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Abstract

Humans are able to reflect on and interpret their own aging. Thus, as individuals grow older,
calendar age may become increasingly a subjective variable. This theoretical paper proposes the
concept of Awareness of Aging (AoA) as a superordinate construct that can serve an integrative
function in developmental research on subjective aging. It is argued that the AoA construct can
incorporate the theoretical components of other existing concepts by acknowledging that
judgments of subjective aging tend to be made on an awareness continuum ranging from pre-
conscious/implicit to conscious/explicit. We also argue that processes of AoA are inherently self-
related processes and that AoA is a particular aspect of self-awareness that results in specific
aging-related self-knowledge. Over time, aging individuals incorporate this self-knowledge into
their self-concept and personal identity. We provide theoretical evidence showing that although all
major theories of adult development and aging draw on phenomena related to AoA, the explicit
incorporation of aging-related awareness processes has been missing. We also provide an
overarching framework to illustrate in a heuristic way how AoA in combination and interaction
with other influences affects developmental outcomes. Finally, we argue that attention to AcA-
related processes has a number of societal and applied implications and thereby addresses issues
of applied developmental psychology.
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Introduction

Subjective constructions of age and aging have been the topic of developmental psychology,
psychological aging research, and related areas, such as the social sciences of aging, for over
four decades (e.g., Kastenbaum, Derbin, Sabatini, & Artt, 1972; Montepare, 2009;
Settersten, 1999). The primary observation has been that individuals reflect on their own
development and interpret their aging as they move across the life span. Although calendar
age is a reasonable proxy for developmental status early in life, in adolescence individuals
start to perceive their calendar age more flexibly in psychological terms and, indeed,
frequently feel significantly older than their calendar age (Galambos, Turner, & Tilton-
Weaver, 2005; Montepare, 2009). Starting in early and middle adulthood, however, the
subjective experience of age takes a different direction and individuals report feeling
younger than their calendar age. Indeed, Berntsen and Rubin (2006) have argued that from
midlife on, individuals feel about 20% younger than their actual age (see also Montepare,
2009; Westerhof, Barrett, & Steverink, 2003).

Aside from the traditional approach of assessing subjective age by asking a person the
question “How old do you feel?” a host of related concepts has been advanced. For example,
in recent years, the concept of self-perceptions of aging has increasingly stimulated
empirical research. To illustrate the importance of self-perceptions of aging, Levy, Slade,
Kunkel, and Kasl (2002) provided evidence for the longitudinal association between positive
perceptions of aging and extended longevity. Other work has shown substantial positive
associations with adults’ health (Wurm, Tesch-Rémer, & Tomasik, 2007) and preventive
health behaviors (Levy & Myers, 2004; Wurm Tomasik, & Tesch-Rdmer, 2010).
Conversely, a large body of work documents the robust association between negative age
stereotypes and older adults’ maladaptive behavior, such as lower cognitive functioning and
poorer functional health—behaviors that are very much associated with the vulnerabilities of
old age (Hummert, 2011; Levy, 1996, 2003). In this paper, we build on this extensive
background by using the term Awareness of Aging (AoA) as a superordinate construct
encompassing several related concepts, such as subjective age, age identity, self-perceptions
of aging, attitude toward own aging, and awareness of age-related change. Definitions of the
key concepts and examples of uni- and multidimensional measures used to assess these
concepts are presented in Table 1.

The basic observations from which this paper originates are twofold. First, all of these
concepts show robust associations with relevant developmental outcomes across the adult
life span and especially for the age range from midlife (i.e., age 40) into old age. For
example, feeling younger, reporting more positive perceptions of and attitudes toward one’s
own aging, and holding more positive beliefs about aging in general are robust predictors of
cognitive and emotional well-being, better functional health, preventive health behavior,
disability outcomes, and even mortality (Kleinspehn-Ammerlahn, Kotter-Griihn, & Smith,
2008; Levy, Slade, Kunkel, & Kasl, 2002; Levy, Slade, Murphy, & Gill, 2012; Levy, Slade,
May, & Caracciolo, 2006; Westerhof & Barrett, 2005; Wurm, Tesch-Rémer, & Tomasik,
2007).
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Second, the theoretical distinctness of the concepts underlying this vast body of evidence is
not well understood. Indeed, for most of these concepts we have little more than short
definitions and an intuitive understanding of the phenomena they are supposed to capture.
Although some recent attempts have been made (Diehl & Wahl, 2010; Levy, 2009), a well-
defined, coherent, and integrative conceptual framework, however, is mostly missing. This
state of affairs is rather unfortunate because lack of conceptual clarity not only hinders
future research but also prevents a constructive discussion on AoA at the societal level. Such
a discussion, however, is crucial, given the multifaceted challenges accompanying the
“graying” of our society.

To be specific, we can think of at least four reasons why an examination of the construct of
A0A is a worthwhile and needed endeavor in developmental psychology. First, there is
sufficient evidence suggesting that AoA is an integral psychological process or condition of
the aging self. As active producers of their development (Brandtstadter & Lerner, 1999;
Brandtstadter & Rothermund, 2002), individuals construct, hold, and reconstruct awareness
and knowledge of their own aging process. We propose that this awareness is a form of self-
awareness and the resulting knowledge can be conceived as a form of self-knowledge,
similar to other forms of self-knowledge, such as a person’s self-representations (Diehl,
2006; Markus & Herzog, 1991). For this reason, AoA becomes important for understanding
the aging self and individuals’ aging-related expectations, goals, actions, and identity
processes (Brandtstadter & Greve, 1994; Greve & Wentura, 2003; Westerhof, Whitbourne,
& Freeman, 2012).

Second, although all major theories of human development refer in one way or another to
subjective experiences of the developing individual, including experiences related to AoA,
they do not spell out the role and the meaning of these experiences explicitly. To the best of
our knowledge, none of the established theories that view self-regulatory processes, such as
selection, optimization, and compensation (Baltes, Lindenberger, & Staudinger, 2006) or
assimilation and accommodation (Brandtstadter & Rothermund, 2002), as central to
successful aging and late-life adaptation incorporate aspects of AoA explicitly in their
theorizing (Diehl & Wahl, 2010). This is rather unfortunate and has resulted in a disconnect
between meta-theories of adult development and aging and a body of research which has
consistently shown that measures of subjective aging have considerable predictive validity
with regard to important outcomes (see Levy et al., 2002; Siegel, Bradley, & Kasl, 2003;
Spuling, Miche, Wurm, & Wahl, 2013).

Third, we argue that clarification of the conceptual relations among AocA-related constructs
is needed to better understand and synthesize empirical findings, thus facilitating the
creation of a more coherent and integrated body of knowledge. For example, is research that
measures the construct of subjective age exchangeable with research that assesses self-
perceptions of aging? Current evidence with samples in the U.S. and the Netherlands, for
example, suggests that ratings of subjective age show only a small association with self-
perceptions of aging (Westerhof et al., 2012). Also, future empirical research may profit
from conceptual clarifications and synthesis because such endeavors should result in an
improved and more precise understanding of the similarities and differences among the
related concepts.

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Diehl et al.

Page 4

Fourth, concepts related to AoA hold the promise to be useful for addressing a number of
issues that increasingly challenge aging individuals and societies. For example, a better
understanding of the nature of phenomena related to AoA may provide the foundation to
develop and validate educational and public health programs that can improve attitudes and
expectations toward the aging process in adults of all ages. Such programs may be of
particular importance for young and middle-aged adults because research has shown (a) that
negative views of aging already exist in younger age groups (Levy, 2003, 2009) and (b) that
such negative views in young and middle adulthood are associated with negative health
outcomes later in life (Levy et al., 2002). Moreover, such work also could greatly improve
our understanding of the antecedents, maintenance and modifiability, and consequences of
aging attitudes and expectations, and thereby provide another approach to promote
successful aging. Indeed, an AoA-based approach may be needed to complement and
strengthen other behaviorally oriented approaches focused on optimizing healthy aging (e.g.,
promoting physical activity or encouraging a cognitively engaged lifestyle). In brief, AoA-
related work may become relevant in the context of prevention and health promotion and
may provide the foundation for new approaches to promote healthy and optimal aging.

A recent attempt to stimulate the conceptual discussion on AoA was made by Diehl and
Wahl (2010) who addressed several issues related to subjective aging, such as the relevance
of AoA processes for the aging self, as well as fundamental questions regarding the multi-
dimensionality of this construct. In addition, several other authors (Hess, 2006; Hummert,
2011; Montepare, 2009; Westerhof & Tulle, 2007) have offered reviews of different
segments of the subjective aging literature on which we draw in our deliberations. Also, a
very promising theoretical model related to the development and effects of age stereotypes
was proposed by Levy (2009). Levy’s model, however, focuses only on the development of
age stereotypes and subsequent self-stereotyping. In this conceptual paper, we build on and
extend these efforts by focusing on the following four objectives: First, after discussing the
major concepts established in the subjective aging literature, our general objective is to
advocate for the adoption of the concept of AoA as a meaningful superordinate construct
with the potential to integrate several lines of research. Second, we intend to show that the
construct of AoA is useful in understanding a specific set of processes of adult development
and aging, including their meaning and fit within theories of life-span development and
aging. Third, this analysis forms the cornerstone for developing an organizing conceptual
framework. This framework is proposed with the intention to integrate the major approaches
in the area of AoA and to identify future research needs and directions. Fourth, we discuss
several applied implications of an improved conceptual understanding of AoA and possible
contributions to an applied developmental psychology.1

Major Concepts Related to Awareness of Aging: Analysis and Comparison

This section reviews key constructs with direct relevance for the understanding of AoA. We
focus on the following constructs: subjective age, age identity/age identification, self-

1This article will not address the many sources of potential variation in AoA, for example, across cultures or along social-structural
dimensions, such as gender, race/ethnicity, or social class. Rather, we will focus on basic theoretical issues related to AoA. We believe
that such a focus will be in the service of future conceptual treatments and empirical research examining issues of variation explicitly.
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perceptions of aging, attitudes toward aging and age stereotypes, and awareness of aging.
Although other concepts, such as age norms, age expectations, views of aging, images of
aging, age attributions, or fear of aging have also been discussed in the literature and are
important in their own right, we decided to focus on these constructs, because they have
been most frequently considered in theoretical discussions and been most often investigated
in empirical research.

