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Abstract

Personal views on aging, such as age stereotypes and subjective aging, can affect various health
outcomes in later life. For the past 20 years or so, a large body of experimental and longitudinal
work has provided ample evidence for this connection. Thus, it seems timely to better understand
the pathways of this linkage. The majority of existing studies has either focused on age stereotypes
or subjective aging. This theoretical paper provides a systematic comparison of major theoretical
approaches that offer explanations through which different views on aging may affect health. After
a short review of findings on the short- and long-term effects of different views on aging, we
describe theoretical approaches that provide explanations of underlying mechanisms for the effect
of both uni- and multidimensional views on aging on health outcomes. We compare the specific
characteristics of these approaches, provide a heuristic framework and outline recommendations
for future research routes. A better understanding of the impact of different views on aging on
health outcomes is not only relevant for basic research in life-span developmental psychology,
geropsychology and health psychology, it has also implications for intervention research and
public health practices.
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Introduction

Whenever individuals think about their own aging, about being old, or old people as a group,
they are more likely to think of decline and losses than of gains and growth (Heckhausen,
Dixon, & Baltes, 1989; Hummert, 2011). These losses can refer to physical or psychological
changes (e.g., having wrinkles, having chronic diseases or disabilities, becoming forgetful),
personality traits (e.g., being or becoming more rigid), social losses (e.g., death of a spouse
or close friends), or behavioral tendencies (e.g., being or becoming dependent on others). In
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comparison, gains and growth can, for example, refer to increase in freedom, patience,
dignity, sense of maturity or wisdom associated with aging (Heckhausen et al., 1989). Do
such gain- and loss-related views on aging and old age contribute to the understanding of the
great interindividual differences in how individuals age? For the past 20 years or so, a large
body of experimental and longitudinal work has shown that individuals’ views on aging
make a significant difference for how healthy and long they live (for meta-analyses see
Lamont, Swift, & Abrams, 2015; Meisner, 2012; Westerhof et al., 2014).

In light of these well-replicated findings, researchers now face the task of understanding the
pathways and mechanisms of how views on aging affect health and longevity. Existing meta-
analyses and reviews have either focused on age stereotypes or subjective aging (i.e., self-
perceptions of aging or subjective age). Now, as many studies have examined the connection
between views on aging and health, it seems reasonable to undertake a joint reflection and
systematic comparison of different conceptual approaches that refer to uni- or
multidimensional measures of age stereotypes, self-perceptions of aging or subjective age.
As the impact of views on aging on health is empirically well established, we now need to
better understand the possible pathways and mechanisms by which different views on aging
affect different health outcomes. The paper addresses and integrates what is currently known
about possible pathways and what we still need to learn from future research.

Gaining a better understanding of the connection between views on aging and health
outcomes is not only relevant for basic research in life-span developmental psychology,
geropsychology and health psychology, but it also has implications for intervention research
and public health practices. For example, promoting positive views on aging may facilitate
the implementation of preventive health-promotion programs as recent studies suggest (e.g.,
Brothers & Diehl, 2017; Wolff, Schiiz, Ziegelmann, Warner, & Wurm, 2015). Such
approaches must be based on well-proven and robust conceptual frameworks regarding the
mechanisms underlying the linkage between views on aging and health outcomes (Miche,
Brothers, Diehl, & Wahl, 2015).

When we speak of health-related outcomes, we intentionally use a broad conceptualization
of health, including physical, functional, cognitive, psychological as well as subjective
health. Most studies investigating the connection between views on aging and health have
only considered a single health outcome, but some studies have shown consistent findings
for different health outcomes, such as physical and mental health (Wurm & Benyamini,
2014). Using a broad conceptualization of health might thus be beneficial in illuminating the
processes and conditions under which views on aging exert their influence and to get a more
comprehensive view on these processes.

For the sake of consistency and clarity, we will use the term age stereotypes when we speak
of socially shared beliefs about the process of aging and about older people as a group.
Whereas cultural age stereotypes refer to how older people are perceived and valued in a
society, individuals also have personal age stereotypes; that is, they endorse certain but not
all cultural stereotypes. If people apply these stereotypes to themselves they become self-
stereotypes, and through this process of self-stereotyping cultural age stereotypes often exert
their negative effects on individuals’ behavior. In comparison, subjective aging refers to
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individuals’ experiences with their own aging process and the state of being old, including
self-perceptions of aging, and feelings of subjective age. Thus, whereas age stereotypes that
people apply to themselves are strongly influenced by societal views on aging, self-
perceptions of aging are more based on own behavioral experiences as well as on a person’s
biography and personality. Subjective age may have an intermediate position: Older
individuals may feel younger to protect themselves from environmental and social cues on
aging, but subjective age also seems to be based on personal experiences with aging.
Because age stereotypes and subjective aging are inseparably linked at the individual level,
we treat them as a family of constructs for which we use the umbrella term views on aging
(VOA). The comparison of different VoA on health outcomes, however, can provide evidence
about similarities and differences of their pathways to health-related outcomes.

In the following, we start our analysis with a brief overview of studies that have shown the
impact of VoA on a variety of health outcomes. Second, we describe theoretical approaches
that address the connection between different VOA and health outcomes, and systematically
compare their strengths and limitations. Finally, we provide a heuristic framework and
directions for further research routes.

Overview of research on views on aging and health-related outcomes

A considerable number of studies have examined the impact of age stereotypes or subjective
aging on health-related outcomes. Experimental studies investigated the transient impact of a
short-term activation of age stereotypes or subjective age on health-related outcomes,
whereas longitudinal observational studies showed the long-term impact of VoA. In addition,
a number of cross-sectional studies exist on the relation of VOA and health-related outcomes.
However, the following sections focus on experimental and longitudinal observational
studies, because they are better suited to speak to the causality and directionality of effects.

The impact of age stereotypes on health-related outcomes

Short-term activation of age stereotypes—Experimental studies, by definition and
design, focus on the short-term activation of age stereotypes. Age stereotypes can be
activated either implicitly by presenting primes with age stereotypic content (e.g., words,
pictures, stories, quizzes) outside of participants’ conscious awareness, or explicitly by
presenting the primes openly and at the level of conscious awareness.

Starting in the late 1990s, Levy and colleagues found, for example, that priming older
individuals with positive age stereotypes led to an increase in walking speed (Hausdorff,
Levy, & Wei, 1999) and improved memory performance (Levy, 1996), whereas priming with
negative stereotypes led to unsteadier handwriting (Levy, 2000), deterioration in postural
stability and balance (Levy & Leifheit-Limson, 2009), as well as poorer memory
performance (Levy, 1996). Most later experimental studies have been conducted in the
cognitive domain, which is probably most strongly linked to stereotypes of age-related loss
both in terms of memory (for a meta-analysis see Horton, Baker, Pearce, & Deakin, 2008)
and cognitive performance in general (for a meta-analysis see Lamont et al., 2015). Both
meta-analyses supported age-stereotype congruent effects.
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In addition, psychological indicators of health are also susceptible to age-stereotype priming.
Specifically, age stereotype congruency effects have been found for will to live (Levy,
Ashman, & Dror, 1999; Marques, Lima, Abrams, & Swift, 2014) and dependency (Coudin
& Alexopoulos, 2010), indicating that older people who were subliminally primed with
negative stereotypes were more likely to turn down life-prolonging interventions in
hypothetical medical situations and showed more frequent help-seeking behavior.

