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Abstract

Objective: As individuals age, they monitor how well they are aging by comparing themselves with their peers. We exam-
ined whether such social comparisons contribute to change in one’s subjective age over time and whether they mediate the
relationship of health and cognitive functioning with subjective age.

Method: A total of 3,427 participants from the Midlife in the United States study were assessed on subjective age on two
occasions 10 years apart. Measures of cognition and health were taken at the second wave along with social comparison
measures for health and memory.

Results: The results showed that social comparisons of memory and health mediated the relationship between memory
performance and level of subjective age as well as the relationship between functional health and subjective age change.
Discussion: The results suggest that those who have better functioning in aging-relevant domains have a more favora-
ble view of themselves compared with others, which in turn predicted a younger subjective age and smaller increases in
subjective age over 10 years. When social comparisons were considered, those who had better health and memory and
more favorable comparative assessments did not feel that they had aged as much as those who had lower functioning and

assessments.
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As individuals age, they expect to experience some degree
of decline in their physical health and cognitive function-
ing. The manner in which individuals actually age, however,
varies widely from person to person. People often appraise
their own aging process, perhaps making determinations
based on factors such as their physical health (see Settersten
& Hagestad, 2015). This appraisal process contributes to
building a subjective view on how well they are aging.
Subjective age, or how old one feels, typically does
not correspond to chronological age. In fact, most adults
over the age of 30 report a subjective age lower than their
chronological age (Rubin & Berntsen, 2006). An individ-
ual’s subjective age takes into consideration factors such
as life satisfaction, prevalence of physical and cognitive

symptoms of aging, and their own personal beliefs and
fears of the aging process (Montepare & Lachman, 1989).
Subjective age has also been correlated with several impor-
tant health outcomes. In older adults, a younger subjective
age has been associated with better health and well-being
(Stephan, Caudroit, & Chalabaev, 2011; Westerhof et al.,
2014) as well as decreased mortality risk (Kotter-Griihn,
Kleinspehn-Ammerlahn, Gerstorf, & Smith, 2009). Given
this evidence, it would seem that subjective age is an impor-
tant indicator for how well an individual is aging. While
much of the past work on subjective age has focused on
subjective age as a predictor variable (Stephan, Caudroit,
Jaconelli, & Terracciano, 2014; Westerhof, et al. 2014),
there has been limited attention to factors that might
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predict changes in subjective age over time (Spuling, Miche,
Wurm, & Wahl, 2013). Given the important health out-
comes that are predicted by subjective age, it is important
to understand which factors might lead to changes in an
individual’s subjective age. The primary goal of the present
study is to investigate the factors that influence how subjec-
tive age changes over a 10-year period.

Links Between Subjective Age and Cognition

Although physical health has been tied to both subjective age
(Barak & Stern, 1986; Hubley & Russell,2009) and cognitive
functioning (Albert et al., 1995; van Boxtel et al., 1998), only
a few studies have examined the relationship between subjec-
tive age and cognitive performance. In one such study, which
used data from the Midlife in the United States (MIDUS)
longitudinal study, participants who reported a younger
subjective age performed better on two cognitive factors
10 years later (Stephan et al., 2014). In that study, subjec-
tive age was found to predict cognitive performance above
and beyond chronological age, as well as the participants’
health, measured by chronic disease burden. Furthermore,
they conclude that the relationship between subjective age
and episodic memory 10 years later was partially mediated
by body mass index (BMI), but not by physical activity, and
the relationship between executive function and subjective
age was partially mediated by physical activity, but not BML
However, that study did not examine change in subjective
age or the contemporaneous relationships of cognition and
subjective age. Thus, it is unclear to what extent subjective
age exerts distal and/or concurrent influences.