In particular, we directly compare the concepts intensively examined in psychological aging
research. Through this comparison, we anticipate to arrive at a more focused and
conceptually concise view of the similarities and differences among these concepts. In
principle, we view this comparison as similar to demonstrating the construct validity of the
AO0A concept by examining the nomological network in which it is embedded. We use this
approach, rather than the multitrait-multimethod approach (Campbell & Fiske, 1959; Eid,
Lischetzke, & Nussbeck, 2006), because no study exists in which all of the identified
concepts were measured simultaneously. Indeed, one reason for confusion in the subjective
aging literature is due to the fact that similar measures are used to assess different concepts
(e.g., “How old do you feel?” as a measure of both subjective age and age identity) or
different concepts are applied to the same measure (e.g., measures of attitudes towards aging
are referred to as self-perceptions of aging).

Specifically, the identified concepts are analyzed and compared with regard to four major
criteria.2 First, we focus on the theoretical foundation, the semantic connotations, and the
conceptual boundaries of each concept. Second, we examine whether the constructs have
primarily a person-centered, psychological focus or are rooted in a sociological tradition
with an emphasis on social-structural and socio-cultural influences on the human aging
process. Third, we examine whether the identified concepts have been conceived as
unidimensional or multidimensional constructs; and, fourth, we discuss the extent to which
each concept requires the activation of explicit (conscious) mental processes, compared to
relying on implicit (pre-conscious) processes. Overall, we suggest that these four criteria or
dimensions will allow us to clearer delineate the common and unique features of each of the
identified concepts.

Subjective Age

The two most frequently used terms in this area are the terms “subjective age” or “subjective
aging.” These terms refer to the simple approach of asking individuals how old they feel or
how old they view themselves. A large body of research has shown that the difference score
between a person’s subjective age and actual chronological age is a reliable and strong
predictor of a variety of outcomes, including subjective well-being (Westerhof & Barrett,
2005), health (Spuling et al., 2013), morbidity, and mortality (Kotter-Griihn, Kleinspehn-
Ammerlahn, Gerstorf, & Smith, 2009; Uotinen, Rantanen, & Suutama, 2005).3 Specifically,
feeling younger in midlife and later adulthood than one’s chronological age is associated
with positive outcomes, whereas feeling older than one’s chronological age is associated

2\we acknowledge that other criteria, such as empirical utility, can be applied. For the purposes of this conceptual analysis, we believe
that the selected criteria address relevant and fundamental features of the discussed constructs.
It needs to be noted that this difference score is also frequently called age identity rather than subjective age (see next section).
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with negative outcomes. In terms of our evaluative dimensions, a simple self-report of how
old a person feels focuses on the individual, is unidimensional, and is made (at least to some
extent) at a conscious or explicit level.

A multidimensional extension of this approach was first proposed by Kastenbaum et al.
(1972) who suggested that subjective age would, at a minimum, consist of two dimensions,
namely how old a person looks (i.e., physical/look age) and how old a person feels (i.e.,
social-emotional/feel age). Additional dimensions proposed by Kastenbaum et al. (1972)
were “do age,” “interest age,” and “interpersonal age,” yet these latter dimensions were
never firmly established in the literature. Extensions of this multidimensional conception
have also been used by other authors who have focused on perceived “mental age” and
perceived “physical age” (Uotinen et al., 2005) as dimensions of subjective aging. Other
authors have focused on “ideal age” (i.e., the age a person would like to be) as a facet of
subjective age (Kaufman & Elder, 2002; Keyes & Westerhof, 2012). Keyes and Westerhof
(2012), for example, showed that “felt age” and “ideal age” had different associations with
well-being and mental health, supporting the differential validity of these dimensions of
subjective age.

Although these latter approaches were developed with propositions of life-span
developmental theory in mind (i.e., multidimensionality and multidirectionality of
development; Baltes, 1987) and acknowledged that individuals’ aging experiences can be
quite different across behavioral domains, the majority of empirical studies have applied the
simple unidimensional approach. Overall, this application of the concept has increasingly
limited the field of subjective aging research to a very simplistic and restrictive view, and
has potentially hindered theoretical and empirical progress.

From the perspective of promoting a more stringent theoretical framework, we believe
several observations are warranted when discussing the concept of subjective age. First, the
ratings obtained to measure subjective age are very general and lack information regarding
the person’s actual aging experiences that underlie his or her ratings. Thus, the ratings tell us
very little about why individuals perceive their age the way they do (Montepare, 2009) and
what specific age-related experiences may be reflected in their ratings. This point is
important, because it is well documented that individuals have normative aging expectations
(Heckhausen et al., 1989) and it would, therefore, be informative to understand to what
extent their ratings are influenced by age norms or by their personal experiences, or a
combination of both (Kaufman & Elder, 2002; Settersten, 1999).

Second, subjective age ratings are usually obtained in a completely de-contextualized way
and, therefore, ignore important developmental and personal reference points. As Montepare
(2009) argued, subjective age ratings derive “from a process of anchoring and adjusting ones
age in relation to distal and proximal reference points of age” (p. 43). Montepare (2009)
provides support for this argument showing that subjective age ratings differ depending on
their distance to age-related events, such as birthdays, anniversaries, or reunions, or
interpersonal events with individuals from different age groups. Thus, having information
with regard to the proximal and distal developmental reference points that individuals use to
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anchor their subjective age ratings would be crucial in order to gain a better understanding
of the meaning of such ratings.

In summary, the major shortcomings of subjective age ratings are that they are (a) mostly
used in a unidimensional fashion to create a difference score between felt age and
chronological age; (b) obtained in a mostly de-contextualized fashion; and (c) obtained
without reference to individuals’ aging expectations or personal aging experiences. Despite
these limitations, the predictive validity of these brief ratings has been quite impressive and
is most likely the reason why they are so popular among researchers.

Age ldentity/Age Identification

Although the terms “age identity” and “subjective age” are often used interchangeably and
are operationalized in the same way in the literature (see Schafer & Shippee, 2010), we are
treating them as separate concepts for several reasons. First, unlike subjective age, the
concept of age identity has its roots in sociology (Kaufman & Elder, 2002) and social
identity theory (Tajfel, 1978; Turner, 1984). Given these roots, a person’s experience of age
and the aging process is primarily viewed on the background of age norms and conceptions
of the life course (Neugarten & Hagestad, 1976), age-graded social roles, socioeconomic
conditions (Barrett, 2003), and processes of social categorization and identification (Tajfel,
1978; Turner, 1984). Therefore, consistent with Goffman’s (1963) definition of identity and
consistent with overall sociological and social-psychological theorizing, age identity is
primarily seen as a person’s subjective sense of age based on his or her various social
experiences and identification with a particular age group, rather than a consequence of
psychological states or physical sensations. Although psychological states or physical
sensations are not entirely ruled out as sources of a person’s age identity, the sociological
perspective gives, by definition, primacy to social experiences, social-structural influences,
and identification with groups (e.g., age groups).

Second, although different operationalizations have been used (see Table 1), the approach of
assessing age identity has also been somewhat different in that it asks individuals either to
think about their preferred or ideal age or to name the age group with which they most
identify or would most desire to belong to. The implicit assumption underlying this
approach is that preferred or ideal age, or age group identification, are the driving forces
underlying a person’s attitudes and behavior with respect to aging-related issues rather than
chronological age (see Weiss & Lang, 2012).

Third, several authors have argued that conceptions of subjective and ideal age and, hence,
age identity are universal in nature because age norms (Barak, 2009) and age expectations
are fairly consistent across cultures (Lockenhoff et al., 2009). Fourth, authors who use the
term “age identity” also assume that a person’s perceived age is a defining feature of his or
her personal and social identity. As such, age identity may behave like a person’s overall
identity and individuals may re-evaluate and re-construct their notions of age and aging as
they move through the life course (Kaufman & Elder, 2002; Sherman, 1994). Indeed,
research by Weiss and Lang (2009) showed that older adults engaged flexibly in age-group
or generation identification in order to maintain a positive self-view and to protect their self-
concept against the effects of negative age stereotypes. In another study, Weiss and Lang
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(2012) showed that age-group dissociation (i.e., weaker age-group identification) was
significantly stronger when adults were exposed to negative age stereotypes. Additional
evidence in support of the notion of age identity as an aspect of personal identity is provided
by research on adults’ possible selves which show distinct age differences in content and
meaning (Cross & Markus, 1991). In summary, in terms of our evaluative dimensions the
concepts of age identity or age identification are (a) rooted in sociological and social-
psychological perspectives of aging; (b) most frequently assessed in a unidimensional
fashion; and (c) individuals’ self-reports are assumed to reflect explicit, conscious processes
that take into account cultural age norms and age-graded social roles (Neugarten &
Hagestad, 1976; Shanahan & Elder, 2002), and age-group identification as a core aspect of a
person’s social identity (Tajfel, 1978).

Several authors have examined age identity from a multidimensional perspective. Kaufman
and Elder (2002), for example, examined 5 dimensions of age identity, including felt age,
other age (i.e., the age “other people think you are™), desired age (i.e., the age you would
like to be), desired longevity (i.e., “to what age do you hope to live to?”), and perceived old
age (“at what age does the average man or woman become old?”). These authors found that
the different age identification ratings deviated in different ways from actual chronological
age and also showed different associations with chronological age. Overall, Kaufman and
Elder (2002) concluded that personal age identities seem to change as individuals age and
that individuals may strategically adjust their age identities to feel differently about
themselves (see also Greve & Wentura, 2003; Weiss & Lang, 2009, 2012). Thus, age
identities may, to some extent, serve compensating and self-enhancing purposes for aging
individuals (see also Greve & Wentura, 2003; Sherman, 1994; Weiss & Lang, 2009).

In summary, although the term “age identity” is often used in the same way as the term
“subjective age,” we believe that both its theoretical origins and operationalization call for a
differentiation. In particular, most research on age identity ignores the notion of
multidimensionality and neglects the self-perceptions and processes of meaning making that
give rise to changes in age identity as part of an individual’s personal and social identity
(Kaufman & Elder, 2002; Tajfel, 1978). Moreover, recent research suggests that adults may
switch from an age-group identity to a generational identity to strategically avoid negative
age stereotypes and protect their positive self-views (see Weiss & Lang, 2009, 2012).