With regard to the overall effect of experimentally activated age stereotypes, the meta-
analysis by Lamont et al. (2015) showed that more negative age stereotypes lead to less
favorable behavior and performance (mean effect size ¢= 0.28). Positive age stereotypes
seem to have a buffering function or even work in the opposite direction. Also, another
meta-analysis showed a significant effect of age stereotypes on behavioral outcomes (partial
12 = 0.32; Meisner, 2012). In addition, the study of Meisner (2012) pointed to an almost
three times stronger impact of negative primes compared to positive primes, suggesting that
negative stereotypes exert stronger effects on behavior, and possibly health, than positive
ones. Thus, existing experimental research points to the role of age stereotypes for short-
term health-related outcomes.

Long-term implications of age stereotypes—There is strong evidence for long-term
effects of negative age stereotypes on different facets of health in later in life, even when
controlling for other long-term predictors of health such as age, sex, education, physical
status, self-rated health, and well-being. In a landmark study by Levy, Zonderman, Slade,
and Ferrucci (2009), participants from the Baltimore Longitudinal Study of Aging (BLSA)
who had more negative age stereotypes earlier in life were more likely to suffer from a
cardiovascular event 38 years later compared to those with more positive age stereotypes.
Furthermore, effects of age stereotypes on cognitive performance and respective biomarkers
have repeatedly been supported. Levy’s research group showed, among others, that
individuals with more negative stereotypes developed worse memory performance over a 38-
year time span than those with more positive age stereotypes (Levy & Leifheit-Limson,
2009; Levy, Zonderman, Slade, & Ferrucci, 2011). Another recent study based on BLSA
showed that participants with more negative age stereotypes earlier in life had elevated
counts of biomarkers related to Alzheimer’s disease in a post-mortem brain autopsy (Levy et
al., 2016).

Regarding other health-related outcomes, older individuals with more negative age
stereotypes were more likely to experience a hospitalization (Levy, Slade, Chung, & Gill,
2014), had a lower likelihood to recover from disability (Levy, Slade, Murphy, & Gill,
2012), and showed a steeper hearing decline over a period of 36 months (Levy, Slade, &
Gill, 2006). Besides physical health also psychological and subjective health are affected by
age stereotypes. Emile and colleagues showed, for example, that negative age stereotypes at
baseline were related to lower subjective perceptions of health over a 9-month period
(Emile, d’Arripe-Longueville, Cheval, Amato, & Chalabaev, 2014). In addition, a study by
Rothermund (2005) showed that participants with more negative age stereotypes at baseline
had elevated depression scores four years later. Together, these studies indicate that age
stereotypes also affect different facets of health in the long run.

Dev Rev. Author manuscript; available in PMC 2021 April 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Wurm et al.

Page 5

The impact of subjective aging on health-related outcomes

Short-term activation of subjective aging—Compared to experimental research on
age stereotypes, a smaller number of studies addressed subjective age, whereas self-
perceptions of aging have not been considered. Several studies experimentally manipulated
subjective age by experiences of visual disfluency (Eibach, Mock, & Courtney, 2010),
experiences of generation gaps (Eibach et al., 2010), age stereotype priming (Kotter-Grihn
& Hess, 2012; Weiss & Freund, 2012), memory tests (Hughes, Geraci, & De Forrest, 2013),
or performance feedback (grip strength; Stephan, Chalabaev, Kotter-Griihn, & Jaconelli,
2013). However, only one of these studies examined health-related effects of changes in
subjective age: When older individuals were experimentally induced to feel younger, they
showed a significant increase in grip strength (Stephan et al., 2013), which is a robust
predictor of disability in old age (e.g., Rantanen et al., 1999).

Long-term implications of subjective aging—Although the effect of subjective age
on health-related outcomes has rarely been examined in experimental studies, there is more
evidence on the long-term consequences of subjective aging on health and mortality. Three
recent reviews of the literature examined the existing evidence regarding the influence of
subjective aging variables on different health outcomes (Kotter-Griihn, Kornadt, & Stephan,
2016; Warmoth, Tarrant, Abraham, & Lang, 2016; Westerhof & Wurm, 2015). Integrating
studies that investigated the longitudinal effects of self-perceptions of aging and subjective
age on health and mortality of older adults, a recent meta-analysis found equally strong
effects in the medium range of effect sizes for both kinds of measures (Westerhof et al.,
2014). Individuals who perceived their own aging as more favorable or felt younger than
they actually were, stayed in fact more healthy (e.g., Spuling, Miche, Wurm, & Wahl, 2013;
Wurm, Tesch-Rémer, & Tomasik, 2007; Wurm, Tomasik, & Tesch-Rémer, 2008). Moreover,
individuals with more positive self-perceptions of aging showed improved functional health
and physical performance, such as walking speed (e.g., Robertson & Kenny, 2015; Sargent-
Cox, Anstey, & Luszcz, 2012), and lived longer than those with more negative self-
perceptions of aging or higher subjective age (e.g., Kotter-Griihn, Kleinspehn-Ammerlahn,
Gerstorf, & Smith, 2009; Levy & Myers, 2005; Rippon & Steptoe, 2015; Sargent-Cox,
Anstey, & Luszcz, 2014). To illustrate this, in a classic study by Levy, Slade, Kunkel, and
Kasl (2002) adults who had more positive self-perceptions of aging lived, on average, 7.5
years longer than individuals with more negative self-perceptions of aging. This effect
persisted after controlling for relevant covariates. Interestingly, this effect was also larger
than the gain in years of life known from other studies for physiological measures (e.g., low
cholesterol or systolic blood pressure), or health behavior (e.g., lower body mass index, no
history of smoking, tendency to exercise). In addition, two recent longitudinal studies
suggest that feeling older increases the risk for overnight hospitalization of older adults
while positive self-perceptions of aging are associated with a lower risk for overnight
hospitalization (Stephan, Sutin, & Terracciano, 2016; Sun, Kim, & Smith, 2017).

Finally, subjective age and self-perceptions of aging also have effects on cognitive abilities
and psychological health. Focusing on episodic memory as well as executive abilities,
Stephan, Caudroit, Jaconelli, and Terracciano (2014) showed that younger subjective age
was linked to better cognitive performance 10 years later. In addition, a number of recent
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studies up to twelve years have shown that negative self-perceptions of aging are associated
with lower cognitive performance (Robertson, King-Kallimanis, & Kenny, 2016; Seidler &
Wolff, 2017; Siebert, Wahl, & Schrdder, 2016). Freeman et al. (2016) examined the impact
of self-perceptions of aging on mental disorders over a period of about 2.5 years and
confirmed the role of negative self-perceptions of aging for the development and persistence
of depressive symptoms and anxiety.

Taken together, experimental studies have consistently provided evidence for short-term
consequences of individuals’ VoA, whereas a number of longitudinal studies were able to
demonstrate that VoA can also have far-reaching effects on physical or psychological health,
cognitive performance, and longevity. In order to identify the common and varying
mechanisms by which age stereotypes and subjective aging lead to health effects, the next
section compares different theoretical frameworks that provide explanations why, when and
how age stereotypes and subjective aging may affect health-related outcomes.