Subjective age has also been shown to predict better
memory performance as well as a slower decline in per-
formance (Stephan, Sutin, Caudroit, & Terracciano, 2015).
Although some studies have demonstrated that lower sub-
jective age predicts better cognitive performance, not all
work on subjective age supports the connection between
subjective age and cognition. One such study failed to find
a relationship between subjective age and cognitive func-
tioning in a sample of very old Swedish adults (Infurna,
Gerstorf, Robertson, Berg, & Zarit, 2010). This may be
due to overall low cognitive performance for the very old
sample (84 to 90 years old). It is also possible that the ques-
tion that was used to measure subjective age (“Do you feel
old?”; Yes, No, and Partly) could not capture relatively
small variations in subjective age. Additionally, studies
that do demonstrate a relationship between cognition and
subjective age have only used subjective age from one time
point prior to testing (Stephan et al., 2014, 2015), thus
limiting any considerations of whether it is cognition that
leads to changes in subjective age.

Health and Subjective Age

Past research has used self-reported health (e.g., Ward, 2013)
or chronic health problems (or disease burden) as a proxy

variable for overall health (e.g., Stephan et al., 2014). Self-
reported health ratings are useful in gauging participants’
perception of their own health but provide little informa-
tion regarding their actual physical performance. Similarly,
chronic problems are often a suitable and reliable predictor
of health, but it may not be the optimal measure of health
in older participants, particularly for research concerning
subjective age. First, many chronic problems, such as blood
pressure and high cholesterol, typically cannot be seen or
consciously experienced by the participant; these individu-
als may know they have high cholesterol if their doctor has
told them, but it rarely impacts their daily lives except for
taking daily medications. Second, some such conditions that
are defined as chronic (e.g., cancer) are not necessarily a sign
of aging. Finally, by definition, some chronic problems have
persisted over some time. This may include conditions that
participants were diagnosed with years, or even decades,
earlier (e.g., allergies, skin conditions, and digestive prob-
lems). Such chronic conditions are not likely to be directly
tied to assessing age-specific declines. In contrast, functional
health may be a more relevant aspect of health with regard
to determining one’s subjective age.

Functional health measures how an individual’s overall
health impacts his/her daily activities. Functional health
provides a measure that is both observable to participants
and to others and captures how conditions may be influenc-
ing their physical activity and their daily lives. Functional
health has previously been linked to positive self-percep-
tions of aging. Individuals 50 and older who showed more
positive self-perceptions of aging reported higher levels of
functional health than those with less positive perceptions.
Further, this study suggests that functional health did not
lead to changes in self-perceptions of aging (Levy, Slade, &
Kasl, 2002). Although these results suggest that individu-
als with a more positive outlook on aging maintained a
higher level of functional health, it is unclear whether these
individuals would also report a younger subjective age as
a result.

Because participants can directly observe and experience
their functional health, it is likely to play a role in judg-
ing subjective age. There is some past work that suggests
functional health and subjective age are related (Infurna
et al., 2010). However, as noted previously, the measure of
subjective age has some limitations, suggesting the need for
further investigation. Moreover, the link between subjective
age and functional health has not been supported by all
prior work. In one study, evidence for a link between subjec-
tive age and functional health was found cross-sectionally,
but not longitudinally (Spuling et al., 2013). However, the
authors cited as a limitation the fact that their participants
were of above average health and functional status that
may have limited their ability to find a relationship due to
a restricted range. We believe that functional health would
also have implications for assessing subjective age. Other
work (Stephan, Sutin, & Terracciano, 2015a) has investi-
gated a link between subjective age and both observable
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experiences (grip strength, expiratory flow, and waist cir-
cumference) and unobservable measures (blood pressure
and telomere length). These unobservable measures were
not related to subjective age. In contrast, the observable
measures were found to be related to subjective age; lower
grip strength, lower expiratory flow, and a larger waist cir-
cumference were all associated with older subjective age.
These studies suggest that subjective age is influenced by
overt indicators of aging, such as those measured by func-
tional health.

