-

View metadata, citation and similar papers at core.ac.uk brought to you byfz CORE

provided by Flinders Academic Commons

Flinders

UNIVERSITY

Archived at the Flinders Academic Commons:
http://dspace.flinders.edu.au/dspace/

This is the authors’ version of an article accepted for
publication in the Journal of Personality and Social Psychology.
The original is available by subscription or for purchase at:
http://psycnet.apa.org/journals/psp/105/1/139/

Please cite this article as: Wagner, J., Gerstorf, D., Hoppmann,
C., and Luszcz, M.A., 2013. The nature and correlates of self-
esteem trajectories in late life. Journal of Personality and Social
Psychology, 105(1), 139-153.

DOI: http://dx.doi.org/10.1037/a0032279

© 2013 American Psychological Association

Please note: This article may not exactly replicate the final
version published in the APA journal. It is not the copy of
record.



https://core.ac.uk/display/43335204?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dspace.flinders.edu.au/dspace/
http://psycnet.apa.org/journals/psp/105/1/139/
http://psycnet.apa.org/doi/10.1037/a0032279

Running head: SELF-ESTEEM TRAJECTORIES IN LATE LIFE

The Nature and Correlates of Self-Esteem Trajectories in Late Life

In press, Journal of Personality and Social Psychology

Jenny Wagner

Humboldt-University, Berlin, Germany

Denis Gerstorf
Humboldt-University, Berlin, Germany and

German Institute for Economic Research (DIW), Berlin, Germany

Christiane Hoppmann

University of British Columbia, Vancouver, Canada

Mary A. Luszcz

Flinders University, Adelaide, Australia

Address correspondence to Jenny Wagner, Humboldt-University of Berlin, Psychological
Research Methods, Unter den Linden 6, 10099 Berlin, Germany, phone: +49 30 20939432,

fax: +49 30-20939351, email: jenny.wagner@hu-berlin.de



Self-Esteem Trajectories in Late Life 2

Abstract

Is it possible to maintain a positive perspective on the self into very old age? Empirical
research so far is rather inconclusive with some studies reporting substantial self-esteem
declines late in life, whereas others report relative stability into old age. In this report, we
examine long-term change trajectories in self-esteem in old age and very old age and link
them to key correlates in the health, cognitive, self-regulatory, and social domains. To do so,
we estimate growth curve models over chronological age and time-to-death using 18-year
longitudinal data from the Australian Longitudinal Study of Ageing (N =1,215; age 65-103
at first occasion; M = 78.8 years, SD = 5.9, 45% women). Results revealed that self-esteem
was, on average, fairly stable with minor declines only emerging in advanced ages and at the
very end of life. Examining the vast between-person differences revealed that lower cognitive
abilities and lower perceived control independently related to lower self-esteem. Also, lower
cognitive abilities were associated with steeper age-related and mortality-related self-esteem
decrements. In our discussion, we consider a variety of challenges that potentially shape self-
esteem late in life and highlight the need for more mechanism-oriented research to better
understand the pathways underlying stability and change in self-esteem.

Word count: 204
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The Nature and Correlates of Self-Esteem Trajectories in Late Life

One major theme of personality and lifespan research has long been whether and how
key aspects of the self are preserved when people are faced with major challenges of late life
(Baltes & Carstensen, 1996; Brandtstiadter & Greve, 1994; Cross & Markus, 1991; Freund &
Smith, 1999; Orth, Trzesniewski, & Robins, 2010; Robins, Trzesniewski, Tracy, Gosling, &
Potter, 2002; Troll & Skaff, 1997). One important indicator of the self is self-esteem, which
revolves around a general evaluation and appraisal of one’s worth (Leary & Baumeister,
2000; Orth et al., 2011). Self-regulation theories emphasize the adaptive capacities of the self-
system, (Brandtstiddter & Renner, 1990; Brickman & Campbell, 1971; Charles & Carstensen,
2010). However, empirical findings on self-esteem in old age are rather inconclusive with
some studies reporting sizeable declines (Orth et al., 2010; Shaw, Liang, & Krause, 2010),
whereas others report relative stability into old age (Huang, 2010; Marsh, Martin, & Jackson,
2010). Our study moves several steps beyond extant research by focusing on a phase of life,
namely very old age, during which self-regulatory mechanisms that usually keep the self
stable may reach their limits (Baltes & Smith, 2003). Specifically, we examine self-esteem
trajectories over a broad age range of 35 years across old and very old ages (65 to 103 years)
and investigate whether and how self-esteem changes in the last years of life. We also explore
some of the factors that may contribute to the between-person heterogeneity that is often
observed in self-esteem trajectories (Erol & Orth, 2011). Going this route helps us better
understand how variables in the health, cognitive, self-regulatory, and social domains shape
self-esteem late in life. To do so, we apply latent growth curve models to 18-year longitudinal
data obtained from 1215 participants who had deceased from the Australian Longitudinal
Study of Ageing.

Stability or Change in Self-Esteem in Old Age
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It has long been proposed that people have an inherent need to feel good about
themselves (James, 1890/1950). Accordingly, self-esteem is considered a fundamental human
concern (Bushman, Moeller, & Crocker, 2011; Sheldon, Elliot, Kim, & Kasser, 2001) and has
become one of the most investigated constructs in psychological research (Leary, 1999).
Despite this long and rich history of research, there is little established knowledge about the
normative trajectories of change that self-esteem exhibits in old age. In particular, studies
converge in reporting that average levels of self-esteem are relatively stable or even increase
until people reach retirement age, whereas studies report highly divergent results for post-
retirement ages. For example, Orth and colleagues (2010) reported from one of the few
longitudinal studies that population-level differences in self-esteem between ages 60 and 97
amounted to d = —.68 (see also Shaw, et al., 2010). The cross-sectional study of Robins and
colleagues (Robins et al., 2002) also found average levels of self-esteem to decline in late
adulthood, but the amount of declines was shallower (d = —.08 in the 60s to the 70s and d = —
.29 in the 70s to 80s). In contrast, other studies have reported that self-esteem remains fairly
robust even in old age (Huang, 2010; Marsh et al., 2010; Pullmann, Allik, & Realo, 2009;
Wagner, Lang, Neyer, & Wagner, 2012). For example, the meta-analyses of Huang (2010)
reported that average differences between ages 50 and 60 years were d = —.07 and average
differences for ages 60 and older were minimal as well (d = .07). We note that the relatively
scarcity of longitudinal data and of observations obtained from people in their 80s and 90s
precludes drawing more conclusive inferences about how self-esteem develops in old and
especially very old age (see also Huang, 2010; Trzesniewski, Donnellan, & Robins, 2003).