Self-Perceptions of Aging

In recent years, the term “self-perceptions of aging” has been increasingly used to refer to
adults’ subjective aging experiences (Kleinspehn-Ammerlahn, Kotter-Griihn, & Smith,
2008; Kotter-Griihn et al., 2009; Kotter-Griihn & Hess, 2012). The use of this new term
points to a number of recent developments. First, authors who use the term “self-perceptions
of aging” (or “self-views of aging”) acknowledge that subjective aging is a multidimensional
construct. Empirical support for the notion of multidimensionality comes from both
qualitative and quantitative studies. For example, Keller, Leventhal, and Larson (1989)
conducted in-depth interviews with adults aged 50 to 80 years and identified five major
dimensions of positive and negative aging experiences. These five dimensions were aging
as: (1) a natural and gradual process; (2) a period of life evaluation, philosophical reflection,
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or increased wisdom and maturity; (3) a period of increased freedom, new interests, and
fewer demands; (4) a period of physical health difficulties and health concerns; and (5) a
period of losses, including interpersonal and job-related losses (Keller et al., 1989).
Similarly, factor-analytic research by Steverink, Westerhof, Bode, and Dittmann-Kohli
(2001) on a nationally representative sample of German adults between the age of 40 and 85
identified three dimensions of personal experiences of aging. Two dimensions captured
individuals’ perceptions related to physical declines and social losses. The third dimension
captured aspects of continued growth, reflecting adults’ perceptions that their growing older
was associated not only with losses but also with gains and further development. In
conclusion, although these two studies employed quite different methods, their findings
strongly support a multidimensional conceptualization of adults” self-perceptions of aging,
including both positive and negative age-related experiences (see also Wurm, Tesch-Rémer,
& Tomasik, 2007).

Second, the use of the term “self-perceptions of aging” has also become more prevalent in
the literature because research on the related constructs of aging expectations and aging
stereotypes has shown that they are multidimensional. For instance, Heckhausen, Dixon, and
Baltes (1989) showed that young, middle-aged, and older adults had very similar
expectations and beliefs regarding the occurrence of gains and losses in different behavioral
domains throughout adulthood. In particular, developmental gains and losses were expected
to occur to some extent across the entire adult life span, but in different ways in different
behavioral domains. Moreover, gains were expected to be outnumbered by developmental
losses in advanced old age (i.e., age 85 and older). Similarly, research on aging stereotypes
has shown that positive and negative stereotypes of old people co-exist and vary by
behavioral domain (Hummert, 2011; Kite, Stockdale, Whitley, & Johnson, 2005; Kornadt &
Rothermund, 2011).

Third, the increased use of the term “self-perceptions of aging” also reflects researchers’
interest in going beyond simple subjective age ratings to understand the self-knowledge, the
actual aging experiences, and the psychological processes that underlie the predictive power
of individuals’ age ratings. In this sense, work in this area has been influenced by research
on age stereotypes which has shown that age-related stereotypes and general views of aging
develop already early in the life span and become increasingly connected with actual
experiences during the adult years (Levy, 2009). Thus, the assumption is that subjective age
ratings are rooted in individuals’ actual experiences and reflect how they subjectively
experience and process the effects of advancing chronological age on their physical,
psychological, and social functioning. As such, individuals’ answers to fairly simple
questions (e.g., “How old do you feel?””) seem to arise from tacit knowledge (Cianciolo,
Matthew, Sternberg, & Wagner, 2006) or metacognitive knowledge (Hertzog & Hultsch,
2002). Given the impressive predictive validity of these fairly simple ratings it would,
therefore, be helpful to gain a better understanding of how this tacit self-knowledge is
acquired, shaped, and internalized in everyday life.

Two important clarifications are in order here. First, we want to be clear in stating that we
view self-perceptions of aging as being a constituent component of AoA. Specifically, we
would like to argue that self-perceptions and actual experiences, such as the feedback from
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others or the subjective experience of altered performance, give rise to a person’s overall
AO0A and that this awareness is more than the sum of the individual self-perceptions.
Second, although our description may create the impression that individuals actively keep an
“accurate record” of their aging-related experiences, we rather assume that many subjective
aging experiences are processed at a pre-conscious, implicit level (Wilson & Dunn, 2004).
However, we also assume that details about the occurrence, meaning, and impact of the
actual aging-related experiences can be consciously retrieved and made explicit in a
facilitating context (e.g., under guided probing from an investigator).

In summary, the term “self-perceptions of aging” is a fairly recent addition to the vocabulary
of the subjective aging literature and focuses on the varied perceptions and experiences that
create individuals’ subjective aging experiences. Self-perceptions of aging are anchored in
the personal experiences of the individual, are multidimensional in nature, and are processed
at a pre-conscious, implicit level with the potential to be consciously and explicitly
expressed if a conducive context is provided. Thus, we suggest that self-perceptions of aging
are the foundation upon which retrievable knowledge about one’s own aging process is
based. Furthermore, we postulate that this knowledge is organized in a similar fashion as
other self-knowledge (e.g., in terms of valence, centrality, self-relevance, etc.) and can be
conceived as a form of tacit or metacognitive knowledge. Finally, we suggest that self-
perceptions of aging, although already existent in young adulthood, become increasingly
self-relevant in midlife (e.g., around age 40-50) and affect outcomes in later adulthood,
including behaviors that have an impact on health, well-being, and longevity (Levy, 2003,
2009).

Attitudes toward Aging and Age Stereotypes

A concept with a long-standing history in aging research is the construct of “attitudes toward
aging” (Bennett & Eckman, 1973). Attitudes toward aging refer to both societal as well as
individual attitudes and include affective, cognitive, and evaluative components of behavior
toward older adults as an age group and toward the process of aging as a personal
experience (Hess, 2006). Bennett and Eckman (1973) already pointed out in their review of
the early literature that attitudes toward aging are considered critical for older people’s
adjustment and survival, contribute to their adaptive and maladaptive behaviors, and
reinforce how individuals in younger age groups view and approach their own aging
process. This description is still valid today and a more recent review by Hess (2006)
reiterated that negative attitudes toward older adults are quite pervasive, and that older
adults’ views of their own behavior often reflect the societal beliefs and stereotypes about
aging (see also Levy, 2009). Thus, attitudes toward aging are often linked to age stereotypes
(Hummert, 2011) and, like age stereotypes, primarily convey the negative aspects of
growing old (see Kite et al., 2005; Hess, 2006).

There are other similarities between attitudes toward aging and age stereotypes (e.g., they
are both based on cultural images of aging and are developed from early childhood on),
which often lead researchers to use these terms interchangeably. Following the established
social-psychological distinction (Banaji & Heiphetz, 2010), we consider age stereotypes to
be a specific subset of aging-related attitudes and beliefs, namely those attitudes and beliefs
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that often, but not exclusively so, give rise to prejudice and discrimination (e.g., ageism and
ageist behavior; Levy, 2003). However, there is another important feature that aging-related
attitudes and stereotypes have in common. This feature refers to the fact that both are
multidimensional and over the course of the adult life span, both aging attitudes and age
stereotypes become increasingly self-relevant (Kornadt & Rothermund, 2011; Levy, 2009).
Thus, individuals may internalize self-relevant attitudes and stereotypes so that they
increasingly also affect (mostly unknowingly) their actual aging experiences and behavior.
From this perspective, aging attitudes and age stereotypes may exert similar effects on
individuals’ behaviors and may shape how they perceive and experience their own aging
process (Kornadt & Rothermund, 2011; Mock & Eibach, 2011).

Although attitudes toward aging exist within individuals’ social environment (Hess, 2006),
here we focus on individuals’ attitudes toward their own aging. Attitudes toward one’s own
aging have also been referred to as self-related attitudes (Hess, 2006) to indicate the focus of
the attitudes and the fact that they affect individuals’ own behavior. Self-related attitudes of
aging have extensively been studied in the area of memory performance and numerous
studies have shown that older adults have more negative views about their memory than
younger or middle-aged adults (Hertzog & Hultsch, 2000; Hess, 2006). Moreover, these
negative views also apply to older adults’ beliefs of self-efficacy and control over their
memory performance. In contrast to this evidence, however, several studies have shown that
the complexity of adults’ expectations and views on gains and losses across the adult life
span increased with age (Heckhausen et al., 1989; Heckhausen & Krueger, 1993). Also,
several studies have shown that older adults who have more positive attitudes about their
own aging tend to perform better on memory tasks (Levy, 1996; Levy & Langer, 1994), are
more likely to engage in positive life styles (Levy & Myers, 2004), show less decline in
disablement processes (Levy, Slade, Murphy, & Gill, 2012), and live longer (Levy, Slade,
Kunkel & Kasl, 2002).

The findings from the latter studies suggest that attitudes toward one’s own aging do not
necessarily have to be negative, but can also focus on positive aspects of the aging process,
such as personal growth, increase in experience, or personal accomplishments (see Wurm,
Tomasik, & Tesch-Rémer, 2010). Adoption of such a view leads to the conclusion that
attitudes toward own aging, similar to age stereotypes (Hummert, 2011; Kornadt &
Rothermund, 2011), should be conceived as multidimensional and should be assessed using
multidimensional measures (see Table 1 for examples of measures). Empirical studies,
however, have examined attitudes toward own aging mostly as a unidimensional construct,
with the predominant measure being the “Attitudes Towards Own Aging” subscale from the
Philadelphia Geriatric Center Morale Scale (Lawton, 1975). Research with the Attitudes
towards own Aging scale has consistently shown that a negative attitude tends to be
associated with poorer subjective health, lower life satisfaction, and other indicators of
poorer functioning. Moreover, studies using this measure as a marker of self-perceptions of
aging have documented that negative self-perceptions of aging earlier in the adult life span
were associated with shorter longevity, whereas positive self-perceptions were associated
with greater longevity (Levy et al., 2002).
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In summary, attitudes toward aging have a social basis and reflect a person’s past
experiences within specific social, cultural, and historical contexts. Although attitudes
toward aging can be stated explicitly by individuals, they usually—Ilike age stereotypes—
operate implicitly and tend to affect a person’s behavior in many areas of functioning,
including the cognitive and interpersonal domain. Reviews of the attitudes toward aging
literature (Kite et al., 2005; Hess, 2006) suggest that the construct should be conceived as
multidimensional in nature, but only few measures exist to assess its different dimensions.
Also, attitudes toward aging have a great deal of similarity with age stereotypes and often
these terms are used interchangeably (Hess, 2006). In part, this may be due to the fact that
both constructs reflect the strong impact of social, cultural, and historical influences on
individuals’ attitudes, beliefs, and expectations regarding the aging process (Levy, 2009).