Explaining effects and understanding underlying mechanisms

Since the 1990s, several theoretical approaches were developed to explain why and when
VOA can exert deleterious or protective effects (Diehl, Wahl, Brothers, & Miche, 2015). In
the following we will focus our discussion to theoretical approaches and empirical findings
that provide explanations for the effect of age stereotypes or subjective aging on health-
related outcomes. Some of these approaches explicitly address the role of multidimensional
VoA by distinguishing between different gain- and loss-related, or domain-specific, VOA. As
this differentiation might contribute to the understanding of how VoA affect health, we
describe these approaches and findings in separate sections.

Concepts and findings on the pathways of age stereotypes to health-related outcomes

Stereotype threat theory—Stereotype Threat Theory (Steele & Aronson, 1995) was the
first that provided explanations on how stereotype activation can affect health-related
outcomes in the short term. The theory was developed in the context of experimental studies
on racial stereotypes and refers to any group about whom stereotypes exist. According to
this theory, people fear to confirm and thus being reduced to the negative stereotypes that
exist in society about their group: this fear interferes with everyday tasks and thereby leads
to a poorer functioning on these tasks (Steele, 1997). For example, the fear of being seen as
old would interfere with a cognitive task by lowering performance expectations or by
disrupting strategy use (Chasteen, Kang, & Remedios, 2012). The task is subsequently less
well performed which in turn confirms the stereotype.

Age-related stereotype threat is usually induced by either fact-based manipulations (i.e.,
factual statements about age-group differences or age-related decline) or stereotype-based
manipulations (i.e., statements reflecting what most people think about aging or old age;
Lamont et al., 2015). Such experimental manipulations intend to explain when and how age
stereotypes lead to lower performance in older adults. A meta-analysis on the effects of age-
based stereotypes showed significant effects of stereotype threat on the physical and
cognitive performance of older people (effect size of 0.28; Lamont et al., 2015), thus
providing support for the effect of stereotype threat in this realm. Effects were small to
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medium though, and according to Zebrowitz (2003), older people may be able to inoculate
themselves against the negative effects of stereotype threat by having younger self-
perceptions. Consequently and in line with research on other stereotypes (e.g., gender;
Schmader, 2002; Schmader, Johns, & Forbes, 2008), stereotype threat has been shown to
lead to stronger effects for people that identify more strongly with their age group (Kang &
Chasteen, 2009; O’Brien & Hummert, 2006). For example, a recent study suggests that
inducing stereotype threat about age-related hearing decline affects subjective hearing
abilities of older individuals (i.e., those in their late 50s or 60s), but not that of younger
individuals (Barber & Lee, 2016). Other studies also suggest that stereotype threat might be
more salient and threatening for young-old people entering the life stage of “old age”
because their association with the group of older persons is still ambiguous (Barber &
Mather, 2014). For old-old individuals, however, stereotype threat could play a weaker role,
possibly because they think they already match the stereotype (Eich, Murayama, Castel, &
Knowlton, 2014; Hess & Hinson, 2006). Taken together, stereotype threat theory can explain
when stereotypes exert short-term effects on health-related outcomes. People have to
become aware of the stereotype and need to recognize that they belong to the stereotyped
group in order to elicit fear.

Stereotype embodiment theory—Stereotype embodiment theory takes a lifespan
perspective on the development and impact of both negative and positive age stereotypes on
individual aging processes. That is, the theory recognizes that individuals internalize positive
and negative stereotypical beliefs about aging and older persons from early childhood on
(Levy, 2009). As these stereotypes first apply to another than the own age group, for a long
time in life there is no psychological need to scrutinize their content or defend against them.

Rather, these age stereotypes are continuously reinforced over time because individuals are
continuously exposed to the age stereotypes of their culture (North & Fiske, 2015). Yet, as
individuals grow older, age stereotypes become increasingly self-relevant (Rothermund,
2005). Rothermund and Brandtstadter (2003), for example, showed that the content of age
stereotypes was internalized into adults’ current self-concepts over a period of eight years.
That is, as participants got older, their self-representations turned more into the direction of
the age stereotypes they held earlier in life. This finding that was corroborated by a study of
Kornadt, Voss, and Rothermund (2017), providing further support that age stereotypes
increase in self-relevance as individuals grow older.

Two meta-analyses on the effects of age-based stereotypes provided support for stereotype
embodiment theory, showing that positive and negative stereotype priming affected memory
performance and other behavioral outcomes (e.g., psychomotor skills such as gait speed,
walking time or handwriting) of older people (effect sizes of 0.38 and 0.32, respectively; cf.
Horton et al., 2008; Meisner, 2012). Besides experimentally induced short-term effects,
internalization of age stereotypes can also have long-term effects on health-related outcomes
(e.g., Levy etal., 2012).

Levy (2009) proposed three possible pathways by which age stereotypes exert their
influence: physiological processes, behavioral pathways, and psychological mechanisms.
The physiological pathway assumes that negative age stereotypes contribute to an increase in
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psychological stress, which is reflected in a physiological stress response that can affect
multiple organ systems; in turn, this might have negative effects on health. Experimental
studies have shown impressive short-term effects of age stereotype manipulations on
objective indicators of cardiovascular health: Priming people with negative age stereotypes
induced cardiovascular stress responses, such as elevated blood pressure and heart rate
(Auman, Bosworth, & Hess, 2005; Levy, Hausdorff, Hencke, & Wei, 2000; Levy et al.,
2008; Weiss, 2016), whereas positive stereotypes ameliorated this effect (Levy et al., 2000).
In addition, two longitudinal studies have examined long-term effects of age stereotypes on
stress response. One study showed the long-term cortisol level of older people was lower if
they held more-positive age stereotypes (Levy, Moffat, Resnick, Slade, & Ferrucci, 2016),
whereas the other suggests that negative age stereotypes are associated with shorter telomere
length, which is considered a marker of accelerated cellular aging (Pietrzak et al., 2016).

The behavioral pathway assumes that people with more positive age stereotypes are
healthier, have higher life satisfaction, and live longer due to their engagement in preventive
or health-promoting behaviors. An experimental study by Coudin and Alexopoulos (2010)
indicated that older individuals who were subjected to negative stereotype activation more
often asked for help with a puzzle task than those in a neutral or positive condition.
According to the authors, the manipulation increased help-seeking behavior and might point
to increased feelings of helplessness and dependency, but also to a higher deliberate use of
secondary control strategies.

The third pathway relates to psychological mechanisms. In this context, Levy (2009) refers
to the concept of “self-fulfilling prophecies” which traces back to Merton (1948). It assumes
that a false definition of a prospective situation becomes an integral part of the situation and
thus affects subsequent developments. Translated into the context of age stereotypes this
could mean, for example, that negative age stereotypes may keep individuals from engaging
in behaviors that would otherwise be good for them, because these stereotypes undermine
psychological resources (Wurm & Schiiz, 2015). By doing so, negative VoA may lead to
outcomes that have been dreaded in the first place.

Several studies examined the role of psychological resources as potential mediator or
moderator to understand how age stereotypes might turn into a self-fulfilling prophecy for
health-related outcomes. With regard to mediators, experimental research has shown that
negative age stereotypes decreased mathematical and memory self-efficacy as well as will to
live and thereby cognitive function, health, and survival (Levy, 1996; Levy et al., 1999,
2000). Psychological resources have also been examined as moderator. A recent
experimental study on negative age stereotypes showed that older people had lower memory
performance and higher blood pressure if they believed in the inevitability rather than the
modifiability of aging (Weiss, 2016). Similar results were reported by Plaks and Chasteen
(2013), indicating that beliefs about the malleability of age-related changes influence the
effects of stereotypes on outcomes.