Why would self-esteem be stable across old age or why would it change? To begin
with, theories of self-regulation have long highlighted that adaptive capacities are robust well
into late life (Brandtstiddter & Renner, 1990; Brickman & Campbell, 1971; Charles &
Carstensen, 2010). For example, people may come to terms with losses and unattainable goals

by adjusting their aspiration levels or by disengaging from initially important goals, and
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thereby maintain a coherent sense of themselves (see Heckhausen & Schulz, 1995). Indeed,
several lines of empirical work have provided convincing support of adaptive aging (e.g.,
possible selves: Smith & Freund, 2002; emotion regulation: Carstensen, Fung, & Charles,
2003; social integration: Wrzus, Kdckeritz, Wagner, & Neyer, 2012). It thus appears
reasonable to assume that people adjust, on average, reasonably well to the changes imposed
by transitions into retirement (e.g., fewer financial possibilities, loss of social roles, obsolete
occupational expertise and skills; see Orth et al., 2010). Although these processes appear to be
highly efficient throughout adulthood and old age, it is possible that the nature of change
often imposed by advanced old age challenge self-regulatory capacity to the point where it
reaches its limits (Baltes & Smith, 2003; Gerstorf & Ram, 2009, 2012). First of all, people are
increasingly at risk of being confronted with transitions or critical life events that are outside
of their control, particularly those that are almost normative for very old people such as
declining health (e.g., disability) or social losses (e.g., bereavement). These challenges may
simply become too frequent or too severe in advanced old age, thereby making adjustment
more and more difficult. Secondly, the self-regulation system itself may become increasingly
compromised, and capabilities that have worked highly efficiently across adulthood to recover
from perturbations are getting more and more fragile, for example due to cognitive
limitations.
Self-Esteem Trajectories at the End of Life

Reaching back to seminal work in the 1960s and 1970s (Kleemeier, 1962; Palmore &
Cleveland, 1976; Riegel & Riegel, 1972; Siegler, 1975), it has long been established that late-
life changes are often not only influenced by age-related factors, but also by factors related to
approaching death. In particular, the terminal decline concept suggests that progressive
mechanisms leading towards death fundamentally shape the course and nature of changes that
often accompany the last years and months of life. Empirical studies examining how

mortality-related processes unfold have described and extracted systematic within-person
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changes in individuals’ behavior and experience along a time-to-death time axis (for an
alternative approach, see Ghisletta et al., 2006). Evidence for precipitous proximate-to-death
declines that are often considerably steeper than the typical age-related effects has primarily
accumulated in cognitive ability domains (for overviews, see Backman & MacDonald, 2006;
Berg, 1996; Small & Biackman, 1999). However, there is an increasing body of research
showing that many aspects of well-being also show steep end-of-life declines (Berg et al.,
2011; Diehr et al., 2002; Gerstorf, Ram, et al., 2008, 2010; Mroczek & Spiro, 2005; Palgi et
al., 2010). There is even initial evidence to suggest that terminal decline is a highly pervasive
phenomenon that affects many different domains, including those often considered relatively
stable across old and very old age (Gerstorf, Ram, et al., 2012).

It is an open question whether people manage to maintain a reasonably positive view
of the self until the very last phase of life. Based on the above considerations, one may expect
self-esteem to exhibit late-life deterioration as well. The overarching question is whether self-
protective processes are still resilient enough to help people adjust to the likely losses they are
faced with or whether the pervasive nature of end-of-life decrements pushes individuals’
adaptive capacities to their limits. The initial evidence suggests that some domains
(particularly in the sensory, cognitive, and health areas) are more prone to mortality-related
change than other domains (particularly in the self-regulation and social areas; Gerstorf, Ram,
et al., 2012). For example, linear mortality-related declines amounted to an average of 1.6 SD
units in the last 10 years for the cognitive marker (the Digit Letter test) and 0.9 SD units for
the self-regulatory marker (perceived control). These preliminary reports from other, partly
related domains (e.g., perceived control: Erol & Orth, 2011) suggest that the last years of life
may be accompanied by accelerated deteriorations in self-esteem, but that the overall effect
size of those changes is probably smaller relative to the effects observed in other domains.

Correlates of Late-Life Self-Esteem Trajectories
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Extant research on factors contributing to between-person differences in self-esteem
has revealed that feedback from peers (Leary, et al., 1995; Leary & Baumeister, 2000) and
relationship with parents (Ojanen & Perry, 2007, Harter, 2006) as well as achievements
(Marsh & Craven, 2006; Trautwein, Liidtke, Koller, & Baumert, 2006) along with athletic
competences and physical appearance (Harter, 1993, 2006) are all crucial correlates of self-
esteem in the first half of life. For example, Harter (2006) illustrated that adolescents’
transition from elementary school to junior high school is often accompanied by considerable
changes in self-esteem and that such shifts are mostly due to a change in how successful
adolescents are in important domains of life. However, less is known about the sources and
correlates of self-esteem in old age.

Some of these sources, such as the ones in the work domain, are no longer available
after people have reached retirement ages. As a consequence, other factors may become
increasingly important. These factors can be important sources of self-esteem but they can
also represent risk factors as detailed below. In the current study, we assume that socio-
demographic variables as well as variables in the health, cognitive, self-regulatory, and social
domains are of key importance in determining self-esteem late in life.

To begin with, gender differences in self-esteem have long been reported from
samples of young and middle-aged adults, typically with higher self-esteem among men
relative to women (Kling, Hyde, Showers, & Buswell, 1999). However, there is evidence to
suggest that these differences are considerably smaller in old age (Orth, et al., 2010; Robins,
et al., 2002) or even non-existent (Huang, 2010), probably because late life is related to less
strict social and role expectations (Freund, 2000). Education can be regarded as a general-
purpose resource that links to a variety of factors ranging from finances to coping strategies
that often help individuals achieve their goals and deal efficiently with changing living
conditions. Consistent with this idea, people with higher educational achievements were

repeatedly found to report higher self-esteem (Orth, et al., 2010; Shaw, et al., 2010). Finally,
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studies of young adults have revealed that being single is related to lower self-esteem,
particularly among men (Lehnart, et al., 2010; Neyer & Lehnart, 2007; Wagner, Liidtke,
Jonkmann, & Trautwein, in press). This is argued to be due to the normativity of establishing
a first partnership in young adulthood. Given that living without a partner is much more
common when people are in their 80s and 90s, we would however not expect considerable
differences related to marital status anymore.

As a second set of crucial self-esteem correlates in late life, we examine variables in
the health domain. Previous studies indicate that people who reported being in good health
also reported higher self-esteem (Orth, et al., 2010; Reitzes & Mutran, 2006; Shaw, et al.,
2010). To move towards a more comprehensive health assessment, we will make use of three
indicators: a medical checklist reporting the current chronic medical conditions; functional
limitations and disabilities, and self-rated health.

As a marker of cognitive abilities, we consider perceptual speed, which is highly
reliable and sensitive to change throughout adulthood (Anstey, Hofer, & Luszcz, 2003;
Gerstorf, Hoppmann, Anstey, & Luszcz, 2009), and, as a cognitive primitive, is conceptually
closer to a resource than other cognitive abilities (Luszcz & Bryan, 1999).