Awareness of Age-Related Change

A recent contribution to the subjective aging literature is the concept of awareness of age-
related change (AARC) which was introduced by Diehl and Wahl (2010).4 Building on the
existing literature on subjective aging, Diehl and Wahl (2010) developed this concept with
the intention to stimulate the discussion on the psychological processes and mechanisms that
underlie the subjective age ratings that have dominated the literature to date. That is, they
were intrigued by the robust predictive validity of the rather simple subjective age ratings,
yet wanted to go beyond these ratings and develop a framework that would help to elucidate
the antecedents, correlates, and processes that influence individuals® awareness of their own
age, and the consequences that result from individuals’ awareness of age-related changes.

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). Two aspects of this definition are noteworthy. First, Diehl and Wahl (2010) wanted to
be explicit that a person’s AARC is based on his or her perceptions of changed behavior,
performance, or reflected experiences. Second, in perceiving and reflecting about such
changes it is essential that the individual attributes them to his or her increased
chronological age and not to any other conditions (e.g., changes in health status or living
conditions).®

By proposing the concept of AARC, Diehl and Wahl (2010) took into account several recent
developments in the area of subjective aging research. First, they acknowledged that most of
the concepts that have guided recent work in this area (e.qg., self-perceptions of aging,
attitudes toward aging, age stereotypes) are multidimensional constructs. Yet, most of the
time they are treated as unidimensional constructs. This is particularly apparent when one

Htis important to distinguish Awareness of Age-Related Change (AARC) from Awareness of Aging (AoA). Specifically, AARC
focuses on individuals’ awareness of changes due to having grown older, whereas AoA, as defined in this article, refers to a person’s
general understanding of his or her aging process. Hence, we locate AARC theoretically at the same level as the other constructs (e.g.,
subjective age or age identity) that we discuss in this article and see it as a key component of AoA.

It is noteworthy that in this conceptualization it is not relevant whether and to what extent the perceived changes are associated with
or caused by objectively assessed age-related changes. The important point is that the person makes the subjective attribution of age
relatedness. Having stated this, we want to emphasize that we do not want to imply that the association between objectively assessed
changes and subjectively perceived changes can or should be dismissed. Indeed, we advocate that the strengths and nature of this
association should be a focus of inquiry in its own right.
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examines the existing measurement instruments, which are almost exclusively
unidimensional scales. Second, to assume that individuals develop an AARC also seemed
reasonable based on the findings that adults of different ages have well-defined expectations
and beliefs about age-related gains and losses associated with different ages and life stages
(Heckhausen et al., 1989). These expectations and beliefs are based on culturally shared age
norms (Kaufman & Elder, 2002; Neugarten & Hagestad, 1976; Settersten, 1999), but they
also reflect individuals’ unique personal experiences as they grow older. Third, Diehl and
Wahl (2010) also wanted to take into account that most recent reviews of the literature have
emphasized that self-perceptions of aging include both positive and negative aspects of the
aging process. In part, this notion acknowledges that individuals do not age in an entirely
passive way, but actively influence the way they grow older. Thus, the AARC concept was
introduced to take into account action-theoretical conceptualizations of human development,
highlighting individuals’ active role in shaping and reflectively monitoring their own
development (Brandtstadter & Rothermund, 2002).

Based on their review of the literature, Diehl and Wahl (2010) proposed that AARC should
be studied in five behavioral domains. These domains were proposed both as the sources for
experiences that create individuals’ sense of AARC and the areas in which the phenomenon
of AARC can be most fruitfully studied. Thus, Diehl and Wahl (2010) provided evidence
and argued that any assessment of AARC should focus on the following five domains as
core domains of adults’ subjective aging experiences: (1) health and physical functioning;
(2) cognitive functioning; (3) interpersonal relationships; (4) social-cognitive and social
emotional functioning; and (5) lifestyle and engagement. Furthermore, they proposed a
heuristic model, outlining antecedents, processes, and outcomes of AARC (see Diehl &
Wahl, 2010, Figure 1). This model was presented with the intention of serving as a
conceptual framework that could inform and stimulate future theorizing and research.

In summary, if this new concept is examined in terms of the evaluative dimensions that we
have applied to the different constructs, then AARC is clearly conceived as a construct that
is tied to individual psychological processes, namely subjective perceptions of change.
Although these perceptions cannot be seen as completely independent from cultural and
social influences, Diehl and Wahl (2010) emphasize the individuality of the experiences that
create AARC. Furthermore, the conceptualization of AARC was greatly influenced by the
life-span developmental principles of multidimensionality and multidirectionality (Baltes,
1987) and emphasizes the self-reflective capacity of the individual (Brandtstadter &
Rothermund, 2002). Although certain aspects of AARC may, during early stages of
cognitive processing, be pre-conscious and implicit, Diehl and Wahl (2010) assume that
most AARC-related cognitions will at some point lead to a subjective aging experience,
resulting in a conscious and explicit awareness of the own age. For this reason, AARC has
the potential to become a vehicle for interventions and for promoting attitudes and behaviors
that can optimize individuals’ capacity and chances to age successfully.

A synthesis of the main points of our conceptual analysis is shown in Table 2. As can be
seen in Table 2, the overall situation regarding the discussed AoA-related constructs is
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heterogeneous in a number of ways. First, although based on our analysis most concepts
seem to be rooted in person-focused research traditions, it is important to acknowledge the
role of the socio-cultural context and socio-cultural forces, such as the age structuring of the
life course, age norms and cultural age stereotypes, in shaping individuals’ AoA (Kaufman
& Elder, 2002; Settersten, 1999). The influence of these socio-cultural forces is most
emphasized in the constructs of age identity or age identification, aging attitudes, and age
stereotypes. The main conclusion that can be drawn from this analysis is that AoA-related
constructs include both individuals’ idiosyncratic psychological experiences as well as
socio-cultural and social influences that are at work during the process of socialization and
development.

Second, Table 2 also shows that both uni- and multidimensional approaches have been
adopted in research on AoA (see also Table 1 for examples of measures). In general, we are
inclined to argue that both approaches are useful and have their place and purpose. On the
one hand, a considerable body of research has shown that capturing all of a person’s
cognitive-social-affective experiences of AoA in one dimension, even in one single item
(typically a subjective age assessment), parsimoniously predicts important outcomes (e.g.,
Kotter-Grihn et al., 2009; Uotinen et al., 2005; Westerhof & Barrett, 2005). On the other
hand, relying exclusively on a unidimensional approach also seems limited for conceptual as
well as empirical reasons. Above all, assessing subjective aging in a unidimensional way
ignores insights into the multidimensionality and multidirectionality of life-span
development (Baltes, Lindenberger, & Staudinger, 2006) and evidence that multiple criteria
are necessary to determine whether a person ages successfully (Baltes & Baltes, 1990).
Furthermore, possible differential relations between different dimensions of AoA and major
developmental outcomes, such as well-being, health, or mortality, cannot be addressed with
sufficient detail if unidimensional scales are applied. In contrast, applying measures that
assess adults’ AoA validly in multiple behavioral domains and along multiple dimensions
permits researchers the creation of individual aging awareness and need profiles for
diagnostic and intervention purposes. Using such a profile approach is similar to established
practices in clinical psychology and medical diagnostics and provides the detailed
information needed for intervention and translational research.

Finally, our analysis also suggests that AoA operates on both the pre-conscious (Levy, 1996)
as well as the conscious level of information processing (Steverink et al., 2001). This insight
is important, because it suggests that different concepts related to AoA may exert their
impact on behavior in different ways and at various points of processes of self-regulation.
Indeed, we believe that in people’s everyday lives most experiences that give rise to AoA
occur, at least initially, at a pre-conscious level and additional conditions are necessary (e.g.,
repeated occurrence, experience of limitations, social feedback) to bring these experiences to
the level of conscious information processing. That individuals can give reliable reports on
their experiences of feeling older has been shown in a daily diary study with a sample of
older adults (Miche, Wahl, Diehl, Oswald, Kaspar, & Kolb, in press) and is important with
regard to intervention research. Specifically, research that draws on AoA-related processes
to alter adults’ behavior with the objective to promote successful aging may focus both on
pre-conscious/implicit or on conscious/explicit processes to achieve these goals. Overall, we
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suggest that the effects of interventions to promote optimal aging will only have a lasting
effect if individuals develop an explicit understanding of their aging process and take active
control in terms of planning and acting toward achieving a good life in later adulthood
(Brandtstadter & Lerner, 1999; Lerner & Busch-Rossnagel, 1981; Zarit, 2009).

Life-Span Theories of Human Development and Awareness of Aging

We start this discussion with the assumption that it is essential for life-span theories of
human development to consider the interplay of objective age-related changes and AoA-
related processes. In particular, both calendar age and AoA-related subjective processes may
have facilitating or constraining effects on a person’s development and on resulting
developmental outcomes, similar to processes outlined by Higgins (1998) in his Regulatory
Focus Theory.