Multidimensional approaches to age stereotypes: Stereotype matching—Many
previous studies on age stereotypes were based on a unidimensional approach of VoA,
placing adults’ perceptions on a good-bad or positive-negative continuum. As part of the
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stereotype embodiment theory, the stereotype matching effect (Levy & Leifheit-Limson,
2009) goes beyond this approach and refers to the assumption that stereotypes in a certain
life domain should have a stronger effect if their content matches the outcome domain. Levy
and Leifheit-Limson (2009) subliminally primed older adults with stereotypes in the
physical vs. cognitive domain, and found that priming effects on participants’ performance
(physical task vs. cognitive task) were substantially stronger when the stereotype content and
behavioral domain matched. In two cross-sectional studies, Meisner and colleagues found
that the association between general (i.e. not self-related) expectations regarding aging and
old age and health-related outcomes was dependent on the type of aging expectations
(Meisner & Baker, 2012; Meisner, Weir, & Baker, 2013). For example, only a subscale that
referred to physical aging expectations was correlated with physical activity in older adults
whereas this was not the case for subscales on mental and cognitive health (Meisner et al.,
2013). These findings have implications for the conceptualization, measurement and
pathways of views on aging, as they suggest that domain-specific VoA may help to
understand which views may affect which kind of health-related outcomes.

Concepts and findings on the pathways of self-perceptions of aging to health-related

outcomes

When M. Powell Lawton developed a new scale to measure morale in old age during the
1970s, he aimed at complementing existing unidimensional morale scales by a new
multidimensional scale, including attitudes toward own aging, agitation and lonely
dissatisfaction (Lawton, 1975). The attitudes toward own aging subscale (ATOA) of
Lawton’s Philadelphia Geriatric Morale Scale (PGCMS) has provided the basis for a number
of studies examining the impact of self-perceptions of aging on health and longevity
(Westerhof et al., 2014). A conceptual framework of pathways of self-perceptions of aging
on health and mortality has been described in the stereotype embodiment theory. According
to this theory, age stereotypes are internalized and shape self-perceptions of aging. Thus, this
theoretical framework allows also describing mechanisms and pathways by which self-
perceptions of aging contribute to specific health outcomes. The following findings are
based on the unidimensional ATOA scale reflecting adults’ perceptions on a positive-
negative continuum.

The physiological pathway was examined by a study that measured the effect of self-
perceptions of aging on cortisol level of older adults on two consecutive days (Sindi et al.,
2012). This study, however, could only find marginal effects which might have been due to
the small sample size and short time interval of the study. More support for the validity of
the physiological pathway comes from recent findings based on the Health and Retirement
survey showing that C-reactive protein, a biomarker of inflammation, partially mediated the
relationship between self-perceptions of aging and longevity over a six-year period (Levy &
Bavishi, 2016). Another study based on the ATOA scale has provided support for the
behavioral pathway of self-perceptions of aging to health. According to a study of Levy and
Myers (2004), positive self-perceptions of aging predicted more preventive health behaviors
over a period of two decades. Finally, also psychological mechanisms for the long-term
impact of self-perceptions of aging on health could be identified. Levy showed that people
with more positive self-perceptions of aging perceived higher control four years later which
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was linked to better functional health within the next sixteen years (Levy, Slade, Kunkel et
al., 2002). Another study pointed to the impact of positive self-perceptions of aging on
higher longevity, whereas will to live mediated this relationship partially (Levy, Slade, &
Kasl, 2002). In addition, self-perceptions of aging were examined as mediator between
personality traits and depressive symptoms; especially, higher neuroticism was associated
with more negative self-perceptions of aging, which, in turn, was associated with more
depressive symptoms (O’Shea, Dotson, & Fieo, 2016). All three pathways are therefore
empirically supported for the unidimensional concept of self-perceptions of aging.

Multidimensional approaches to self-perceptions of aging: Age-related gains and losses

Like age stereotypes, self-perceptions of aging can be both positive and negative, referring to
aging-related losses, such as physical or social losses, as well as to gains, such as more
liberties and time for new interests (Connidis, 1989; Keller, Leventhal, & Larson, 1989;
Steverink, Westerhof, Bode, & Dittmann-Kohli, 2001). For this reason, self-perceptions of
aging have been increasingly conceptualized as multidimensional constructs (Diehl et al.,
2014; Kornadt & Rothermund, 2015; Steverink et al., 2001; Wurm et al., 2007). In this way,
self-perceptions of aging can better reflect the multidirectionality and multidimensionality
that is inherent in adult development and the aging process (Baltes, 1987) as the specific
impact of gain- and loss-related VoA on health can be considered.

Although some large-scale longitudinal studies have conceptualized self-perceptions of
aging as multidimensional, only the concept of Awareness of Age-Related Change (AARC)
provides a theoretical framework that explicitly focuses on multidimensionality. AARC was
a priori conceptualized as a multidimensional and multidirectional construct that draws on
middle-aged and older adults’ actual behavioral experiences and perceptions in key
behavioral domains (Diehl & Wahl, 2010; Diehl et al., 2014; Kornadt & Rothermund, 2011;
Steverink et al., 2001). The concept of AARC is rooted in a phenomenological and action-
theoretical tradition (Brandtstadter, 1999; Ryff, 1984). Diehl and Wahl (2010) defined
AARC as “...all those experiences that make a person aware that his or her behavior, level
of performance, or ways of experiencing his or her life have changed as a consequence of
having grown older (i.e., increased chronological age)” (p. 340). AARC focuses specifically
on five life domains: health and physical functioning; cognitive functioning; interpersonal
relations, social-cognitive and social-emotional functioning; and lifestyle and engagement.
Both positive and negative changes are considered for each domain, resulting in two
overarching, cross-domain factors representing gain- and loss-related experiences.
Regarding potential mechanisms, the concept of AARC assumes that awareness and
processing of age-related change contributes to self-regulation of behavior and personal
meaning making which for their part affect health-related outcomes. Whereas some
multidimensional measures such as AARC and also the AgeCog scales (Steverink et al.,
2001; Wurm et al., 2007) refer to the individual’s present or past experiences, other studies
have included future self-views, which comprise domain-specific expectations, hopes, and
fears about how one will be and lead one’s life in old age (Kornadt, Voss, & Rothermund,
2015; Sarkisian, Hays, Berry, & Mangione, 2002; Voss, Kornadt, & Rothermund, 2017).
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The three pathways suggested in the Stereotype Embodiment Theory could also apply to
multidimensional concepts of self-perceptions of aging. Whereas the physiological pathway
has not been examined so far, the behavioral pathway was supported by two longitudinal
studies, using the AgeCog subscale on the gain-related view of aging as ongoing
development. One of these studies showed that a more gain-related view on aging led to
more physical activity in a sample covering the age span from midlife to old age (Wurm,
Tomasik, & Tesch-Romer, 2010), a finding which was complemented by another
longitudinal study corroborating the mediating role of physical activity in the link between
this self-perception of aging and health (Beyer, Wolff, Warner, Schiiz, & Wurm, 2015).