Subjective Age Change Over Time

The vast majority of the existing literature on subjective age
has been cross-sectional in nature, however, a few studies
have examined the change in subjective age over time. One
such study, which also used data from the MIDUS, reported
modest changes in subjective age over a 10-year period
(Ward, 2013). This study investigated how self-reported
health (on a scale from 1 to 10) influenced subjective age
change. Participants who reported health improvements
during that time also reported a younger subjective age at
Wave 2 compared with Wave 1. Participants who reported
no health changes over that time also reported a slightly
younger subjective age, whereas participants who reported
health declines showed a slight increase in subjective age.
Additionally, changes in subjective age have been found
to be related to changes in personality (Stephan, Sutin, &
Terracciano, 2015b). Participants who reported the largest
increases in subjective age demonstrated declines in extra-
version, openness, agreeableness, and conscientiousness.
Participants with more stable subjective age scores showed
greater decreases in neuroticism. Both of these studies show
that changes in health and psychological variables are tied
to changes in subjective age. These studies demonstrate the
importance of further research on sources of change in sub-
jective age over time.

The Possible Role of Social Comparisons

Little is known about possible mechanisms by which
cognitive performance or health could influence subjec-
tive age. There is some evidence that individuals monitor
their abilities when estimating their subjective age. In fact,
participating in cognitive testing has been shown to influ-
ence subjective age in older adults (Hughes, Geraci, & De
Forrest, 2013). Across four studies, older adults reported
feeling subjectively older after taking, or just expecting to
take, a memory test, when compared with younger adults
or older adults taking a vocabulary test. However, it should
be noted that in these studies, individual differences in cog-
nitive performance were not directly related to differences
in the amount of increase in subjective age.

Adults often compare their own aging process with that
of their peers or with the older generation preceding them
(Staudinger, 2015). These comparative observations form

the expectations for their own aging process. If participants
view themselves as being better than their same-aged peers
in various age-related realms (i.e., health and memory),
participants may view themselves as younger than their
actual age. Past research has demonstrated that favorable
social comparisons help preserve mental health in older
adults (Heidrich & Ryff, 1993a, 1993b). However these
ideas have rarely been applied to the research on subjective
aging. Thus far, the best evidence to support the theory that
older adults use social comparisons to determine their own
subjective age comes from a study by Stephan, Chalabaev,
Kotter-Griihn, and Jaconelli (2013). In this study, older
adults reported how old they generally felt prior to a hand-
grip test. Following the handgrip test, half of the partici-
pants were told they performed better than most of their
same-aged peers; the other half were given no feedback.
Following this feedback, participants performed another
handgrip task and then reported how old they felt at that
time. Participants who received positive feedback reported
a younger subjective age than their baseline, whereas par-
ticipants who received no feedback showed no change.
These results support the theory that older adults use social
comparisons to construct subjective age. However, sev-
eral questions remain. First, do older adults need explicit
feedback, or do they inherently make these kinds of social
comparisons? Second, do social comparisons mediate the
relationship of cognitive performance and health with
changes in subjective age?

The Current Study

Previous research by Stephan and colleagues (2014) found
a relationship between subjective age and factor scores for
episodic memory and executive function 10 years later.
They concluded that subjective age predicts later cognitive
performance. However, in that study, only Wave 1 subjec-
tive age was considered in relation to cognitive function-
ing at Wave 2. Thus, the relationship they found between
earlier subjective age and subsequent cognitive function-
ing does not take into account the extent of stability and
change in subjective age nor the concurrent relationship.
The present study considers subjective age from both
Wave 1 and Wave 2 of the MIDUS data set and examines
to what extent functional health and cognitive function-
ing predict changes in subjective age. Results from prior
work support the theory that cognitive function (Hughes
et al., 2013; Stephan et al., 2014, 2015) and physical per-
formance (Infurna et al., 2010; Stephan et al., 2013, 2015a)
are independently related to subjective age. However, it is
unlikely that individuals only consider one dimension when
comparing themselves to their peers. Therefore, we propose
a model considering both of these factors simultaneously.
Much of the previous research has demonstrated that
subjective age is tied to functional health and cognition.
However, typically these studies have not addressed how
health and cognitive factors are related to changes in
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subjective age. Additionally, little work has focused on
the underlying mechanisms that drive this connection.
Subjective age has been observed to change as people
age (Ward, 2013), but these changes vary from person to
person. It is unclear what leads some individuals to show
greater increases or decreases in subjective age over time.
The present study examined possible mechanisms that may
link cognition and health with intra-individual changes in
subjective age.