As a fourth set of correlates, we draw from conceptual and empirical work
highlighting the role of perceived control for successful aging (Heckhausen, et al., 2010;
Infurna, Gerstorf, Robertson, Berg, & Zarit, 2010). Specifically, perceptions of and strivings
for control appear to play a pivotal role in the context of active self-esteem recovery after loss
or failure, for example through the use of self-protective strategies such as goal
disengagement or downward comparison. Such control strategies are important throughout the
life span, but may become particularly important with the increased risks of loss experiences
in old age (see also Brandtstidter, 1999). Aspects of perceived control have indeed been
linked with shaping self-esteem in early adulthood (Erol & Orth, 2011) and we examine such

associations in a later phase of life.
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A final correlate revolves around the social domain. For example, consistent with
Sociometer theory, self-esteem often shows strong associations with social inclusion and
positive social interactions (Denissen, Penke, Schmitt, & van Aken, 2008; Leary &
Baumeister, 2000; Leary, Tambor, Terdal, & Downs, 1995). Because close social
relationships constitute a relatively stable and important aspect of late-life functioning (Lang
& Carstensen, 2002; Wrzus et al., 2012), we expect that the social domain continues to play a
key role in shaping people’s self-esteem. Taken together, a thorough investigation of the role
of these factors promises to help identify some of the risk factors for, and protective living
conditions against, self-esteem decline late in life.

The Present Study

In the current study, we examine whether and how self-esteem changes at the end of
life and explore factors that contribute to between-person differences in such change. To do
so, we apply growth models to long-term longitudinal data over chronological age and time-
to-death metrics from 1,215 deceased participants in the ALSA. As an extension of studies
examining how self-esteem changes when people are in their 60s and 70s, we expect self-
esteem to show considerable decline when people are in their 80s and 90s and when they
approach death. We also expect that variables in the health, cognitive, self-regulatory, and
social domains will shape the course of self-esteem change late in life.

Method
Procedure

This report is based on the Australian Longitudinal Study of Aging (ALSA; Luszcz,
1998). The ALSA is a population-based psychobiosocial and behavioral study with
participants from Adelaide, Australia. The first wave of data collection started in 1992 and 10
follow-up waves with varying study intervals have been conducted since. The study consists
of an extensive personal interview including, among other things, psychosocial, behavioral,

social, and contextual variables. Detailed information on study procedures and constructs can
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be found in Andrews et al. (2002), Anstey et al. (2003), and Luszcz and colleagues (Luszcz,
Bryan, & Kent, 1997).
Participants

At baseline in 1992, the ALSA sample comprised 2,087 participants, stratified by age
and gender into four cohorts (70-74 years, 75.79 years, 80-84 years, and 85+ years; age: M =
78.16, SD = 6.69, range = 65 - 103) with those aged 85 years and older, as well as men, being
oversampled. Information about mortality status of participants was updated in July 2011
from city registries, when 82.5% or n = 1,722 of the original participants were known to have
died. With an interest in late-life changes, we included in our report all ALSA participants
who (a) were deceased by July 2011 and (b) had contributed one or more waves of self-
esteem data in the last 10 years of life, resulting in a sample of 1,215 old and very old adults,
aged 65 through 103 years at baseline (M = 78.8, SD = 5.9, 55% men). About 54% left school
by age 14 or younger. The majority of participants were married (66%).

Included in our study were all participants who provided valid data on key measures of
our study (self-esteem, social participation). As a consequence, it was not possible to compare
participants included in our report with those not included on these key measures. However,
information for those not included was available on most other variables. Thus, selectivity
analyses with all participants at T1 and those included in the current sample showed that
included participants are more likely to be male (d = .20), have a higher education (d = .14),
report more medical conditions (d =.19), and indicate lower internal control (d =.27). At the
same time, the two groups did not differ from each other with respect to marital status,
functional limitations and self-reported health, nor with respect to cognitive abilities and
perceived loneliness. These analyses suggest that existing differences are small to marginal in
effect size and thus may be indicative of only small selectivity effects.

For our analyses, we use six waves of longitudinal data spanning 18 years. As is

common in research of old and very old individuals, sample attrition (primarily due to
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mortality) was considerable. Specifically, the following numbers of individuals were selected
at each measurement occasion: at baseline in 1992 (T1; n=1,215), at T3 in 1994 (T3; n=
1,069), at T6 in 2000 (T6; n = 505), T7 in 2003 (T7; n =257), at T9 in 2008 (T9; n =52), and
T111in2011 (T11; n=18). Self-esteem was not assessed at T2, T4, T5, T8, and T10. On
average, T3 took place 2.03 years (SD = 0.52) after T1, T6 7.99 years (SD = 0.41), T7 11.07
years (SD = 0.45), T9 15.38 years (SD = 0.82), and T11 17.78 years (SD = 0.43), respectively.
Across the six waves, the 1,215 participants provided 2,435 observations (M = 2.00, SD =
1.07). More specifically, one data point on self-esteem was available for n =472, two waves
from n = 435, three from n = 173, four from n =108, five from n = 20, and six from n = 7.2
To quantify longitudinal selectivity, we used an effect-size metric that indicates the degree to
which individuals of our selected sample who participated in three or more waves (n = 525)
differed from those with fewer data points (for details, see Lindenberger, Singer, & Baltes,
2002). Total selectivity amounted to 0.17 SD units (where SD refers to that of the 2,087
ALSA sample) for self-esteem, —0.18 SD for chronological age, —0.90 SD for time-to-death, —
0.13 SD for gender, 0.03 SD for education, 0.09 SD for marital status, -0.04 SD for
comorbidities, —0.12 SD for functional limitations, 0.22 SD for self-rated health, 0.26 SD for
perceptual speed, 0.26 SD for perceived control, 0.17 SD for social participation, and —0.07
SD for loneliness. This suggests that higher levels of self-esteem at T1, younger age, longer
time-to-death, better health, preserved cognitive functioning, higher perceived control, more
social participation, and less loneliness were associated with subsequently lower mortality and
higher participation rates among survivors. Effects of sample selectivity were primarily due to
mortality (e.g., self-esteem: 71% of the total effect of .17 SD units) rather than drop-out for
other reasons. The statistical procedures used in our analyses handle this type of non-random
attrition, however, we acknowledge that participants with the most longitudinal information
represent a positively selected subset of the initial ALSA sample.

Measures
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Self-esteem. The Bachman revision (1970) of Rosenberg’s Self-Esteem Scale was
used in the ALSA study. It comprised ten items (“I feel that I have a number of good
qualities.”), with four items being reverse-coded (“I think I am no good at all.”). Participants
were asked to indicate how often each statement was true on a five-point Likert-scale ranging
from 1 (“almost always true”) to 5 (“never true”). Prior to computing individual mean scores,
the positive items were reverse-coded such that higher numbers indicate higher self-esteem.
Reliability analyses showed satisfactory internal consistency across the entire study
(Cronbach’s a>.78).