Other studies provided support for the psychological pathway of multidimensional self-
perceptions of aging. Dutt, Gabrian, and Wahl (2016) found in a longitudinal study over a
period of 2.5 years that the association between perceived AARC gains and change in
depressive symptoms was moderated by developmental regulatory strategies, i.e.,
assimilation and accommodation (Brandtstadter & Renner, 1990). When perceived gains
were low, fewer increases in depressive symptoms were reported when accommodation was
high, that is, when individuals showed a higher flexibility in “changing the self” strategies
(Brandtstadter & Rothermund, 2002). Another longitudinal study pointed to the detrimental
impact of a loss-related VoA (i.e. viewing aging as associated with physical losses) on
physical and mental health. However, higher optimism buffered this detrimental effect
(Wurm & Benyamini, 2014). Finally, a six-month longitudinal study on older adults found
that a loss-related VoA moderated the effect of a serious health event on the use of SOC-
strategies. That is, in case of a serious health event, the perception that aging is associated
with physical losses led to lower use of SOC strategies promoting a healthy lifestyle (Wurm,
Warner, Ziegelmann, Wolff, & Schiiz, 2013). So far, only few studies have examined the
pathways of loss- and gain-related self-perceptions of aging on health which is why the
question is still open whether it is similarly detrimental to health if individuals associate
aging with losses and or if they do not associate aging with further gains. A cross-sectional
study of Brothers, Miche, Wahl, and Diehl (2015) suggests that a loss-related view might be
more detrimental to health. In this study, AARC mediated the association between global
measures of subjective aging and functional health as assessed by the SF-36 (Ware et al.,
2007). That is, holding more negative self-perceptions of aging was associated with greater
AARC losses, which, in turn, was associated with poorer functional health. Remarkably, this
association was considerably stronger compared to the association with AARC gains
(Brothers et al., 2015).

Approaches to subjective age: Uni- and multidimensional concepts and age group
dissociation

Drawing on the cultural maxim that “one is only as old as one feels,” subjective age has
mainly been studied using a single item on subjective age: “What age do you feel?” (Barak
& Stern, 1986; Peters, 1971). Age identity is then operationalized as the difference between
the person’s subjective and chronological age (Westerhof, Barrett, & Steverink, 2003). This
score is often additionally divided by chronological age to account for the fact that older
people can feel much younger than younger people, i.e. an 80 year old person can feel 30
years younger than their actual age which is rather unlikely for a younger person aged 31
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(Rubin & Berntsen, 2006). Besides this unidimensional concept of subjective age and age
identity, other approaches have emphasized the multidimensional nature of subjective age by
differentiating between felt age, look age, and act age (Kastenbaum, Derbin, Sabatini, &
Artt, 1972), or physical, psychological, and social age (Montepare, 1996). Montepare (2009)
has developed a subjective age framework in order to understand better when and why
individuals feel younger or older than their actual age throughout the lifespan. She posits
that age markers, triggered by historical, physical, normative or social events, may explain
changes and variations in subjective age.

Several studies on subjective age have also addressed possible pathways through which
feeling younger or older can exert effects on health-related outcomes. Based on data of the
Health and Retirement Study (HRS), Stephan and colleagues addressed a possible
physiological pathway by showing that younger subjective age was associated with lower C-
reactive protein; however, this association was only shown based on cross-sectional data
(Stephan, Sutin, & Terracciano, 2015c). Other studies have considered behavioral pathways,
especially engagement in physical activity. Based on two longitudinal studies, the same
research group (Stephan, Sutin, & Terracciano, 2015a) examined the impact of feeling
younger on walking speed and observed that feeling younger was not only associated with
faster walking speed but also with lower decline in walking speed over time. Using data
from the Midlife in the United States Survey (MIDUS), Stephan and colleagues showed that
a younger subjective age was associated with better cognitive functioning 10 years later,
partially mediated by Body Mass Index and level of physical activity (Stephan et al., 2014).
In an online survey with two measurement points four weeks apart, Wienert and colleagues
used a domain-specific measure for subjective age (“How old do you feel physically?”) and
showed that feeling physically younger predicted higher physical activity (Wienert,
Kuhlmann, & Lippke, 2015).

Finally, also psychological mechanismswere considered in studies on subjective age. Again
based on longitudinal data of the HRS, younger subjective age predicted lower cognitive
decline, mediated by fewer depressive symptoms (Stephan, Sutin, Caudroit, & Terracciano,
2015). In addition, Wienert, Gellert, and Lippke (2015) point to the mediating role of
planning in the pathway between feeling physically younger and physical activity. In
conclusion, as this review of studies shows, pathways that have been suggested in stereotype
embodiment theory both for age stereotypes and for self-perceptions of aging (Levy, 2009)
seem to also apply to measures of subjective age.

In addition, subjective age can protect individuals against age-related stereotype threat. The
concept of age group dissociation provides an explanation how individuals protect
themselves. When asked whether they feel they belong to the group of older persons many
older individuals say they do not (Weiss & Lang, 2009, 2012a, 2012b). In addition, older
persons tend to compare themselves favorably to others of their age; that is, they dissociate
from the own age group through downward social comparison (Ferring & Hoffmann, 2007;
Frieswijk, Buunk, Steverink, & Slaets, 2004; Pinquart, 2002). Several studies point towards
the role of age group dissociation for maintaining good health. For example, a study of
short-term priming effects of television commercials on cognitive functioning in older adults
only found such effects for those who identified with older people as a social group
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(Westerhof, Harink, Van Selm, Strick, & Van Baaren, 2010). Other empirical studies have
indicated that age group dissociation can have health-protective effects regarding self-rated
health and memory as well as psychological health (e.g., Cheng, Fung, & Chan, 2008;
Robinson-Whelen & Kiecolt-Glaser, 1997; Spini, Clémence, & Ghisletta, 2007; Spuling et
al., 2013).

Comparison: Similarities and specific characteristics of different approaches

A number of theoretical approaches exist that may explain the pathways by which VoA
affect health-related outcomes. As we elaborated above, commonalities and specific
characteristics of these approaches can be classified along six key questions:

1 Does the approach consider age stereotypes, experiences of subjective aging, or
both kinds of VoA?

2. Does the approach consider both positive and negative VOA?
3. Does the pathway operate at the level of conscious or unconscious processes?
4, Does the approach refer to short-term effects and/or long-term effects of VOA on

health-related outcomes?
5. Are VoA predominantly seen as unidimensional or multidimensional?
6. Does the approach include a lifespan perspective?