It is important to note that while the present paper
examines health and cognitive functioning as antecedents
of subjective age, we acknowledge that previous work
has also found support for the alternative direction, that
is, subjective age is associated with subsequent changes
in health (Westerhof et al. 2014) and cognition (Stephan
et al., 2015). Nevertheless, given the evidence that experi-
ence with physical tasks (Stephan et al., 2013) and memory
tests (Hughes et al., 2013) can at least momentarily affect
subjective age, we believe it is plausible that there is an
ongoing reciprocal relationship between subjective age and
functional performance. The primary goal of the current
study is to identify factors that predict change in subjective
age over a 10-year span. We predicted that individuals with
higher cognitive performance and functional health would
show a younger subjective age and a smaller increase in
subjective age over time than individuals with lower cogni-
tive performance and worse functional health. After exam-
ining the direct effects of health and cognitive functioning
on subjective age, we also considered the mediating role of
social comparisons. We expected that the relationship of
health and cognition to subjective age, as well as change
in subjective age, would be mediated by social compari-
sons. Individuals judge their own abilities and functioning
in comparison with the abilities of their age peers; thus,
those who see their own health and/or cognition as worse
than others of their age are expected to report feeling older
to a greater extent relative to their actual age and compared
with their initial level of subjective age.

Method

Participants

Participants were from the first (1994-1995) and second
waves of MIDUS (2004-2006), a national probability
sample of noninstitutionalized adults from the 48 contigu-
ous states. They were selected using random digit dialing
(RDD) of telephone numbers with age and gender infor-
mation about the household composition, with an overall
response rate of 70% for the telephone interview (Brim
et al., 2004). The study also included siblings (N = 949) of
the main respondents, randomly selected from the RDD
sample, as well as a subpopulation of twins (N = 1,913)
obtained after screening a representative national sample
of approximately 50,000 households. At Wave 2, the lon-
gitudinal retention rate, adjusted for mortality, was 75%
(N =4,955; Radler & Ryff,2010). For the present analyses,

we only considered participants with complete data that
resulted in a sample of 3,427 participants. The participants
included in the analyses ranged from 32 to 84 years old
(M =55.98,8SD = 12.19).

As reported in previous studies (Lachman, Agrigoroaei,
Tun, & Weaver, 2014), individuals in the sample who par-
ticipated in Wave 2 showed some differences on Wave 1 var-
iables, compared with those who dropped out of the study.
At Wave 1, participants who remained in the study were
more educated (14.18 years of education vs. 13.35 years),
1(7085) = -13.33, p < .01; more likely to be female partici-
pants (55.09% female vs. 49.56%), x*(1) = 22.53, p < .01;
reported higher levels of functional health (86.73 vs. 81.59),
1(6229) = -9.00, p < .01; and were older (47.07 years vs.
45.76 years), t(7039) = -4.22, p < .01 than participants
who dropped out. There was no difference for subjective
age at Wave 1, #(6157) < 1.

Control Variables

Age, gender, chronic health problems, and education meas-
ures that have been found to be highly correlated with
subjective age, functional health, and cognitive perfor-
mance served as control variables. Chronological age was
determined by subtracting participants’ date of birth from
the date the phone portion of the study was completed.
Participants reported their highest level of educational
attainment that was recoded into years of education.

Independent Variables

Episodic memory

In MIDUS, seven cognitive dimensions were tested using
the Brief Test of Adult Cognition by Telephone (BTACT;
Lachman & Tun, 2008; Lachman et al., 2014; Tun &
Lachman, 2008). This included two measures of episodic
memory (immediate and delayed free recall of 15 words).
Following exploratory and confirmatory factor analysis
(Lachman, Agrigoroaei, Murphy, & Tun, 2010), an epi-
sodic memory factor was computed using the immediate
and delayed word recall. The episodic memory factor score
was computed as a standardized mean of the z-scored
measures loading on the factor. Memory measures were
only available at Wave 2 of the study.