Correlates. Included in our models was information about participants’ age, date of
death, gender, marital status (married vs. not married), and education indicated by the age
people left school (1 “never went to school”, 2 “under fourteen years” to 7 “eighteen or more
years”). We also examined resources in the health, cognitive, self-regulative, and social
domain as correlates of late life changes in self-esteem (see Table 4 for descriptive statistics).

Health was based on three measures. Medical conditions were self-reports of the
number of current chronic medical conditions from a comprehensive list of 61 (e.g., stroke,
diabetes, arthritis). Functional limitations were measured by responses to two Rosow and
Bresleau (1966) mobility items and to five Nagi (1976) disability items. If participants had
any degree of difficulty with each of these seven items, they received a score of 1; these were
summed, so that higher scores indicate more functional limitations. Self-rated health was
based on a one-item measure that asked participants to rate their current overall health on a 5-
point Likert-scale.

Cognitive correlates were assessed with the Digit Symbol Substitution subscale of the
revised Wechsler Adult Intelligence Scale (Wechsler, 1981; for details, see Luszcz et al.,
1997). As a parsimonious measure of psychomotor speed, participants were asked to

substitute symbols corresponding to numbers from 1 to 9 as rapidly as possible into a
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randomly ordered array of 93 digits. Symbols with corresponding numbers were present
throughout the task. We included the number of correct substitutions in 90 seconds.

Self-regulative correlates are based on a 12-item scale of perceived control from the
Expectancy of Control subscale of the Desired Control Measure (Luszcz, 1997; adapted from
Reid & Zeigler, 1981). This measure of perceived control asked respondents to indicate the
extent of perceived control. Again, a 5-point Likert-scale was applied ranging from 1
“strongly agree* to 5 “strongly disagree”. Estimates are based on a sum score of reversed-
coded items such that higher scores on the scale illustrate more internal control, whereas
lower scores illustrate more external control.

Social resources included two indicators: Social participation is based on four items of
the Adelaide Activity Profile (Clark & Bond, 1995). The items assessed the frequency of four
social-life aspects including active social participation (e.g., “having invited other people to
one’s home”). Based on a 4-point Likert-scale, higher scores related to more activity. To
index loneliness we selected one item from the Center of Epidemiological Studies-Depression
scale (Radloff, 1977). Participants were asked to indicate how often over the past week they
felt lonely. Again, higher scores on a 4-point Likert-scale index higher loneliness.

Data Preparation and Statistical Procedure

All measures used were standardized to a T metric (M = 50, SD = 10) based on the
original N = 2,087 ALSA sample as a reference group of old people. In addition,
chronological age was noted for each available assessment as the number of years since birth.
Likewise, time-to-death for each available assessment was noted as the number of years
remaining in an individual’s life.

Table 1 illustrates the layout of our data including descriptive statistics of self-esteem
over chronological age and time-to-death. Two aspects are particularly noteworthy. First, we
have a considerable number of observations obtained in very old age and in the last years of

life. More precisely, the majority of assessments in ALSA were obtained from participants in
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their 70s (n =974, 40%) and 80s (n = 1,185. 49%)). In a similar vein, data were primarily
gathered in the last years of life (76% obtained in the last 10 years; 39% of which obtained in
the last 5 years); thereby enabling us to thoroughly examine the typical changes that self-
esteem exhibits during those last phases of life. Second, descriptive statistics suggest that self-
esteem was relatively stable over both time metrics (e.g., ten years prior to death: M = 52.14
(SD =9.02) vs. in the year of death: M = 53.94 (SD = 9.46)). In this context, the moderately
sized correlation between age and time-to-death (r = .43, p <.001) suggests that older
individuals tend to be closer to death, but also highlights that the two time metrics only partly
overlap.

To address our research questions, we applied standard multilevel/latent growth
modeling procedures (Raudenbush & Bryk, 2002; Ram & Grimm, 2007; Singer & Willet,
2003). In a first step, we fitted separate growth curve models of self-esteem change for
chronological age (from 65 to 108 years) and for approaching death (from 21 to 0 years).
These models took the following form

self-esteemg = foi + Sui(timey) + SBi(time?) + ey,
where person i’s self-esteem at time t, self-esteemy;, is a combination of an individual-specific
intercept parameter, [, individual-specific linear and quadratic slope parameters, f£ii and 3,
that illustrate the linear and quadratic rates of change per year over either chronological age or

time-to-death, and a residual error, ey. At the individual level (or Level 2), the intercept, [,
and slope parameters, S and [i, were then modeled as

Soi = 00 + Uoi,

i = 10 + Ugi, and

Boi = 10
where 70, 70, and 30 are sample means, and Ug;, Usj, and Uy;, are individual deviations from

those sample means. Individual deviations are expected to be multivariate normally
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distributed, correlated with each other, and uncorrelated with residual errors, €. We also
tested deviations for the quadratic slope, Uy; and for the existence of cubic forms of change in
either time metric. Both terms tested were not reliably different from zero and were thus not
included in the final models.

To account for between-person differences in self-esteem trajectories across age and
time-to-death, we included socio-demographic variables as well as characteristics of the
health, cognitive, self-regulatory, and social domains at T1 into the model at Level 2. All
correlates were grand-mean centered such that regression parameters indicated the average
trajectory (across all individuals). The models were fit to the data using SAS (Proc Mixed;
Little, Miliken, Stroup, & Wolfinger, 1996). The age time metric was centered at 85 years and
time-to-death at two years prior to death. We chose age 85 as the centering point for age
because it was close to the mean age across all observations (81.04 years). The dense
observations at around this age provided for more robust description of the data relative to
choosing other centering points (e.g., age 70 or age 90). In a similar vein, we chose two years
prior to death as the centering anchor in the time-to-death models because of relatively dense
observations at this point. Keeping the intercept relatively near to the time of death also
means that terminal decline effects, if present, were very likely to have set in (e.g., Gerstorf et
al., 2010; Sliwinski et al., 2006; Wilson Beck, Bienias, & Bennett, 2007; Wilson, Beckett,
Bienias, Evans, & Bennett, 2007). Thus, the intercept means, intercept variances, intercept-
slope covariance, as well as the effects of the correlates indicate effects at age 85 years and at
two years prior to death, respectively.

Results

In a first step, we estimated an unconditional model of self-esteem to examine the
distribution of between-person and within-person variation. These analyses revealed that the
intraclass correlation was .54, suggesting that 54% of the total variation in self-esteem was

between-person variation. Thus, at both levels of analyses—within individuals and between
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individuals—substantial variation in self-esteem was observed. With the indication that there
was indeed intraindividual variation to model, we proceeded to first compare age-related and
mortality-related change trajectories of self-esteem and then compare the two time-metrics.
Second, we examined the role of health, cognitive, self-regulatory, and social correlates in
contributing to between-person differences in self-esteem trajectories.