Stereotype threat theory provides explanations for the impact of negative age stereotypes,
but does not provide explanations regarding the impact of positive age stereotypes, even
though there are some studies that have provided evidence for better performance of older
adults when positive stereotypes were made salient (cf. Popham & Hess, 2015; Swift,
Abrams, & Marques, 2013). Recent studies also point to the positive effects of negative
stereotypes on performance in case of matching regulatory fit (e.g., Barber & Mather, 2013).
However, the effects are still unclear and not as theoretically and empirically supported as
those for negative effects. Stereotype threat is assumed to occur on a conscious level. This
reasoning implies that individuals need to recognize that they belong to the stereotyped
group and also recognize the applicability of the stereotype to their performance. Stereotype
threat is assumed to operate mostly through motivational mechanisms, including emotional
components, which differs from the more “cold” processes underlying stereotype priming
effects that depend on the activation of the cognitive content of the stereotype (Lamont et al.,
2015; Popham & Hess, 2017). Furthermore, this approach is limited to short-term effects of
stereotypes and does not make any references to long-term effects, for example, on cognitive
performance in the long run. There are indications, however, that there might be long-term
consequences as well. Because threat effects have sometimes been found to be especially
strong when people from the stereotyped group strongly identify with the domain that is
threatened by the stereotype (Hess, Auman, Colcombe, & Rahhal, 2003), it is assumed that
repeated exposure to stereotype threat might lead to long-term disengagement from the
respective domain (Woodcock, Hernandez, Estrada, & Schultz, 2012). Furthermore,
mechanisms underlying stereotype threat might change with age (Popham & Hess, 2015),
highlighting the importance of a life-span approach for future research.
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Stereotype Embodiment Theory refers, different from stereotype threat theory, both to age
stereotypes and self-perceptions of aging. According to this theory, age stereotypes can
operate consciously and unconsciously because age stereotypes are internalized from
childhood on and lead to an increasing likelihood of self-stereotyping over the life course,
which illustrates the lifespan concept of this approach. Stereotype embodiment can have
both short-term and long-term consequences for health-related outcomes. Short-term
priming effects differ from stereotype threat effects, mainly through the mechanisms that are
in operation. The outcomes, however, might be similar, leading to compromised
performance in older adults, for whom the stereotype is self-relevant (Barber & Mather,
2014). Finally, the stereotype matching effect complements the stereotype embodiment
theory by explicitly addressing a multidimensional perspective.

Uni- and multidimensional approaches to self-perceptions of aging refer to personal
(positive and negative) experiences of subjective aging and share the assumption that VoA
operate on a conscious level. Approaches to self-perceptions of aging include a lifespan
perspective and refer to long-term effects on health while no study so far has examined self-
perceptions of aging in an experimental setting. Unidimensional approaches, mostly based
on the ATOA scale have been used predominantly whereas more recent studies have also
included gain- and loss-related VOA.

Finally, subjective age and age group dissociation refer to experiences of subjective aging —
often against the background of age stereotypes. How old individuals feel can differ for
different domains such as physical or social age and this can both have short- and long-term
health consequences. The ability to consciously dissociate from the own age group may
reflect an inoculation of the self against negative age-related perceptions and experiences
and therefore against negative effects of age stereotypes (Zebrowitz, 2003). This approach
might be limited to situations, where the resources to dissociate from one’s own age group
are given, and it might reach its limits when actual circumstances make an age group-
dissociation impossible (Rothermund, 2005). Hence, stereotype threat can have an effect
only if individuals identify with the own group, and age group dissociation serves to defend
the individual against this identification (cf. Haslam et al., 2012; Kang & Chasteen, 2009).

Taken together, the different approaches have some commonalities but also specific
characteristics, and depending on these characteristics, different pathways have been
proposed. All approaches specifically contribute to a better understanding of the pathways
through which VoA affect health outcomes in later life. Nevertheless, an overall evaluation
of these approaches makes clear, that a number of questions are still open and further
empirical insight is needed in order to better understand how VoA affect health-related
outcomes.

Moving forward in the understanding of pathways for the views on aging-

health connection: a heuristic framework and future research routes

The preceding discussion suggests that greater differentiation within approaches and also
more specific considerations in terms of bridge-building elements between approaches are
needed to advance this area of psychological aging research. In this section, we suggest
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future research routes on two levels: First we introduce a model that aims at spelling out
possible pathways among key constructs contributing to health-related outcomes. Second,
we spell-out needed concrete research efforts that may help to strengthen the emerging
evidence on pathways linking VOA and health-related outcomes.

A heuristic framework to establish most important pathways

With the framework shown in Fig. 1, we assume that not all constructs on VoA operate at the
same level but that differentiation is needed and will facilitate the understanding of the
nature of pathways among VoA and health outcomes. In this framework we suggest that age
stereotypes and self-perceptions of aging should be seen as superordinate constructs that
have direct impact on health outcomes. Existing studies have shown that age stereotypes
affect self-perceptions of aging more than vice versa (e.g., Rothermund & Brandtstadter,
2003). Also, age stereotypes and self-perceptions of aging seem to have a direct impact on
subjective age. That is, more negative age stereotypes and self-perceptions of aging go along
with a smaller discrepancy between chronological and felt age (Bodner, Ayalon, Avidor, &
Palgi, 2016; Kornadt, Hess, Voss, & Rothermund, 2016; Kotter-Grilhn & Hess, 2012; Weiss
& Freund, 2012). As has also been found in the meta-analysis of Westerhof et al. (2014), the
impact of age stereotypes and self-perceptions of aging on health-related outcomes is of
similar size as compared to the connection between subjective age and health.

In addition, we assume that VoA always operate in the context of efforts of the aging
individual to be as much as possible a producer of his or her own development (Baltes,
Lindenberger, & Staudinger, 2006; Brandtstadter & Renner, 1990; Heckhausen, Wrosch, &
Schulz, 2010; Lerner & Busch-Rossnagel, 1981). Further, the previous literature also
suggests that personality should play a role, when it comes to the interplay between VoA and
health-related outcomes (Allen, Mejia, & Hooker, 2015; Kornadt, 2016; Stephan, Sutin, &
Terracciano, 2015b). As has been shown by a number of studies, developmental regulation
and personality are linked with health outcomes (e.g., Grande, Romppel, & Barth, 2012;
Lockenhoff, Terracciano, Ferrucci, & Costa, 2012; Wrosch & Schulz, 2008). Finally, we
assume that personality and developmental regulatory strategies bring a more individual and
conscious element into the ‘chain of processing’ involving VoA thereby attenuating the
influence of subconscious processes.

Future research needs on direct pathways between views on aging and health outcomes

In the following we outline six future research needs that could contribute to a better
understanding of the pathways of VOA on health-related outcomes.

Linking different VoA in research on health-related outcomes

Existing research on the impact of VoA on health-related outcomes has usually examined
either the role of age stereotypes or subjective aging on health. Only one study suggests that
age stereotypes might partially affect health through self-perceptions of aging (cf. Levy,
Pilver, Chung, & Slade, 2014). Future studies should aim at jointly considering the role of
age stereotypes and subjective aging for different health outcomes in order to better
understand the specific impact of age stereotypes, self-perceptions of aging and subjective
age on health-related outcomes as well as the chain to health-related outcomes (see Fig. 1).
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For example, does the impact of age stereotypes on health become less important with
increasing age if self-perceptions of aging are also taken into account? This question seems
reasonable because age stereotypes and self-views assimilate in later life and it is important
to know if they have an effect over and beyond self-perceptions of aging. Also, which health
outcomes are more affected by age stereotypes and which are more affected by self-
perceptions of aging? Do age stereotypes and self-perceptions of aging vary regarding their
pathways to health-related outcomes? A joint examination of different concepts can help to
disentangle the impact of different types of VoA on health.

Linking pathways with subconsciously and consciously processed views on aging

Related to a better understanding of multiple pathways is the distinction between
subconscious and conscious processes (see again Fig. 1). That is, processes that work below
individuals’ threshold of awareness (e.g., Levy, Pilver et al., 2014, induced by implicit
priming) and processes individuals are aware of and can therefore defend against or reflect
about. With a view to practical implications, future research should thus try to better
understand under which circumstances interventions aiming at changing VoA should tackle
subliminal processes (Levy, Pilver et al., 2014), and when it is equally or more effective to
intervene on a more conscious level (Brothers & Diehl, 2017; Sarkisian, Prohaska, Davis, &
Weiner, 2007; Wolff, Warner, Ziegelmann, & Wurm, 2014).