Adult Development as a Sequence of Developmental Tasks and Crises

Prominent models of human development, such as Erikson’s (1950) theory of “eight ages of
man” or Havighurst’s (1972) concept of the life course as an ordered succession of
developmental tasks, have not explicitly incorporated any AoA-related processes in their
theorizing. However, given the previous discussion of AoA-related concepts, we would like
to argue that being confronted with a developmental task or the challenges of a
developmental stage or transition (e.g., committing to an intimate relationship, raising
children, or investing in professional development) necessarily involves considerations
about and reflections related to a person’s calendar age and the role of age-structured life
events (Neugarten, 1969). Indeed, a person’s perception and interpretation of his or her
objective chronological age may alert him or her to the fact that it is high time to deal with
the respective developmental task and that a developmental deadline is imminent
(Heckhausen, Wrosch, & Fleeson, 2001; Neugarten & Hagestad, 1976; Wrosch &
Heckhausen, 2005). For example, the physical changes that mark the beginning of puberty
are important objective indicators for adolescents, making them aware of their own
maturation and growth, and hence of new developmental tasks that need to be addressed.
Similarly, graduating from high school and starting college is an important normative
marker of having reached a certain age and of entering a new stage of life. Thus, the
common finding that adolescents and young adults tend to feel older than they actually are
(Montepare, 2009) may be seen as a form of anticipatory socialization that points toward
possible future selves, goals, and privileges (e.g., legal age to drive a car or to drink
alcohol). If we adopt such a view, then the conclusion that AoA may, in combination with
objective age-related events, serve the function to motivate, direct, and guide future
development (i.e., a directive function) seems very plausible.

Aside from this directive function, AoA may also play a key role in defining developmental
goals themselves. For example, Erikson’s developmental goal of achieving ego integrity in
old age rests on the assumption that self-perceived discrepancies between desired age and
objective age need to be resolved so that one’s age and life can be accepted without
reservations and regrets. In addition, ego integrity requires positive perceptions of and
attitudes toward one’s own aging, as well as an awareness of age-related change that strikes
a balance between losses and gains.
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In conclusion, although Erikson and Havighurst argued that successive developmental stages
emerge out of the biological maturation of the organism in interaction with social and
societal forces, AoA-related concepts seem to play an important role in connecting the
developing self with developmental tasks and stages. In doing so, individuals’ awareness of
their own age and aging intricately contributes to goal and task engagement as well as goal
and task achievement. Moreover, AoA processes may also be at the root of important life-
stage specific developmental processes, such as generative behavior or the striving for ego
integrity (Erikson, 1950; Neugarten, 1969).

Models of Developmental Regulation across the Life Span

The potential influence of AoA-related processes on adult development may even be
conceived broader if one considers other models of life-span development, such as
Heckhausen and Schulz’ (1995) life-span theory of control or Brandtstadter’s idea of life-
span development as the increasing tendency to engage in accommodation over assimilation
(Brandtstadter & Renner, 1990; Brandtstadter & Rothermund, 2002). With regard to these
models, processes of AOA may play an important role in explaining the switching from one
action mode to another and may explain why individuals engage in secondary control
processes or accommodative strategies instead of primary control and assimilative strategies
(e.g., when becoming aware of declining performance or of shrinking resources). For
example, it seems reasonable to predict that individuals who feel younger, possess more
positive perceptions of and more positive attitudes toward their own aging, and show an
awareness of age-related gains (instead of losses) will stay longer in primary control and
assimilative modes compared to individuals who show less favorable AoA. This may even
be the case in situations where objective losses or declines are ongoing. However, there also
may be critical thresholds at which aging views that are too positive may no longer pay off
and may result in maladaptive behaviors and outcomes. These are scenarios in which
individuals unrealistically overstretch their sense of primary control or assimilative potential
and may subsequently be more likely to experience depressive symptoms or, as Erikson put
it, feelings of frustration and despair. On the other hand, individuals who are overly critical
of their own aging in terms of AoA-related processes (e.g., holding mostly negative views of
aging despite objectively age-appropriate performance; being preoccupied with age-related
losses) may switch too early to secondary control or accommodative modes and, in doing so,
may underutilize their existing developmental reserve capacity. In this scenario, individuals
are at risk for prematurely foreclosing opportunities for continued growth and development
(see also Higgins, 1998).

Similar observations also apply to the widely discussed meta-model of selective optimization
with compensation (SOC model; Baltes & Baltes, 1990). Although Baltes and Baltes (1990)
view selective optimization with compensation as a developmental dynamic that operates
across the entire life span, they do not explicate any connections to AoA-related constructs.
It seems, however, very reasonable to assume that AoA-related experiences become relevant
for selection as well as compensation processes, and that subjective aging experiences have
an effect on the optimization of behavior via these processes. Specifically, AoA processes
that are positive in nature may lead to more elective selections and may possibly motivate
the activation of reserve capacities to either maintain certain levels of functioning or to
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promote further growth. On the other hand, negatively framed AoA processes may trigger
loss-based selections even in older individuals who objectively still may have rich resources
at their disposal. Similarly, more negative AoA processes may also motivate “off-time”
compensatory behaviors, such as the premature reliance on the help of others, thereby
increasing the likelihood for dependency, overprotection, and loss of competencies due to
disuse (Baltes & Wahl, 1996). A recent study by Wurm, Warner, Ziegelmann, Wolff, and
Schiiz (2013) examined the association between self-perceptions of aging and SOC strategy
use, showing that the occurrence of a serious health event predicted the increased use of
SOC strategies that promoted a healthy lifestyle, which, in turn, predicted better self-rated
health and life satisfaction. This effect, however, was moderated by negative self-
perceptions of aging. That is, in the case of a serious health event, the perception that aging
is associated with physical losses resulted in less use of SOC strategies. These findings
contribute to a better understanding of the underlying mechanisms of self-perceptions of
aging on health by showing that negative self-perceptions of aging might impair behavioral
strategies that are important for maintaining a healthy lifestyle.

Indeed, the concept of compensation, in general, seems to rest to a good extent on the
subjective awareness of loss and individuals’ recognition of age-related changes. Several
authors have argued that it is difficult to determine when a specific behavior is
compensatory in nature rather than being an automatized or habitual response. Salthouse
(1991), for example, argued that the conclusion that an observed behavior is compensatory
in nature requires that a person has become aware of a deficit or a deviation from a desirable
standard of performance and, hence, wants to counteract the perceived change. Salthouse
(1991) challenged cognitive aging researchers to document that individuals have an
awareness of falling below a self- or other-defined standard of performance in order to
reliably draw the conclusion that their behavior was motivated by compensatory efforts.
Like Salthouse (1991), we also advocate for the inclusion of AoA-related processes in
considerations of compensatory behaviors and considerations related to the selective
optimization of behavior.

Finally, AoA-related processes may also have implications for Carstensen’s (e.g., 2006)
socio-emotional selectivity theory (SST), which postulates that it is a person’s future time
perspective and not his or her objective calendar age that motivates development and the
selection of social goals across the life span. Specifically, SST postulates that when the
future time perspective becomes shorter, as is typically the case with increasing age, then
individuals invest more time and energy into close relationships and in activities that
promote positive emotions. The key point of this argument is that this happens as a result of
a shorter future time perspective and not as a result of a higher age, thus, putting the
emphasis on the construct of future time perspective. In addition to calendar age and future
time perspective, we would like to argue that AoA represents another important time-related
construct that should be considered in this context.8 Specifically, we would like to argue that
the incorporation of AoA-related processes in this kind of research may help to elucidate the

6For illustration purposes, we intentionally focus on AoA-related processes as another time-related phenomenon. However, we clearly
acknowledge that other time metrics, such as distance-to-death or time in a developmental state, are meaningful and should be

examined.
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effects of calendar age and future time perspective in a more detailed way. For example, it
seems reasonable to assume that future time perspective and AoA may not operate
independently, but that aging awareness may modify the effect of future time perspective, or
vice versa. Thus, it seems reasonable to ask to what extent future time perspective has the
same effect on individuals who feel much younger than their actual age and who experience
their aging as mostly positive compared to individuals who display the opposite pattern. One
may even assume a direct association between AoA-related processes and future time
perspective, because feeling younger or perceiving gains as one ages may directly translate
into a more positive and more extended future time perspective. This argument is supported
by our ongoing research (Diehl, Wahl, Brothers, & Miche, 2013) in which we have
examined the associations between gain- and loss-focused AoA and future time perspective.
Data from two independent studies in Germany and the U.S. have shown that loss-focused
AO0A was associated with a more limited future time perspective (r = —.53 and r = .56,
respectively, p < .001), whereas gain-focused AoA was associated with a more expansive
future time perspective in the U.S. sample only (r = .13, p <.01). In sum, we believe that
incorporating AoA-related processes into the interplay between actual age and future time
perspective may help to elucidate some of the core components of SST and may lead to new
empirical tests and conceptual refinements.

In summary, in this section we have put forward arguments for considering the theoretical
and empirical connections between processes of AoA and the key propositions of the most
prominent psychological theories of adult development and aging. Although we do not claim
to have examined all possible connections, we believe that we have put forward several
compelling arguments why these theories could benefit from the explicit integration of AoA
as a construct representing a key process of adult development.

Outlining an Integrated Conceptual Framework for Awareness of Aging:

Implications for Future Research

Building on the conceptual reasoning presented by Diehl and Wahl (2010), we are outlining
here a heuristic model (see Figure 1) that positions the superordinate construct of AoA in the
context of life-span developmental processes and incorporates the conclusions from our
conceptual analyses. We are also proposing this model with the intention to situate AcA
within the broad context of adult development and aging. Rather than knowing that there are
associations among a number of developmentally relevant concepts, it is ultimately
important to know how and under which conditions these associations are brought about.
Thus, this model is intended to serve two purposes: (1) To serve as a heuristic framework
that can guide and stimulate new research; and (2) as a model that can produce testable
hypotheses and predictions. As Figure 1 shows, the model rests on the basic assumption that
the different constructs that are indicative of AoA need to be understood against the
backdrop of individuals’ actual chronological age and objective age-related changes over
time (Circle #1). In the current model, we are conceptualizing AoA explicitly as a self-
process (see box in the bottom center). That is, we propose that AoA is a form of self-related
awareness that can range from pre-conscious/ implicit to conscious/explicit knowledge.
Moreover, we assume that this self-related awareness results in a form of self-knowledge
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that is similar to other forms of self-knowledge, such as a person’s self-concept (Diehl,
Youngblade, Hay, & Chui, 2011). Indeed, we postulate that AoA-related knowledge will,
especially in later adulthood, become an integral part of a person’s self-concept and identity.