Self-Esteem Late in Life: Age- and Mortality-Related Change Trajectories

Table 2 summarizes the results of the multi-level growth curve models over
chronological age and time-to-death. In both instances, model 1 represents results of linear
self-esteem change across the respective time metric and model 2 additionally includes the
quadratic change trajectory of self-esteem. Based on the suggestions of Snijders and Bosker
(1999), we used the residual variance proportion to calculate the proportional reduction in
prediction error. The resulting coefficient is used as change in pseudo R* to compare models
within and across time metrics. In a first step, this comparison illustrated that the additional
inclusion of the quadratic slope explained more variance compared to the linear model. This
was true for both the age-related and the mortality-related models. Despite the slight decrease
in the illustrated fit index AIC, the quadratic age model indicated additional explained
variance and a substantial quadratic effect. Also, from a theoretical point of view, relative
stability in self-esteem is consistent with previous findings and expectations about self-
evaluations in late life. We thus decided to focus on the quadratic age model and compare it
with the quadratic distance-to-death model.

It appears as if self-esteem follows a nonlinear change trajectory late in life. In a
second step, we compared models 2 across the two time metrics. The amount of variance
accounted for was higher in the mortality-related model of self-esteem change at the end of
life (.16; AIC = 17774) compared to the age-related model (.09; AIC = 17804). Such results
concur with previous reports that time-to-death provides for a more efficient description of

between-person differences in late-life change (Palgi, et al., 2010). In follow-up analyses, we
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also included both age and mortality into one combined growth-curve model. Results revealed
that only mortality-related effects remained reliably different from zero (and fairly unchanged
to the reported simple model), whereas age-related effects did not. This supplementary
analysis substantiates that with impending death, the mortality-related time metric provides
insights into self-esteem change above and beyond an age-related consideration.

Considering the size of average change trajectories of self-esteem in late life suggests
that rates of change are steeper with impending death relative to advancing age. Specifically,
the age model showed no reliable linear change (0= 0.01, p > .05) with only a small
concave curvature (»0 =—0.01, p <.05). In contrast, the mortality model exhibited relatively
steeper linear declines (710 =—0.30, p <.05) and also a stronger concave curvature (29 = —
0.03, p <.05). We note, however, that the overall effect size of late-life declines in self-
esteem was rather minimal with the average linear mortality-related decrements not exceeding
0.3 SD units in the last 10 years (as compared with 1.6 SD units in the last 10 years for the
Digit Letter test in the Gerstorf, Ram et al., 2012 study). Figure 1 illustrates this relative
stability of late-life self-esteem over chronological age (left-hand Panel) and time-to-death
(right-hand panel). At the same time, both figures indicate substantial between-person
variability in self-esteem trajectories that will be explored in conditional models.

Correlates of Late-Life Self-Esteem Trajectories

In a second set of analyses, we examined the role of socio-demographic variables as
well as proxies of health, cognition, self-regulation, and social resources as correlates of self-
esteem change trajectories. Results are reported in Table 3. In general, findings revealed only
a few associations between proxies and self-esteem intercept and late-life change over both
age and time-to-death metrics. In this context, cognitive functioning and perceived control
were identified as factors contributing to between-person difference in late-life self-esteem.
Over chronological age, we found that better performance on the Digit Symbol test related to

both higher self-esteem at age 85 and more positive age-related change in self-esteem (7 =
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0.15,p <.05, 17=0.01, p <.05, see Figure 2, left-hand Panel). In a similar vein, perceiving
more internal control was associated with higher self-esteem (s = 0.40, p <.05). However,
the implications of perceived control for maintaining self-esteem decline with age (s = -
0.01, p <.05, see Figure 3, left-hand Panel). Random effects illustrate that there was still
substantial within-person and between-person variation in age-related self-esteem trajectories,
suggesting that the correlates included in our model account for only a fraction of between-
person differences in self-esteem. As an effect size metric, we can calculate the reduction in
variance in either level or slope with the inclusion of correlates. Our correlates accounted for
in part substantial amounts of variability in self-esteem trajectories over chronological age
(e.g., level: 39%). In addition, comparing AIC fit indices of models with (8013) and without
(17804) covariates, a substantial fit increase is evident. Over time-to-death, we also found a
moderating role of cognitive abilities, with better performance relating to higher self-esteem
two years prior to death (7 = 0.15, p <.05) and less mortality-related declines (17 = 0.02, p
<.05, see Figure 2, right-hand Panel). Perceiving more control over one’s life was also
associated with higher late-life self-esteem (s = 0.39, p < .05, see Figure 3, right-hand
Panel). Finally, people who reported more comorbidities at baseline tended to experience
steeper self-esteem declines (17 =—0.02, p =.052). Again, the correlates examined accounted
for a considerable share of between-person differences in self-esteem (e.g., level: 19%).
Again, AIC comparisons illustrated a substantial fit increase (AICso covariates = 17774; AlCyitm
covariates = 7989).
Discussion

The objective of the current study was to examine the nature and correlates of self-
esteem trajectories late in life and close to death. Applying multi-level growth curve models
to long-term longitudinal data of now deceased participants in the ALSA revealed that
tracking self-esteem change over time-to-death provides a better description of between-

person differences in self-esteem change than does chronological age. Mortality-related
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declines in self-esteem were also found to be steeper than age-related declines, but the overall
effect size of these decrements was rather small suggesting that self-esteem is fairly stable at
the end of life. We also examined the role of health, cognitive, self-regulative, and social
characteristics as between-person difference correlates of late-life self-esteem trajectories.
Overall, few effects were found, but cognitive functioning and perceived control consistently
emerged as reliable self-esteem correlates. In our discussion, we consider a variety of
challenges that potentially shape self-esteem late in life and highlight the need for more
mechanism-oriented research to better understand the pathways underlying stability and
change in self-esteem.
Relative Stability in Self-Esteem in Old Age and Close to Death

Previous research has repeatedly shown that mortality-related descriptions often
provide a more accurate description of late-life changes in a variety of different domains,
including indicators of cognitive abilities and well-being (Bickman & MacDonald, 2006;
Berg, 1996; Berg et al., 2011; Gerstorf, Ram, et al., 2008, 2012). Our results generally support
these findings for self-esteem, a central facet of people s’ self-regulation system. In particular,
our mortality-related model accounted for a larger share of variance. Similarly, mortality-
related effects remained reliably different from zero in a combined age/time-to-death model,
whereas age effects did not. Thus, the way people evaluate themselves at the end of life
appears to be more dependent on the closeness to death than the mere chronological age of a
person. This finding contributes another perspective to the ongoing debate about
chronological age being an insufficient time metric for understanding self-esteem
development across the life span (Pullmann et al., 2009). Consistent with earlier studies, the
amount of variance accounted for by age was relatively low (less than 10%). We note that the
alternative time metric of time-to-death also only accounted for relatively small proportions of
variance in self-esteem. Thus, to move towards better understanding of change trajectories of

self-esteem, it appears promising to make use of more mechanism-oriented studies that
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investigate the probable change-inducing nature of critical life events such as onset of
disability (see Ram et al., 2010).