Future research could also examine the pathways of conscious and subconscious VoA. Do
subconscious VoA, for example, more strongly affect physiological pathways, whereas
conscious VoA more strongly affect psychological and behavioral processes? Physiological
parameters have so far mostly shown to be influenced by age stereotype related constructs.

And, does subliminal priming have stronger effects on health than conscious awareness of
age-related change because individuals cannot defend against subconscious influences?
Conscious and subconscious processes go likely hand in hand in producing long-lasting
effects on health, but their interdependency has not been investigated systematically yet.

Second, we argue that future research needs to consider both subconscious (i.e., implicit)
and conscious (i.e., explicit) processes in a more unified approach. The concept of AARC
(Diehl & Wahl, 2010; Diehl et al., 2014) argues that older adults are not only the passive
victims of negative age stereotypes at the subconscious level, but are in a self-reflective way
involved in developing their VOA over time based on their active perceptions and
experiences (cf. Kornadt et al., 2017; Rothermund & Brandtstédter, 2003). This very likely
also includes that VoA themselves change over time and are the function of a number of
influences, including feedback from the social environment and the person’s actual
behaviors and experiences. Thus, we predict in our conceptual model that the impact of
negative age stereotypes may vary depending on the utilization of self-regulatory strategies.

Adding differentiation to the understanding of pathways between VoA and health-related

outcomes

Previous studies have provided support for the physiological, psychological and behavioral
pathways suggested in stereotype embodiment theory. These pathways are not explicitly
depicted in Fig. 1 as we aimed at keeping this heuristic framework as simple as possible. In
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previous sections, however, we have described the pathways to health-related outcomes that
were shown in empirical studies on age stereotypes, self-perceptions of aging and subjective
age. Regarding physiological pathways, more clarification is needed in terms of which
physiological processes are involved and which might be more important than others over
longer time intervals. Most findings on physiological pathways have been based on
experimental and cross-sectional studies, whereas only one longitudinal study so far has
examined proinflammatory cytokine production (C-reactive protein) as mediator in the
relationship between self-perceptions of aging and longevity (Levy & Bavishi, 2016).
Additional longitudinal studies would help to better understand which (other) physiological
mechanisms are able to explain long-term effects of age stereotypes and subjective aging on
health, and longevity. Overall, we suggest stress-related pathways need more longitudinal
research in the future because they are crucial for the explanation of health outcomes in the
physical, psychological, and cognitive health domain. Future studies should develop clear
models that hypothesize how stress-related pathways actually work in causal terms.

In addition, future research should also take a closer look at different behavioral pathways.
One clarifying differentiation would be the one between healthy lifestyles, preventive health
care, and traditional health-risk behaviors. Existing studies have mainly focused on
preventive health care and health behavior. It would be desirable to broaden the
understanding of healthy lifestyles to activities and interests that are also related to health,
like volunteering (Warburton & Peel, 2008), work in retirement (Zhan, Wang, Liu, & Shultz,
2009), or engagement in other activities and goals, such as social media or later-life
educational programs (for a first attempt with regard to preparation for age-related changes
in different life domains, see Kornadt et al., 2015). Traditionally studied risk behaviors, such
as tobacco smoking, poor nutrition, or sedentary behavior, also deserve more attention as
they tend to be persistent lifestyle factors whose predictive relevance has been very much
established in epidemiological research. For example, it could be that more gain-related
views of one’s aging and positive expectations for the future may facilitate the motivation to
stop smoking or to give up unhealthy eating habits, whereas loss-related views might
discourage from using primary health care. Overall, we argue that more evidence is needed
to establish that gain- and loss-related VoA are differentially related to protective and risk-
increasing pathways. Therefore, risk and resilience factors have to be examined
simultaneously. Moreover, it should be examined whether all loss-related VoA keep adults
from engaging in health-promoting behaviors: Arguably, views on aging are most important
in undermining health-promoting behavior if they refer to aging as involving inevitable
decline and loss, being outside a person’s control, and being irreversible.

The psychological pathway also needs further elaboration and differentiation. So far, studies
on psychological pathways have mainly focused on motivational processes, such as control
or self-efficacy beliefs. Motivational processes should be differentiated from defensive, self-
protective reactions of the aging self, such as age group dissociation. The former might
stimulate health-promoting activities, due to feelings of internal control and due to good role
models, but could at the same time lead to feelings of resignation if the role model sets an
impossibly high standard. In contrast, age group dissociation might better serve self-
protection, in particular when uncontrollable and inevitable changes have to be accepted. In
addition, recent studies have started to elucidate the link between VoA and personality
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(Allen et al., 2015; Kornadt, 2016; Stephan et al., 2015b). The orchestration of the
psychological pathway by the personality system (see also Baltes et al., 2006) needs more
conceptual clarification. The psychological pathway of self-fulfilling prophecies (Levy,
2009) might also depend on an individual’s personality. For example, a person scoring high
in neuroticism is probably more likely to have negative expectations towards his or her
future aging than a person low in neuroticism. Overall, it seems clear to us that we need
more long-term evidence on the role of the personality system with regard to the linkage
between VOA and health-related outcomes.

Differential pathways related to positive and negative age stereotypes/subjective aging

The simplified representation of age stereotypes and related constructs as done in our model
(Fig. 1) needs closer examination, not only in its chain to health-related outcomes, but also
in its valence. In particular, future studies should aim at better understanding when it is more
important not to have loss-related views on aging and when it is more important to have
gain-related VOA (e.g., positive age stereotypes). For example, studies on self-rated health
suggest that older people often subjectively rate their health as good even when faced with
various health problems (Pinquart, 2001). Due to the negative view that aging is associated
with physical losses, individuals might be mentally prepared for losses that are associated
with increasing age and thus might be better able to cope with them. However, findings on
negative VOA clearly point to a harmful impact of these views on different health-related
outcomes. We therefore need to better understand when it might be advantageous to have
realistic, loss-related VoA and under which circumstances negative views become
detrimental to health.

With regard to interventions it is an important question whether an intervention should focus
on reducing negative VOA that are based on outdated notions of age and aging, or whether
primarily positive VOA should be promoted. Meisner (2012) documented a three-time
stronger effect of negative age stereotypes on behavior within experimental studies
compared to positive primes; but only future studies in real-life contexts can reveal whether
this applies in similar ways to long-term effects of age stereotypes and self-perceptions of
aging on health. In addition, positive and negative age stereotypes as well as subjective aging
might also attenuate or amplify other health-relevant factors. This has been shown, for
example, in a study by Wurm et al. (2013), in which a greater loss-related view on aging led
to a smaller increase in the use of health promoting strategies after a serious health event
compared to those with a lower loss-related view.

