce the ability to regulate physiological
effects of the stressors, but how does it inform the subjective emotional state? Researchers
have speculated that the correlation between subjective and physiological response may be
weaker among older adults than younger adults (Uchino et al., 1999). Other work, however,
has shown that loneliness is more strongly related to physiological reactivity in older adults
than in younger adults (Hawkley et al., 2006). If age-related increases in physiological
reactivity are confirmed but are unrelated to subjective emotional experience, then
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researchers might want to question the definition of emotion regulation success. If poor
emotion regulation results in poorer physiological outcomes in late life, then it is insufficient
to only assess subjective well-being outcomes as indicators of emotion regulation success.
Researchers will need to include physical health indicators in their definitions of successful
emotion regulation, particularly when discussing older adults.

Circumstances of Sustained, High Emotional Arousal
In addition to examining the areas of age-related strengths and age-related vulnerabilities,
the three types of situations that are posited to hamper the use of age-related strengths will
have to be further tested and refined. Identifying aspects of the social network that provide a
sense of social belonging and how these feelings predict differences in response to
bereavement may help to clarify individual differences in bereavement outcomes.
Differentiating physical health conditions that comprise unrelenting disruption to daily life
from those that do not disturb daily activities or create daily hassles may also help to
identify specific types of illnesses and disability accounting for increased levels of
depressive symptoms observed in late life among some groups of older adults.

Examining Individual Differences
Finally, this model posits relatively consistent patterns for all people, but of course
individual differences exist across both age-related strengths and age-related vulnerabilities.
For example, high levels of neuroticism may create vulnerabilities to trajectories of well-
being over time. In a longitudinal analysis examining negative affect over almost 25 years,
for example, the majority of the sample reported decreased negative affect and relatively
stable positive affect over time. For people who scored high in neuroticism, however, levels
of negative affect remained high and unchanged over time (Charles et al., 2001). People
with higher levels of neuroticism are more reactive to daily events (Bolger & Schilling,
1991), and greater reactivity over years of responding to daily stressors has been
hypothesized to leave older adults who are high in neuroticism particularly vulnerable to
poor emotion regulation abilities (Mroczek et al., 2006). Perhaps for people with higher
levels of neuroticism, life experiences are not modeling successful coping styles and
outcomes, and instead their experience may only sensitize them to distress. They may also
be more sensitive to physiological perturbations, as Eysenck had hypothesized (1963). This
potential pathway may explain why older adults high in neuroticism are poorer at regulating
their emotions than are their younger counterparts (Mroczek & Almeida, 2004).

Individual differences may also reflect cultural influences. For example, cultures vary in the
value they place on emotional control. In a culture heavily influenced by Confucianism or
Buddhism, emotional moderation is highly valued (Chiu & Kosinski, 1994). Asian cultures
may adopt philosophies and religions that place a stronger emphasis on achieving balance in
their emotional experiences than do Western societies (Tsai, 2007. For cultures that
emphasize emotional control and moderation earlier in life, age differences in reappraisal
strategies may be less pronounced. Societal context also influences exposure to life
experiences that will shape experience with emotion regulation, which will influence the
degree to which time lived is related to enhanced emotion regulation skills.

Summary and Conclusion
Strength and Vulnerability Integration (SAVI) posits that age differences in the success of
emotion regulation will vary according to when the subjective and physiological response to
the emotional experience is captured. Aging is associated with strengths in emotion
regulation that entail the use of attentional, appraisal, and behavioral strategies of emotion
regulation. Older adults engage in strategies that avoid or at least mitigate the elicitation of
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negative emotions more so than younger adults. They organize their social lives such that
their satisfaction with their social network is higher than that reported by younger adults;
they direct their attention to positive stimuli; and they appraise situations in a way that
places them in a more positive light. As a result, older age is related to better emotional
outcomes in general, and when people engage in activities to avoid or disengage with the
unpleasant situation. Mechanisms responsible for these age differences include changes in
perspective from both the realization that time left to live is growing shorter (socioemotional
selectivity theory) and both the experience and the knowledge (including self-knowledge)
resulting from years lived.

SAVI further states that aging is also related to vulnerabilities in emotion regulation as a
consequence of reduced physiological flexibility. The model posits that older adults will
engage in emotion regulation strategies that will result in age-related increases in affective
well-being; in certain situations, however, implementing these skills becomes difficult if not
impossible, and the physiological consequence of failure will result in poorer emotion
regulation outcomes. These circumstances may arise as a result of age-related increases in
the likelihood of experiencing the loss of people who fulfill social belonging needs;
exposure to chronic, unrelenting, and uncontrollable stressors; and neurological
dysregulation. This model offers a springboard for researchers to use when examining
emotion regulation across adulthood, providing specific testable postulates for researchers to
continue to test, refine, and extend knowledge in the field of aging and emotion.

In sum, we become savvier in the strategies we use to regulate our emotions with age…..but
we are all subject to environmental influences. When faced with constraining conditions
where we cannot avoid the elicitation of a sustained emotional experience, age-related
vulnerabilities in physiological flexibility will become apparent. SAVI predicts when and
why emotion regulation abilities improve with age, and when these advantages attenuate of
disappear to understand the complex story of how physiology, appraisals, and life context
are integrated together in the adult developmental trajectory of emotional experience.
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Figure 1.
A model of strength and vulnerability integration (SAVI).
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