One central question of our study was to examine whether self-esteem is stable or
declines at the end of life. Our findings suggest that self-esteem appears utterly robust with
relatively small mean-level changes. Age-related and mortality-related models illustrated
small negative curvature trajectories indicating that minor declines only emerge in advanced
ages and at the very end of life. Based on 4 waves of longitudinal data covering up to 16
years, Orth and colleagues (2010; see also Shaw et al., 2010) found a similar shape of self-
esteem change, but much stronger decrements late in life — starting already when people were
60 years of age. We can only speculate about possible reasons for these discrepancies.
Differences in measurement scales, reliability of those scales, whether those scales tapped
more negative aspects of self-esteem, study sampling and maintenance procedures, and the
timing of observations preclude comparisons beyond the general pattern of findings. For
example, self-esteem was measured with only three items in the Americans’ Changing Lives
study (cf., Orth et al., 2010; Shaw et al., 2010), with two of these items being negative, and
only acceptable reliabilities (between .57 to .60); whereas the ALSA study included a ten item
measure of self-esteem with four negative items and good reliabilities across all six waves
(>.78). We also note that our study included more than 1,421 observations or 58% of our
entire data base that were obtained after age 80, suggesting that parameter estimates of our
models for these advanced ages should be reasonably robust. Leaving issues of positive
sample selection aside, our findings suggest that the rate of late-life self-esteem deterioration
may be rather minimal and less pronounced as compared with many other central domains of
functioning. These results also are consistent with theoretical and empirical work highlighting
the adaptive capabilities of the self well into late life (Brandtstidter, 2007; Freund & Smith,
1999). Despite the fact that gain/loss-ratios become increasingly negative (Baltes, 1987),

individuals appear to maintain a positive view of the self.
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Of note is also that over and above these average trends, we also found considerable
between-person differences in self-esteem trajectories late in life. Some individuals appear to
be rather negative and become increasingly so over time. Others in contrast are still very
positive in their self-evaluative tendencies in late life, and some people reported stable or
positive self-esteem trajectories even close to death. The big-picture question then is to
identify and understand the conditions that enable people to maintain a positive view of the
self into their last years.

Correlates of Late-Life Self-Esteem Trajectories

To explore the conditions and correlates that may contribute to self-esteem change, we
selected four key domains of functioning late in life. The first domain involved several health-
related characteristics. Despite substantial relations between self-esteem and disabilities as
well as subjective health (cf. Table 4 in the appendix), the conjoint consideration with the
three remaining domains evinced no reliable relation with either self-esteem intercept or
slope. As a consequence, health conditions did not differentiate between individuals with
more or less positive views of the self when between-person differences in cognitive, self-
regulatory, and social indicators were taken into account. In our view, this finding is striking
because proxies of pathologies generally relate to lower late-life functioning (Gerstorf et al.,
2012). It appears as if the processes underlying self-esteem late in life are less prone to be
shaped by health declines than typically expected. Thus, it may actually be possible to
maintain a positive self-esteem even in the context of worsening health conditions. Of course,
it is also possible that the measures used may not be sensitive enough to pick-up subtle, but
important differences. However, in previous reports from the ALSA, poor health on one or
more of the indices used herein has been linked successfully to lower self-perceptions of
ageing (Sargent-Cox, Anstey & Luszcz, in press a & b), mortality (Caughey, et al., 2010;
Giles, Glonek, Luszcz & Andrews, 2005), and fewer social activities (Hoppmann et al.,

2008).
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In contrast, our indicators of both the cognitive and the self-regulative domain showed
considerable associations with self-esteem trajectories late in life. Specifically, age-related
models evinced that preserved cognitive abilities and internal control related to higher self-
esteem levels and, with respect to cognitive abilities at baseline, a more positive change
trajectory of self-esteem at the end of life. Mortality-related models showed similar
associations with level of self-esteem at two years prior to death, and being cognitively fitter
at baseline was associated with less mortality-related decline in self-esteem. Previous studies
associated cognitive abilities with functional limitations in the health domain of late life
(Luszcz & Bryan, 1999; Infurna, Gerstorf, Ryan, & Smith, 2011). Our results now suggest
that also self-evaluative processes interrelate with cognitive abilities and shape trajectories of
self-esteem in late life. Previous experimental research with college students has shown
depleted self-regulatory capacities in the light of self-esteem inconsistent feedback (Stinson et
al., 2010). Thus, efforts to maintain self-esteem appeared to relate to cognitive abilities and
cognitive resources already in young adulthood. With an increasing number of self-
challenging situations in late life, the availability of higher cognitive abilities may form a
basis to remain responsive and to maintain a positive view of the self.

Results regarding perceived control concur with and extend previous research
illustrating the important role perceptions of and strivings for control often have across the
entire life span (Heckhausen et al., 2010). For example, previous longitudinal research found
that control shapes self-esteem trajectories in early adulthood (Erol & Orth, 2011). We have
now shown similar associations late in life, with more favorable levels and change trajectories
of self-esteem when people reported higher perceived internal control. Similarly, our
mortality models suggest that perceived control is intertwined with maintaining self-esteem
until very late in life. By using compensatory control strategies individuals may be able to

cope with the losses of late life, and to protect or maintain their self-esteem.
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We found no evidence for an association between self-esteem late in life and the social
domain. Both social psychological (Baumeister & Leary, 1995) as well as developmental
(Kahn & Antonucci, 1980) theories highlight the importance of social inclusion in late life.
However, neither the amount of social inclusion nor perceptions of loneliness were reliable
predictors of self-esteem at the end of life. We can only speculate about possible reasons. As a
first possibility, the raw correlations indeed suggest that social domain characteristics relate to
self-esteem (cf. Table 4). However, such associations appear not to be unique, but rather to be
in part driven by some of the other domains included. For example, the onset of functional
limitations may undermine social participation, which in turn cannot maintain its role as a key
source for self-esteem. Second, socioemotional selectivity theory (Carstensen, 1992, Charles
& Carstensen, 2010) posits that older adults concentrate social encounters on particularly
close and emotionally meaningful relationships. Thus, including measures that tap into very
close relationship partners such as spouses or children might evince associations with self-
esteem (cf., Denissen et al., 2008 with respect to early adulthood). As a third possibility, the
occurrence of social losses such as the death of the spouse or a close friend may level off the
relation between the social domain and self-esteem because these sources of self-esteem are
no longer available.

In sum, our analyses of old and very old adults in the ALSA sample revealed that
cognitive and self-regulatory resources hold a significant role in shaping self-esteem in late
life, whereas health conditions and social resources did not. Importantly, substantial within-
person and between-person variability in self-esteem remained unexplained after including
the correlates. It appears as if additional resources and developmental processes also relate to
self-esteem at the end of life.