As our conceptual analyses suggest, we are placing the constructs of subjective age, age
identity, self-perceptions of aging, and AARC at the conscious/explicit end of the awareness
continuum (Circle #2), whereas attitudes toward aging and age stereotypes are placed at the
pre-conscious/implicit end (Circle #3). We also postulate that these different constructs are
interlinked with each other (Circle #4). Although some emerging theories suggest that age
stereotypes are so pervasive and strong that they will eventually become self-relevant in one
way or another (Levy, 2009), current evidence to support this hypothesis is fairly limited
(Rothermund & Brandtstadter, 2003). Indeed, this points to important needs for future
research. For example, an important objective for future research would be to describe and
explain the exact mechanisms and pathways by which attitudes toward aging and age
stereotypes influence and shape adults’ subjective age, self-perceptions of aging, and
AARC. The solid and dashed arrows in our model indicate that we assume that the
influences are stronger from the pre-conscious (i.e., solid arrow) to the conscious side, rather
than the other way around (i.e., dashed arrow). This assumption, however, needs to be
further examined via both experimental and quasi-experimental studies. For example,
priming studies that manipulate both the level of conscious processing as well as the age-
related relevance and valence of the processed materials may help to shed further light into
the consciousness issue (see Greve & Wentura, 2003). Furthermore, data from well-
designed and representative surveys that have incorporated measures of self-perceptions of
aging into their measurement batteries may be helpful in addressing both issues of causality
(Spuling et al., 2013) as well as issues of mechanisms and pathways of effects (Wurm et al.,
2013).

As Figure 1 further shows, we are placing AoA in the context of several developmentally
relevant forces of influence, such as psychological resources (Circle #5), socio-economic
resources (Circle #6), long-term developmental influences (Circle #7), and socio-cultural
influences (Circle #8). We assume that psychological resources, such as a person’s
behavioral competence, styles of coping and emotion regulation, cognitive functioning, and
personality, have primarily an effect on the conscious/explicit expressions of AoA. The
same is assumed with regard to the effects of socio-economic resources, such as level of
education, socio-economic status, or material/financial assets. Our reasoning underlying this
assumption is that more explicit AoA very likely draws on appraisal processes that take
objective life circumstances, such as material resources and personal skills and abilities into
account, and are also influenced by individual difference variables, such as personality traits.
In our research validating a multidimensional questionnaire to assess AARC, for example,
we find consistent significant correlations with the big five personality traits (e.g., positive
association between neuroticism and loss-related AoA; positive association between
extraversion and gain-related AoA; Wahl, Konieczny, & Diehl, 2013). Interestingly, these
associations tend to be stronger for loss-related awareness of aging compared to gain-related
awareness (Wahl et al., 2013; Diehl et al., 2013).
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In contrast, we propose that socio-cultural influences, such as cultural images of aging, age
norms or age expectations, and long-term developmental influences, such as a person’s
developmental history in early life, life events and lifetime experiences, exert their effects
primarily on the more pre-conscious/implicit facets of AoA. This assumption seems
reasonable because most theories of aging attitudes and age stereotypes postulate that aging-
related attitudes and stereotypes are acquired from early on in life, that they are “learned”
and internalized in implicit ways, and that they exert their influence mostly on a pre-
conscious level (Levy, 2003, 2008). For obvious reasons, our model postulates that long-
term developmental influences (Circles #11 and #13) and socio-economic resources (Circles
#12 and #15) are also associated with self-regulatory processes in development and
influence long-term developmental outcomes.’

A new focus in our model is the inherent connection of AoA with self-regulatory processes
in (Circle #9) and outcomes of human development (Circle #10). In addition, self-regulation
may have a direct impact on developmental outcomes (Circle #14). As we reasoned earlier,
we view A0A as a basic “ingredient” of any self-regulatory process in adult development
and aging, albeit that the exact functions and mechanisms by which AoA motivates and
affects the self-regulation of behavior and development are currently not well understood.
However, we believe that we have provided good reasons for the explicit inclusion of AoA-
related concepts into the overall theories of human development and into future empirical
work.

Societal and Applied Implications

In the final section of this article, we briefly want to address a few societal and applied
implications related to the AoA construct. Indeed, we believe that this is an area, in which
applied developmental psychology may put its theories and methodologies to good use to
address pressing real-world problems. In terms of the societal implications it is obvious that
the aging of the population, and especially the aging of the baby boom cohorts (i.e., birth
cohorts 1946-1964), poses a number of challenges (e.g., how to meet the health care needs
of a growing number of older adults) that are unprecedented in human history. For example,
recent policy debates have focused on whether federal entitlement programs, such as the
Social Security Program or the Medicare Program, will remain viable when the baby
boomers become eligible to claim their benefits (Kotlikoff & Burns, 2005). Based on our
earlier discussions, we believe that these policy debates also raise, in essence, the following
questions: How can we convince individuals to take greater responsibility for their own
aging and for adopting behaviors that optimize their chances to age successfully? How can
we motivate individuals already at a younger age do adopt and cultivate health-promoting
behaviors that also will increase their chances that they grow old in a healthy way?

We believe that these and similar questions will increasingly become relevant for public
health initiatives and that the promotion of successful aging will ultimately become a public

Twe intentionally specify the associations between these sources of influence and self-regulatory processes as bidirectional. For
example, long-term developmental influences determine the type and style of self-regulatory behaviors, but self-regulatory behaviors
also shape long-term developmental influences. Similarly, socio-economic resources may impact self-regulatory behaviors, but self-
regulatory behaviors may also affect the type and nature of socio-economic resources.

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Diehl et al.

Page 21

health priority (National Institute on Aging, 2011). For example, public health data indicate
that if the onset of dementia of the Alzheimer’s type can be delayed in the population by 5
years, the prevalence of the disease would decline by one half (Brookmeyer, Gray, &
Kawas, 1998). Such a delay would not only result in major savings in health care costs for
our society but also in extended quality of life for millions of individuals (Baltes & Smith,
2003). We believe that based on existing research (Levy et al., 2002; Levy et al., 2012)
intervention programs targeting middle-aged and older adults’ negative self-perceptions of
aging hold potentially great promise as a major avenue to promote successful aging.
Specifically, such programs should focus on middle-aged and older adults’ age stereotypes
and personal awareness of aging and should change the mostly negative age stereotypes
(Meisner, 2012) through psycho-educational and behavioral interventions (Sarkisian,
Prohaska, Davis, & Weiner, 2007). We also believe that such programs would potentially
complement and strengthen other intervention approaches, such as programs that focus on
increasing adults’ level of physical activity (King, 2001) or level of cognitive engagement
(Willis et al., 2006).

Furthermore, it is well-documented that negative self-perceptions of aging and negative age
stereotypes are associated with a host of negative outcomes (Levy, 2003, 2009). As a
consequence, it seems reasonable to assume that mostly negative AoA undermines older
adults” motivation to actively participate in intervention and rehabilitation efforts, thus,
affecting the efficacy of such efforts. Therefore, we would predict that adults who perceive
and experience their own aging as mostly negative would be less likely to take advantage of
restorative or compensatory intervention programs and may put themselves at greater risk
for negative outcomes in a number of behavioral domains. Research in the area of meta-
cognition and aging, for example, has shown that older adults who hold negative attitudes
toward their own aging, as assessed in terms of lower self-efficacy expectations, tend to
benefit less from cognitive training activities compared to individuals who have a more
positive attitude (West & Hastings, 2011). Moreover, these individuals are also less likely to
practice the trained mental exercises and strategies in everyday life, thus, undermining the
transfer of intervention effects from the laboratory to real-life contexts. Given such findings,
it seems reasonable to consider the content and nature of individuals” AoA themselves an
important intervention target. We suggest, therefore, that assessing individuals’ AoA as a
regular procedure in clinical programs will help to optimize the outcomes of expensive
intervention and rehabilitation programs and will increase the likelihood that intervention-
induced improvements are maintained longer.

In conclusion, we hope that our conceptual deliberations can enrich and stimulate future
research related to AoA and adult development. We also believe that a focus on adults’
awareness of aging is very much needed to complement current initiatives to promote
behaviors that facilitate successful aging.

Acknowledgments

Manfred Diehl and Hans-Werner Wahl would like to thank the Alexander von Humboldt Foundation, Bonn,
Germany, for their funding of the project “Awareness of Age-Related Change: A Cross-Cultural
Collaboration* (2010-2013) as part of the TransCoop Program. The content of the present paper has greatly
benefitted from the discussions at three international workshops conducted as part of this project.

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Diehl et al. Page 22

Manfred Diehl’s work on this paper was also supported by a sabbatical leave from the Colorado State University
and by a grant from the National Institute on Aging (R21 AG041379).

References

Baltes PB. Theoretical propositions of life-span developmental psychology: On the dynamics between
growth and decline. Developmental Psychology. 1987; 23:611-626.

Baltes, PB.; Baltes, MM. Psychological perspectives on successful aging: The model of selective
optimization with compensation. In: Baltes, PB.; Baltes, MM., editors. Successful aging:
Perspectives from the behavioral sciences. New York, NY: Cambridge University Press; 1990. p.
1-34.

Baltes, PB.; Lindenberger, U.; Staudinger, UM. Life-span theory in developmental psychology. In:
Damon, W.; Lerner, RM., editors. Handbook of child psychology: Vol. 1. Theoretical models of
development. 6th ed.. Hoboken, NJ: Wiley; 2006. p. 569-664.(Series Ed.) (Vol. Ed.)

Baltes PB, Smith J. New frontiers in the future of aging: From successful aging of the young old to the
dilemmas of the fourth age. Gerontology. 2003; 49:123-135. [PubMed: 12574672]

Banaji, MR.; Heiphetz, L. Attitudes. In: Fiske, ST.; Gilbert, DT.; Lindzey, G., editors. Handbook of
social psychology. 5th ed.. Vol. Vol. 2. Hoboken, NJ: Wiley; 2010. p. 353-393.

Barak B. Age identity: A cross-cultural global approach. International Journal of Behavioral
Development. 2009; 33:2-11.

Barrett AE. Socieoeconomic status and age identity: The role of dimensions of health in the subjective
construction of age. The Journals of Gerontology, Series B: Psychological Sciences and Social
Sciences. 2003; 58B:5101-S109.