Role of multi-dimensional VoA for the consideration of pathways

Another need for deepening the role of age stereotypes and related constructs as integrated
in a more general way in our framework (see again Fig. 1) concerns the issues of
multidimensionality and matching processes. A number of recent studies support the
stereotype matching effect (Kornadt et al., 2017; Levy & Leifheit-Limson, 2009) showing
that the impact of age stereotypes on health-related outcomes is stronger if the content of the
stereotype corresponds to the outcome. For this reason domain-specific VoA, as for example
proposed in the concept of AARC, are needed in order to understand why certain pathways
are important in some domains yet irrelevant in others. For example, previous studies
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suggest that people who expect further personal development in their life are more motivated
to engage in health-promoting behaviors and adopt a healthy lifestyle (e.g., Wurm et al.,
2010). In contrast, the view that aging is associated with physical losses, might operate more
through psychological processes, such as self-regulatory strategies (Wurm et al., 2013), and
maybe also through physiological stress response. Future experimental and longitudinal
studies should include the comparison of different pathways for different facets of views on
aging. In that regard, it might also be interesting to investigate whether views on aging in
different domains might be related and influence each other. Chasteen, Pichora-Fuller,
Dupuis, Smith, and Singh (2015) suggested, that self-perceptions of aging in lower-level
domains such as sensory functioning might predict self-perceptions of aging (and thus
performance) in higher order domains such as memory. This suggests that more positive/
negative self-perceptions of aging in some domains might spill over to other domains,
thereby affecting health and performance. This would be an interesting avenue for future
research, illuminating some of the domain-specific pathways of influence. In a similar way,
a person may receive stronger negative feedback in one behavioral domain than another and
therefore this feedback may reinforce certain views on aging in this domain more than in
others.

Future research needs on the pathways seen in different timeframes and the need for a
lifespan view

This final consideration brings us to the need to consider different timeframes and lifespan
view in future research on pathways linking VoA with health outcomes (see Fig. 1). Future
studies should implement research designs that combine different timeframes of assessment
into one study in order to gain a better understanding of how and to what extent short-term
effects are linked and potentially causal to long-term changes and processes. What is defined
as short- or long-term can vary depending on the study. The comparison of different
timeframes can, for example, refer to immediate experimental effects compared to lasting
effects after several hours or days, but also to the comparison of the impact of VoA on
health-related outcomes after some months vs. years. A recent study examined the effect of
subjective age on follow-up hospitalization based on three different surveys (Stephan et al.,
2016). Although older subjective age predicted higher risk for hospitalization in all surveys,
stronger effects were shown in the survey with the longest follow-up period of about 10
years compared to the period of about two years in one of the other surveys. However, as the
three studies did not only differ in the follow-up length but also in the average age of their
samples, the role of different time periods for the strength of the effect remains ambiguous.
Another study showed that older people who experienced a serious health event and viewed
aging as more strongly associated with physical losses reported less negative affect up to six
months after the event. However, they had more functional limitations up to 2.5 years after
the event compared to individuals who associated aging less with physical losses (Wolff et
al., 2015). This study exemplifies that the beneficial or detrimental effects of VoA not only
depend on the outcome but also on the timeframe assessed in a given study.

Furthermore, we need to know more about whether or not the pathways are similar or
different for various timeframes: Immediate effects might be more driven by physiological
effects that, in turn, trigger behavioral effects (e.g., psychological stress may lead to lower
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memory performance), whereas long-term effects over months or years might be triggered
more by psychological processes that again lead to physiological and behavioral effects over
the long run (e.g., negative VoA may undermine self-efficacy beliefs and subsequently
health-promoting behaviors). Future studies should therefore compare the strength of
different pathways and examine how they are coupled, operate in succession, and potentially
interact in the context of short- and long-term timeframes. Momentary ecological
assessment designs and procedures may be used to enrich existing long-term data to better
understand the impact of short- and long-term processes (Kotter-Griihn et al., 2016). It may
also be good to more systematically examine at the empirical level whether the three
postulated pathways operate similar with regard to different categories of health outcomes
(e.g., physical vs. mental outcomes).

Considering time-dynamics of VOA in a more generalized way, a clear strength of stereotype
embodiment theory, the stereotype matching approach as well as the AARC
conceptualization is their lifespan developmental orientation. We assume that three
processes interact across the lifespan with increasing importance later in life: First, with
increasing age negative age stereotypes are more often activated in daily contexts. Second,
negative age stereotypes are increasingly internalized throughout the lifespan, which is why
aging individuals become more susceptible to subconscious self-stereotyping. Third, how
much short-term stereotype threat affects long-term internalized age stereotypes may also
depend on self-reflection. For example, individuals who critically scrutinize age stereotypes
might be better able to avoid or downplay them through strategies of self-protection.

Discussion and outlook

Building on previous research on the role of age stereotypes and subjective aging for health
in later life, we provided an analysis of different theoretical approaches that propose
potential mechanisms how VoA might influence health-related outcomes across the life
span.

We have argued that research on VoA and health has reached the point where different
approaches should be critically compared and possibly integrated into an overarching
framework. In order to better understand the underlying mechanisms for the impact of
different VOA constructs on health-related outcomes, future research should aim at
comparing the role of age stereotypes against other VoA. Also, VoA can differ in their
beneficial or detrimental impact on health depending on whether short- or long-term effects
are considered. Moreover, little is known about whether subconscious and more conscious
pathways underlie different outcomes. Finally, we need to better understand which VoA
become health-relevant in which stage of life (cf. Hehman & Bugental, 2012). Thus, future
studies should more often consider a lifespan and domain-specific approach to VoA (e.g.,
Brothers et al., 2015; Eich et al., 2014; Kornadt et al., 2017; Wurm et al., 2007).

We acknowledge that we used a broad definition of the concept of health for our
elaborations. Even though we explained in the introduction why we subsumed diverse health
outcomes, such as cognitive performance, walking speed, health behaviors or longevity,
under the umbrella term of health, it may be questioned whether similar pathways are at
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work when it comes for example to physical versus psychological health. Similarly,
cognitive functioning may be different from other health areas. In addition, it should be
noted that our focus was on the micro-level of analysis, addressing mechanisms that
predominantly operate in aging individuals and less through societal macro-micro
interchange processes (e.g., how VoA in the media may impact health outcomes in aging
individuals). However, which age stereotypes are experienced as threat and how individuals
experience aging is shaped by societal norms and values. Both the individual and the society
in which he or she is living are continuously changing—the latter, among others, due to
changing demographic, epidemiological, and economical challenges (Settersten & Hagestad,
2015). Many countries are currently experiencing an increase in the proportion of people
aged 65 or older (United Nations Department of Economic & Social Affairs/Population
Division, 2015) and this demographic change seems to be associated with an increasing
negativity of age stereotypes (Ng, Allore, Trentalange, Monin, & Levy, 2015; North &
Fiske, 2015). This underscores that we need to better understand how age stereotypes and
also subjective aging affect health.

During the past few years, several teams of researchers have started to develop interventions
aiming at changing VoA (e.g., Brothers & Diehl, 2017; Levy, Pilver et al., 2014; Sarkisian et
al., 2007; Wolff et al., 2014). These studies consistently indicate that not only can VoA be
intentionally changed but also that such changes are associated with improved health
behavior and functional health. Taking together, we believe that a better theoretical and
empirical understanding of pathways between VoA and health-related outcomes will greatly
add to conceptualization and theory building in developmental and health psychology at
large. Such advancements will also have significant applied and societal implications for
aging societies, providing more precise knowledge about how detrimental consequences of
VoA on health can be prevented or ameliorated.
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Fig. 1.
Heuristic framework on pathways from views on aging to health outcomes.
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