Limitations and Outlook
In the context of the strengths of extensive longitudinal data from a large population-

based sample of adults late in life, we acknowledge several limitations of our study. First, all
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constructs examined were based on self-report measures. For self-esteem, we believe that this
is permissible because the subjective evaluation of the self represents one key component of
the phenomenon of interest (Donnellan, Trzesniewski, Conger, & Conger, 2007; Robins et al.,
1999). However, it would be informative to make use of more objective measures in the
health domain or peer reports of social relationships. For example, subjective health measures
may be blurred by individual tendencies of particularly positive or negative self-evaluation,
and thus an objective measure may reveal additional insights. Second, irrespective of the
longitudinal nature of our study we are not able to draw causal inferences about the role of the
correlates as antecedents or consequences of self-esteem (for a discussion, see Foster, 2010).
Late life is characterized by intertwined developmental challenges that may not have been
captured in our study, but affect self-esteem. For example, spouses are known to mutually
affect their developmental trajectories until late life (Hoppmann & Gerstorf, 2009). Thus, the
quality of the partner relationship and the feedback people receive from a spouse may be
particularly important in reduced social networks of late life. In addition, experimental
designs would enable causal conclusions on the direction of effects, and thus, are one
important road to travel in understanding the antecedents and consequences of self-esteem
development. Third, by definition a study of late life is affected by selection processes both at
the population and the sample level. We only included individuals deceased by mid 2011 and
who provided data within the last ten years prior to death. With this procedure, we may
exclude individuals with severe disabilities such as dementia who were not able to further
participate. The replication of our findings using an independent sample is thus a next crucial
step. In addition, one could think about the alternative ways of addressing this issue such as in
a more prospective procedure that actually predicts the future occurrence or non-occurrence
of events such as the timing of mortality. Finally, our design addressed self-esteem across six
waves in a time frame of up to 18 years. It is possible that a more intense longitudinal

assessment such as daily self-esteem measures across several weeks or assessments every two
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months within the last two years of life may draw a completely different picture. Further
research is clearly needed to understand specific self-evaluative processes throughout late life.

The longitudinal nature of our study enabled us to provide a first illustration of
developmental trajectories of self-esteem at the end of life. Both, age and mortality-related
models emphasized the relative stability of self-esteem until very old age. In conceptual
terms, this finding of relative stability of self-esteem in late life is particularly informative for
life span theoretical accounts. Most of these accounts propose that adaptive capabilities are
typically well preserved into late life, suggesting that self-esteem is relatively stable.
However, biological and cognitive degeneration is known to take a toll on adaptive
capabilities, often leading to terminal decline in the last years of life across a large variety of
bio-psycho-social characteristics (Bickman & McDonald, 2006; Gerstorf, et al. 2012, Wilson
et al., 2012). Our findings illustrate that self-esteem is probably one of the very few
exceptions and a domain in which people may indeed be able to maintain functioning into the
very last years of life.

At the same time, conclusions drawn from our conditional analyses — particularly with
respect to interrelationships with resource characteristics — remain correlational. Our findings
concur with previous studies that mortality-related models outperform age-related models at
the end of life. One of the next steps would be to examine a possible sequence of
developmental processes so as to differentiate conditions and consequences and underlying
mechanisms of age-related and mortality-related self-esteem processes. For example,
combining our findings on the adaptive abilities of the self and the role of cognitive and self-
regulative resources with other lines of inquiry may be informative. First, Sociometer theory
(Leary & Baumeister, 2000) suggests that self-esteem is a monitor of relational value and,
thus, rather an outcome of social inclusion. Several studies in early adulthood were able to
support such notions (Denissen et al., 2008; Leary et al., 1995). However, our study did not

provide evidence for such effects. More mechanism-oriented studies may help to provide
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some insights into such developmental processes in late life and close to death. For example,
social networks are proposed to focus on emotionally meaningful relationships in late life
(Carstensen, 1992; Kahn & Antonucci, 1980; for a meta-analytic overview see Wrzus et al., in
press) and thus a more fine grained assessment of potential social relationships, such as the
spouse, children, or a close friend, and their daily interactions and impact may help to
understand relational feedback loops of late life. Also, our results highlight the relation
between self-esteem and cognition in late life. Cognitive processes and mechanisms are
known to thoroughly decline based on changes of neurobiological functioning (Baltes et al.,
2006; Catell, 1971). Thus, more basic, mechanism-oriented assessments of cognitive
functioning or experimental manipulations could help to integrate and advance our knowledge
of possible causal directions, to better understand adaptive abilities that help to maintain
positive self-views until late in life.

A second line of research could relate self-esteem to key constructs in other domains
of functioning and, thus, help to understand its relationship and position in lifelong processes
of successful development and aging. We would propose that self-esteem is embedded in a
larger system of psychosocial functioning and relates in both direct and more indirect ways to
broader constructs in the personality and affect domains. For example, there is reason to
believe that higher self-esteem is associated with higher extraversion and higher well-being
(Orth et al., 2011; Wagner et al., 2012). However, little is known about the temporal ordering
of such associations (e.g., is self-esteem preceding and predicting extraversion or is it the
other way around). It is only very recently that these questions have been addressed
empirically. For example, in a series of publications, Orth and colleagues (Kuster, Orth, &
Meier, 2012; Orth, Robins, & Roberts, 2008; Sowislo & Orth, 2012) have shown that low
self-esteem is a unique predictor of later depression. Thus, further research is needed to
understand the possible role of self-esteem for the onset of disability or mortality hazards.

Such ideas may also speak to the potential of interventions. First, cognitive training might
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have secondary effects by promoting self-esteem in late life (for effects on personality, see
Jackson, Hill, Payne, Roberts, & Stine-Morrow, 2012). Second, by empowering older adults
to maintain their self-esteem via increased perceived control, it may also be possible to affect
other outcomes of successful aging.

In sum, our study revealed first insights into mortality-related compared to age-related
trajectories of self-esteem. Despite the curvature decrease of self-esteem at the very end of
life, self-evaluation remains fairly stable well into old and very old age. Importantly, our
results highlight the pivotal role of cognitive and self-regulative abilities in this context,
whereas neither health-related variables nor indicators of social embeddedness were
associated with late-life self-esteem. Importantly, only a portion of intra-individual change as
well as inter-individual differences were accounted for by the various domain indicators
examined, emphasizing the need to further explore factors and processes that help us better
understand developmental processes of late life functioning. One way to examine mechanisms
that underlie individual differences in self-esteem late in life could be to focus on
interpersonal transactions in close relationships: Does self-esteem interrelate between spouses
in late life? Do partners boost each other up or drag one another down? We hope to be able to
offer insight into these questions in the future. People appear to have an ability to adjust or
prepare themselves quite well for the combination of late life challenges and inevitable losses.
To understand the processes operating at the end of life and to be able to support struggling

individuals is one major task of upcoming research.
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Table 1

Descriptive Statistics for Self-Esteem over Age and Time-to-death.