Bennett, R.; Eckman, J. Attitudes toward aging: A critical examination of recent literature and
implications for future research. In: Eisdorfer, C.; Lawton, MP., editors. The psychology of adult
development and aging. Washington, DC: American Psychological Association; 1973. p. 575-597.

Brandtstédter J, Greve W. The aging self: Stabilizing and protective processes. Developmental
Review. 1994; 14:52-80.

Brandtstédter, J.; Lerner, RM. Action and development: Theory and research through the life span.

Thousand Oaks, CA: Sage; 1999.

Brandtstadter, J.; Rothermund, K. Intentional self-development: Exploring the interfaces between
development, intentionality, and the self. In: Crockett, LJ., editor. Nebrasks Symposium on
Motivation: Vol. 48. Agency, motivation, and the life course. Lincoln, NE: University of Nebraska
Press; 2002. p. 31-75.

Brookmeyer R, Gray S, Kawas S. Projections of Alzheimer’s disease in the United Stated and the
public health impact of delaying disease onset. American Journal of Public Health. 1998;
88:1337-1342. [PubMed: 9736873]

Campbell DT, Fiske DW. Convergent and discriminant validation by the multitrait-multimethod
matrix. Psychological Bulletin. 1959; 56:81-105. [PubMed: 13634291]

Cianciolo, AT.; Matthew, C.; Sternberg, RJ.; Wagner, RK. Tacit knowledge, practical intelligence, and
expertise. In: Ericsson, KA.; Charness, N.; Feltovich, PJ.; Hoffman, RR., editors. The Cambridge
handbook of expertise and expert performance. New York, NY: Cambridge University Press;
2006. p. 613-632.

Cross S, Markus H. Possible selves across the life span. Human Development. 1991; 34:230-255.

Diehl, M. Development of self-representations in adulthood. In: Morczek, DK.; Little, TD., editors.
Handbook of personality development. Mahwah, NJ: Erlbaum; 2006. p. 373-398.

Diehl MK, Wahl H-W. Awareness of age-related change: Examination of a (mostly) unexplored
concept. The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences.
2010; 65B:340-350.

Diehl, M.; Wahl, H-W.; Brothers, A.; Miche, M. Project ”Awareness of Age-Related Change: A
Cross-Cultural Collaboration.”. Colorado State University; 2013. Unpublished data

Diehl, M.; Youngblade, LM.; Hay, EL.; Chui, H. The development of self-representations across the
life span. In: Fingerman, KL.; Berg, CA.; Smith, J.; Antonucci, TC., editors. Handbook of life-
span development. New York, NY: Springer Publishing; 2011. p. 611-646.

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Diehl et al.

Page 23

Eid, M.; Lischetzke, T.; Nussbeck, FW. Structural equation models for multitraitmultimethod data. In:
Eid, M.; Diener, E., editors. Handbook of multimethod measurement in psychology. Washington,
DC: American Psychological Association; 2006. p. 283-299.

Erikson, EH. Childhood and society. Boston, MA: Norton; 1950.

Galambos NL, Turner PK, Tilton-Weaver LC. Chronological and subjective age in emerging
adulthood: The crossover effect. Journal of Adolescent Research. 2005; 20:538-556.

Goffman, E. The presentation of self in everyday life. Garden City, NY: Doubleday Anchor Books;
1963.

Greve W, Wentura D. Immunizing the self: Self-concept stabilization through reality-adaptive self-
definitions. Personality and Social Psychology Bulletin. 2003; 29:39-50. [PubMed: 15272958]

Havighurst, RJ. Developmental tasks and education. 3rd ed.. New York, NY: McKay; 1972.

Heckhausen J, Dixon RA, Baltes PB. Gains and losses in development throughout adulthood as
perceived by different adult age groups. Developmental Psychology. 1989; 25:109-121.

Heckhausen J, Krueger J. Developmental expectations for the self and most other people: Age grading
in three functions of social comparison. Developmental Psychology. 1993; 29:539-548.

Heckhausen J, Wrosch C, Fleeson W. Developmental regulation before and after a developmental
deadline: The sample case of ‘biological clock’ for childbearing. Psychology and Aging. 2001;
16:400-413. [PubMed: 11554519]

Hertzog, C.; Hultsch, DF. Metacognition in adulthood and old age. In: Craik, FIM.; Salthouse, TA.,
editors. The handbook of aging and cognition. 2nd ed.. Mahwah, NJ: Erlbaum; 2000. p. 417-466.

Hess, TM. Attitudes toward aging and their effects on behavior. In: Birren, JE.; Schaie, KW., editors.
Handbook of the psychology of aging. 6th ed.. San Diego: CA: Academic Press; 2006. p. 379-406.

Higgins, ET. Promotion and prevention: Regulatory focus as a motivational principle. In: Zanna, MP.,
editor. Advances in experimental social psychology. VVol. Vol. 30. San Diego, CA: Academic
Press; 1998. p. 1-46.

Hummert, ML. Age stereotypes and aging. In: Schaie, KW.; Willis, SL., editors. Handbook of the
psychology of aging. 7th ed.. San Diego, CA: Academic Press; 2011. p. 249-262.

Kastenbaum R, Derbin V, Sabatini P, Artt S. “The ages of me”: Toward personal and interpersonal
definitions of functional aging. Aging and Human Development. 1972; 3:197-211.

Kaufman G, Elder GH Jr. Revisiting age identity: A research note. Journal of Aging Studies. 2002;
16:169-176.

Keller ML, Leventhal EA, Larson B. Aging: The lived experience. International Journal of Aging and
Human Development. 1989; 29:67-82. [PubMed: 2628349]

Keyes CLM, Westerhof GJ. Chronological and subjective age differences in flourishing mental health
and major depressive episode. Aging & Mental Health. 2012; 16:67-74. [PubMed: 21780972]

King AC. Interventions to promote physical activity by older adults. The Journals of Gerontology,
Series A: Biological Sciences and Medical Sciences. 2001; 56A(Special Issue 11):36—46.

Kite ME, Stockdale GD, Whitley EB, Johnson BT. Attitudes toward younger and older adults: An
updated meta-analytic review. Journal of Social Issues. 2005; 61:241-266.

Kleinspehn-Ammerlahn A, Kotter-Grithn D, Smith J. Self-perceptions of aging: Do subjective age and
satisfaction with aging change during old age? The Journals of Gerontology, Series B:
Psychological Sciences and Social Sciences. 2008; 63B:P377-P385.

Kornadt AE, Rothermund K. Contexts of aging: Assessing evaluative age stereotypes in different life
domains. The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences.
2011; 66:547-556.

Kotlikoff, LJ.; Burns, S. The coming generational storm. Boston, MA: MIT Press; 2005.
Kotter-Griihn D, Hess TM. The impact of age stereotypes on self-perceptions of aging across the adult
lifespan. The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences.

2012; 67:563-571.

Kotter-Griihn D, Kleinspehn-Ammerlahn A, Gerstorf D, Smith J. Self-perceptions of aging predict
mortality and change with approaching death: 16-year longitudinal results from the Berlin Aging
Study. Psychology and Aging. 2009; 24:654-667. [PubMed: 19739922]

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Diehl et al.

Page 24

Laidlaw K, Power MJ, Schmidt S. the WHOQOL-OLD Group. The attitudes to ageing questionnaire
(AAQ): Development and psychometric properties. International Journal of Geriatric Psychiatry.
2007; 22:367-379. [PubMed: 17051535]

Lawton MP. The Philadelphia Geriatric Center Morale Scale: A revision. Journal of Gerontology.
1975; 30:85-89. [PubMed: 1109399]

Levy B. Improving memory in old age through implicit self-stereotyping. Journal of Personality and
Social Psychology. 1996; 71:1092-1107. [PubMed: 8979380]

Levy BR. Mind matters: Cognitive and physical effects of aging self-stereotypes. The Journals of
Gerontology, Series B: Psychological Sciences and Social Sciences. 2003; 58B:P203-P211.

Levy B. Stereotype embodiment: A psychological approach to aging. Current Directions in
Psychological Science. 2009; 18:332-336. [PubMed: 20802838]

Levy B, Langer E. Aging free from negative stereotypes: Successful memory in China and among the
American deaf. Journal of Personality and Social Psychology. 1994; 66:989-997. [PubMed:
8046582]

Levy BR, Myers LM. Preventive health behaviors influenced by self-perceptions of aging. Preventive
Medicine. 2004; 39:625-629. [PubMed: 15313104]

Levy BR, Slade MD, Kunkel SR, Kasl SV. Longevity increased by positive self-perceptions of aging.
Journal of Personality and Social Psychology. 2002; 83:261-270. [PubMed: 12150226]

Levy BR, Slade MD, Murphy TE, Gill TM. Association between positive age stereotypes and recovery
from disability in older persons. JAMA: Journal of the American Medical Association. 2012;
308:1972-1973.

Lockenhoff CE, et al. Perceptions of aging across 26 cultures and their culture-level associates.
Psychology and Aging. 2009; 24:941-954. [PubMed: 20025408]

Markus, HR.; Herzog, R. The role of the self-concept in aging. In: Schaie, KW., editor. Annual review
of gerontology and geriatrics. Vol. Vol. 11. New York, NY: Springer Publishing; 1991. p.
110-143.

Meisner BA. A meta-analysis of positive and negative age stereotype priming effects on behavior
among older adults. The Journals of Gerontology, Series B: Psychological Sciences and Social
Sciences. 2012; 67:13-17.

Miche M, Wahl H-W, Diehl M, Oswald F, Kaspar R, Kolb M. Natural occurrence of subjective aging
experiences in community-dwelling older adults. The Journals of Gerontology, Series B:
Psychological Sciences and Social Sciences. (in press).

Montepare JM. Subjective age: Toward a guiding lifespan framework. International Journal of
Behavioral Development. 2009; 33:42-46.

National Institute on Aging. Global health and aging. Bethesda, MD: Author; 2011. [NIH Publication
no. 11-7737]

Neugarten BL. Continuities and discontinuities of psychological issues into adult life. Human
Development. 1969; 12:121-130. [PubMed: 5791918]

Neugarten, BL.; Hagestad, GO. Age and the life course. In: Binstock, RH.; Shanas, E., editors.
Handbook of aging and the social sciences. 1st ed.. New York, NY: Van Nostrand Reinhold; 1976.
p. 35-55.

Rothermund K, Brandstadter J. Age stereotypes and self-views in later life: Evaluating rival
assumptions. International Journal of Behavioral Development. 2003; 27:549-554.

Sarkisian CA, Prohaska TR, Davis C, Weiner B. Pilot test of an attribution retraining intervention to
raise walking levels in sedentary older adults. Journal of the American Geriatrics Society. 2007;
55:1842-1846. [PubMed: 17979902]

Schafer MH, Shippee TP. Age identity, gender, and perceptions of decline: Does feeling older lead to
pessimistic dispositions about cognitive aging? The Journals of Gerontology, Series B:
Psychological Sciences and Social Sciences. 2010; 65B:91-96.

Settersten, RA. Lives in time and place: The problems and promises of developmental science.
Amityville, NY: Baywood; 1999.

Shanahan, MJ.; Elder, GH, Jr. History, agency, and the life course. In: Crockett, LJ., editor. Nebraska
Symposium on Motivation: Vol. 48. Agency, motivation, and the life course. Lincoln, NE:
University of Nebraska Press; 2002. p. 145-186.

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Diehl et al.

Page 25

Sherman SR. Changes in age identity: Self perceptions in middle and late life. Journal of Aging
Studies. 1994; 8:397-412.

Siegel M, Bradley EH, Kasl SV. Self-rated life expectancy as a predictor of mortality: Evidence from
the HRS and AHEAD surveys. Gerontology. 2003; 49:265-271. [PubMed: 12792164]

Spuling SM, Miche M, Wurm S, Wahl H-W. Exploring the causal interplay of subjective age and
health dimensions in the second half of life: A cross-lagged panel analysis. Zeitschrift fur
Gesundheitspsychologie. 2013; 21:5-15.

Tajfel, H. Social categorization, social identity and social comparison. In: Tajfel, H., editor.
Differentiation between social groups: Studies in the social psychology of intergroup relations.
Oxford, United Kingdom: Academic Press; 1978. p. 61-76.

Turner, J. Social identification and psychological group formation. In: Tajfel, H., editor. The social
dimension: European developments in social psychology. Vol. Vol. 2. Cambridge, United
Kingdom: Cambridge University Press; 1984. p. 518-538.

Uotinen V, Rantanen T, Suutama T. Perceived age as a predictor of old age mortality: A 13-year
prospective study. Age and Ageing. 2005; 34:368-372. [PubMed: 15899910]

Wahl H-W, Konieczny C, Diehl MK. Zum Erleben von altershezogenen Veranderungen im
Erwachsenenalter: Eine explorative Studie auf der Grundlage des Konzepts “Awareness of Age-
Related Change* (AARC) [Experiencing age-related changes in adulthood: An exploratory study
focusing on the concept of awareness of age-related change (AARC)]. Zeitschrift fiir
Entwicklungspsychologie und Padagogische Psychologie. 2013; 45:66-76.

Weiss D, Lang FR. Thinking about my generation: Adaptive effects of a dual age identity in later
adulthood. Psychology and Aging. 2009; 24:729-734. [PubMed: 19739929]

Weiss D, Lang FR. ,, They* are old but ,,I* feel younger: Age-group dissocation as a self-protective
strategy in old age. Psychology and Aging. 2012; 27:153-163. [PubMed: 21988154]

West RL, Hastings EC. Self-regulation and recall: Growth curve modeling of intervention outcomes
for older adults. Psychology and Aging. 2011; 26:803-812. [PubMed: 21604891]

Westerhof GJ, Barrett AE. Age identity and subjective well-being: A comparison of the United States
and Germany. The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences.
2005; 60B:S5129-S136.

Westerhof GJ, Barrett AE, Steverink N. Forever young? A comparison of age identities in the United
States and Germany. Research on Aging. 2003; 25:366-383.

Westerhof, GJ.; Tulle, E. Meanings of ageing and old age: Discursive contexts, social attitudes, and
personal identities. In: Bond, J.; Pease, S.; Dittmann-Kohli, F.; Westerhof, GJ., editors. Ageing in
society: European perspectives on gerontology. 3rd ed.. Thousand Oaks, CA: Sage; 2007. p.
235-254.

Westerhof GJ, Whitbourne S, Freeman GP. The aging self in a cultural context: The relation of
conceptions of aging to identity processes and self-esteem in the United States and the
Netherlands. The Journals of Gerontology: Series B: Psychological Sciences and Social Sciences.
2012; 67B:52-60.

Willis SL, Tennstedt SL, Marsiske M, Ball K, Elias J, Koepke KM, Morris JN, Rebok GW, Unverzagt
FW, Stoddard AM, Wright E. Long-term effects of cognitive training on everyday functional
outcomes in older adults. JAMA: Journal of the American Medical Association. 2006; 296:2805—
2814.

Wilson TD, Dunn EW. Self-knowledge: Its limits, value, and potential for improvement. Annual
Review of Psychology. 2004; 55:493-518.

Wrosch, C.; Heckhausen, J. Being on-time or off-time: Developmental deadlines for regulating one’s
own development. In: Perret-Clemont, A., editor. Thinking time: A multidisciplinary perspective
on time. Ashland, OH: Hogrefe & Huber; 2005. p. 110-123.

Wurm S, Tesch-Rémer C, Tomasik MJ. Longitudinal findings on aging-related cognitions, control
beliefs, and health in later life. The Journals of Gerontology, Series B: Psychological Sciences and
Social Sciences. 2007; 62B:P156—P164.

Wurm S, Tomasik MJ, Tesch-Rémer C. On the importance of a positive view on ageing for physical
exercise among middle-aged and older adults: Cross-sectional and longitudinal findings.
Psychology and Health. 2010; 25:25-42. [PubMed: 20391205]

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Diehl et al. Page 26

Wurm S, Warner LM, Ziegelmann JP, Wolff JK, Schiiz B. How do negative self-perceptions of aging
become a self-fulfilling prophecy? Psychology and Aging. 2013; 28:1088-1097. [PubMed:
24128074]

Zarit, SH. A good old age: Theories of mental health and aging. In: Bengtson, V.; Gans, D.; Putney,
NM.; Silverstein, M., editors. Handbook of theories of aging. 2nd ed.. New York, NY: Springer
Publishing; 2009. p. 675-691.

Dev Rev. Author manuscript; available in PMC 2015 June 01.



Diehl et al. Page 27

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Diehl et al.

Developmental Outcomes

Developmental Influences

— Functional Health / Longevity

— Engagement in Productive Activities
— Successful / Meaningful Aging

— Psychological Well-Being

— Development during Early
Life Span

— Life Events/ Experiences

— Lifetime Health

— Social Support

Self-Regulatory Processes in Development

®

oL

Primary vs. Secondary Control
Assimilation vs. Accommodation

Page 28

®

Socio-Economic Resources

Selection, Optimization, Compensation
Socio-Emotional Selectivity

Awareness of Aging
Pre-conscious / Conscious /
Implicit N Explicit
Cultural Influences
_ g‘;];ga] Images of — Attiu@towmd — SubjeCZQ eAge
. - Aging > — Age Identity
Cultural Age I\O",ns @ — Self-Perceptions of
— Cultural Expectations Pl Ace Stereotv Agi
of Aging ge Stereotypes ging
: . €===== — Awareness of Age-
— Social Policies Related Change
Related to Aging 8

=

— Socio-Economic Status
— Education

— Material / Financial Assets
— Access to Health Care

O,

Psychological Resources

— Behavioral Competence

— Styles of Coping

— Cognitive Functioning
— Personality

— Emotion Regulation

v

Figure 1.

@ Chronological Age / Age-Related Change

[Life-span Development]

Awareness of Aging (AoA) in the Context of Life-Span Developmental Processes and

QOutcomes.

Dev Rev. Author manuscript; available in PMC 2015 June 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

Diehl et al.

Table 1

Page 29

Definitions of the Key Constructs and Examples of Available Unidimensional and Multidimensional

Measures.
Construct Definition Unidimensional Measure Multidimensional Measure
Subjective Age The age an individual feels like or Single-item question (“How Physical/look age & social-

Age Identity / Age
Identification

Self-Perceptions of Aging

Attitudes toward Aging and
Age Stereotypes

Awareness of Age-Related
Change (AARC)

views him or herself.

A person’s subjective sense of age as
a consequence of his or her various
social experiences, including age-
graded social roles, social
identifications, conceptions of the life
course, and socioeconomic
conditions.

Self-perceptions of aging are
anchored in the personal experiences
of the individual, are
multidimensional in nature, and are
processed at a pre-conscious, implicit
level with the potential to be
consciously and explicitly expressed
if a conducive context is provided.

Affective, cognitive, and evaluative
components of behavior toward older
adults as an age group and toward the
process of aging as a personal
experience (Hess, 2006); includes
both societal as well as individual
attitudes.

Age stereotypes are a specific subset
of aging-related attitudes and beliefs,
namely those attitudes and beliefs
that give rise to prejudice and
discrimination (e.g., ageism and
ageist behavior; Levy, 2003)

“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)” (Diehl & Wahl,
p. 340).

old do you feel?”; e.g., Barrett,
2003)

Preferred or ideal age,
Identification with age group
(e.g., Barak, 2009); single-item
question (see Barrett, 2003;
“How old do you feel?”)

N/A

Attitudes toward Aging
Subscale of the Philadelphia
Geriatric Center Morale Scale
(Lawton, 1975)

N/A

emotional/feel age (Kastenbaum et
al., 1972)

Felt age, other age, desired age,
desired longevity, perceived old age
(Kaufman & Elder, 2002)

AgeCog Scales (Steverink,
Westerhof, Bode, & Dittmann-
Kohli, 2001; Wurm, Tesch-Rémer,
& Tomasik, 2007)

Attitudes to Ageing Questionnaire
(AAQ; Laidlaw et al., 2007)

Domain-Based Age Stereotypes
(Kornadt & Rothermund, 2011)

AARC Questionnaire (Diehl &
Wahl, 2010; Diehl, Wahl, Brothers,
& Miche, 2013)
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