Self-Esteem Trajectories in Late Life

Self-esteem

Age Time-to-death

n M SD n M SD
65 1 62.20 / 21 1 39.18
66 6 5099 11.52 20 0 /
67 2 5955 125 19 19 5335 7.37
68 12 50.88 9.24 18 22 5625 941
69 19 46.17 9.69 17 44 5291 853
70 54 4984 10.51 16 53 5195 957
71 54 5190 949 15 73 5222 8.88
7299 5266 9.10 14 73  51.34 1034
73 81 51.90 8.66 13 90  52.06 10.71
74 94 5145 8.71 12 87 5290 8.98
75 100  51.42 10.01 11 119 51.61 9.22
76 104 5251 993 10 143 52.14 9.02
77 136 50.72 11.07 9 157 51.02 9.94
78 128 5340 9.72 8 191 52.10  9.68
79 124 51.77 10.84 7 215 5251  9.99
80 160 5132 10.15 6 198 5131 10.30
81 121 51.59 10.85 5 191 51.71 10.45
82 146  51.80 9.12 4 216 5092 10.90
83 134 52.19 10.50 3 199 5030 11.23
84 118 51.43 9.26 2 195 5099 10.78
85 131 50.68 10.69 1 140 5040 11.18
8 109 5037 11.73 0 9 5394 946
87 109  51.59 10.25
88 84 5222 10.89
89 73  51.82 10.49
90 56  52.13 10.32
91 41 51.74 10.46
92 43  49.09 12.49
93 32 50.22 11.06
94 23 52,64 731
95 12 4759 997
96 11 5721  6.62
97 2 5423 376
98 6 57.78 8.80
99 1 53.35 /

(Table continues on next page)
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Self-esteem

Age Time-to-death
n M SD n M SD
100 3 5453 569
101 1 65.75 /
102 1 36.96 /
103 1 49381 /
104 0 / /
105 1 51.58 /
106 1 35.63 /
107 0 / /
108 1 33.86 /
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Table 2

Multi-Level Growth Model Over Chronological Age and Time-to-death

Self-esteem

Effect Age Time-to-death

Model 1 Model 2 Model 1 Model 2
Fixed effects
Intercept 50.94* (0.31) 51.13*  (0.32) 50.95* (0.36) 50.33* (0.41)
Linear slope 0.07* (0.04) 0.01 (0.05) 0.05  (0.05) -0.30* (0.12)
Quadratic slope -0.01* (0.00) -0.03*  (0.01)
Random effects
Intercept 62.09% (4.68) 62.09%  (4.67) 82.53* (6.62) 81.58* (6.54)
Linear slope 0.14* (0.05) 0.14*  (0.05) 0.35* (0.09) 036* (0.09)
Int., linear slope 0.83* (0.38) 0.82* (0.38) 3.28* (0.70) 3.12* (0.70)
Residual 4571*% (2.17) 45.23*  (2.13) 42.52* (2.08) 41.68* (2.05)
Goodness-of-fit
AIC 17799 17804 17777 17774
Explained
variance
R? .08 .09 14 16

Note. Unstandardized estimates and standard errors (in parentheses) are presented. Age was
centered at 85 years and time-to-death at 2 years. 1,215 participants provided 2,435
observations (M =2.00, SD = 1.07). T-scores standardized to cross-sectional sample at Time 1

(N=2,127, M = 50, SD = 10).



Table 3
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Conditional Multi-Level Growth Model Over Chronological Age and Time-to-death
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Self-esteem

Effect Age Time-to-death
Intercept Linear slope Intercept Linear slope
Fixed effects
50.11*% (0.78) 0.10 (0.11) 51.06* (1.04) 0.18 (0.14)
Men 0.86 (0.95) -0.00 (0.12) 0.32 (1.22) -0.05 (0.15)
Education 0.05 (0.04) -0.00 (0.00) 0.04 (0.04) -0.00  (0.01)
Married 1.13 (0.94) -0.01 (0.12) 1.05 (1.17) -0.00  (0.16)
Health
Comorbidities -0.03 (0.05) -0.01" (0.01) -0.06 (0.06) -0.02"  (0.01)
Disabilities -0.05 (0.04) 0.01 (0.01) -0.05 (0.06) 0.01 (0.01)
Self-rated health 0.06 (0.05) 0.01 (0.01) 0.08 (0.06) 0.01 (0.01)
Cognitive
Digit Symbol 0.15* (0.05) 0.01* (0.01) 0.15* (0.06) 0.02* (0.01)
Self-regulative
Perceived control 0.40* (0.04) -0.01* (0.01) 0.39* (0.06) -0.01 (0.01)
Social
Social participation 0.03 (0.04) 0.01 (0.01) 0.00 (0.05) 0.00 (0.01)
Emotional 0.02 (0.04) 0.01 (0.01) 0.03 (0.05) 0.01 (0.01)
loneliness
Random effects
Variance 37.86* (5.19) 0.23* (0.08) 66.11* (8.00) 0.51* (0.12)
Covariance 0.86 (0.51) 4.19*  (0.91)
Residual Variance 38.52*  (2.69) 34.59*  (2.39)
Goodness-of-fit
AIC 8013 7989

Note. Unstandardized estimates and standard errors (in parentheses) are presented. T scores

standardized to cross-sectional ALSA sample at Time 1 (N =2,127, M =50, SD = 10). Age

was centered at 85 years and time-to-death at 2 years. N = 1,215 participants provided 2,435

observations (M = 2.00, SD = 1.07).

"p<.064, *p < .05
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Zero-Order Correlation and Descriptive Statistics of all Included Variables (Data in Long Format as used for the Multilevel Modeling Procedure)

Self- 1 2 3 4 5 6 7 8 9 10 11 12
esteem

1. Age -.01

2. Time-to-death -06" 437

3. Men .00 01 127

4. Education 077 01 -02  -.03

5. Married 067 =267 047 107 -0l

6. Comorbidities -.03 -.03 067 -.03 -067  -01

7. Disability 167 .05 04 -187 -0l 117 327

8. Subjective health 207 107 -147 -0l A1 050 -360 -297

9. Digit symbol 217 w247 o147 107 a7 11T 03 -08" 14"

10. Perceived control 457 202 097 077 04 -060  -04  -177 257 24"

11. Social participation .15~ -05"  -10" -177 .07 -09" -03 -.05 127 237 .37

12. Loneliness 137 087 .02 -.03 -01 Sc - A U< RS B RS i R [ MRS b AN )
M 51.58 81.04 -7.40 053 382 069 560 354 320 3145 4555 207 035
SD 10.18 641 442 050 069 047 290 138 1.06 1035 531 064  0.72
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Figure 1. Average self-esteem change observed over (a) chronological age and (b) time-to-death in ALSA
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Figure 2. Self-esteem as a function of (a) chronological age or (b) time-to-death and cognitive abilities (mean-split) in ALSA
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Figure 3. Self-esteem as a function of (a) chronological age or (b) time-to-death and perceived control (mean-split) in ALSA