Executive function

The remaining five cognitive tests in the BTACT were work-
ing memory span (backward digit span—the highest span
achieved in repeating strings of digits in reverse order), ver-
bal fluency (the number of words produced from the cat-
egory of animals in 60s), inductive reasoning (completing
a pattern in a series of 5 numbers), processing speed (the
number of digits produced by counting backward from 100
in 305s), and attention switching and inhibitory control (the
Stop and Go Switch Task; Tun & Lachman, 2008). As with

episodic memory, an executive function composite score
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was computed following exploratory and confirmatory fac-
tor analysis (Lachman et al., 2010). The executive function
factor score was computed as a standardized mean of the
z-scored measures loading on the factor. Executive function
measures were only available at Wave 2 of the study.

Functional health

In keeping with past research (Ware & Sherbourne,
1992), functional health was measured using a 10-item
self-reported questionnaire. At Wave 2, participants rated
whether their health limited them in doing 10 different
activities (e.g., limited bathing or dressing, climbing stairs,
and carrying groceries) using a 4-point scale (1 = a lot,
4 = not at all). A mean score was computed by averaging
scores for each of the 10 activities and coded so that higher
scores indicated higher levels of functional health.

Mediating Variables

Social comparisons

Comparative memory and comparative health were both
phrased the same way: “Compared to other people your age,
how would you rate your: (health/memory).” Participants
responded on a 5-point Likert-type scale from 1 (Excellent)
to 5 (Poor). These scores were then reverse coded, such that
a higher score indicates a more favorable social comparison.
A high comparative memory score indicated that a partici-
pant feels his or her memory was better than same-aged peers.
Likewise, a high comparative health score indicated that a
participant feels he or she was in better health than same-
aged peers. Both of these measures were assessed at Wave
2. For the mediational models, a social comparison compos-
ite score was calculated by averaging the two measures.

Dependent Variable

Subjective age

Subjective age was measured at both waves by asking par-
ticipants: “Many people feel older or younger than they
actually are. What age do you feel most of the time?”
Participants responded by providing a number in years to
estimate the age they felt. Wave 1 subjective age was entered
as a control variable in our models in order to examine
residual change over the 8 to 10 years. We used raw subjec-
tive age and included chronological age as a control vari-
able, rather than a subjective age difference score (subjective
minus chronological age) or discrepancy score (subjective
minus chronological age, divided by chronological age) that
others have used in previous research. Because of these dif-
ferences in how subjective age has been analyzed in past
work, we performed sensitivity analyses to test our hypothe-
ses using other operational definitions of subjective age: sub-
jective age difference scores, discrepancy scores, subjective
age change between MIDUS Wave 1 and Wave 2, as well as
subjective age change as a proportion (Wave 2 minus Wave
1, divided by time passed). Given that the results were con-
sistent regardless of the method of representing subjective

age, we only present the results using the raw subjective age,
controlling for chronological age.

Statistical Analysis

The primary goal of the present study was to investigate
social comparison as a possible mechanism linking health
and cognitive functioning with changes in subjective age.
For the mediation analyses, we only included participants
with complete data that resulted in 3,427 participants.
We conducted this mediation analysis using MEDIATE
for SPSS (Hayes & Preacher, 2014). All three independ-
ent variables (episodic memory, executive function, and
functional health) were entered into the model simultane-
ously. Age, gender, education, and chronic health problems
were entered into the analysis as control variables. Model
1 tested whether social comparisons of memory and health
mediated the relationship between health and cognitive
function with the level of subjective age. In a second model,
subjective age from Wave 1 of MIDUS was added as an
additional control variable to examine residualized change.
Model 2 tested whether social comparisons mediated the
relationship between functional health and cognitive func-
tion with changes in subjective age.

As our sample also included siblings of the main
respondents and a subpopulation of twins, all analyses
were reexamined as multilevel models, with family ID as a
random effect predicting the intercept to account for poten-
tial nonindependence in the data set, in accordance with
past work (Lachman & Agrigoroaei, 2010; Human et al.,
2013). Parameter estimates obtained from these analyses
accounting for this data clustering were consistent with the
results from the mediation analyses. All results presented
reflect those obtained from the MEDIATE analyses.

We conducted a sensitivity analysis to determine
whether extreme values would impact the results of the
present analyses. Values were considered outliers if they
exceeded the mean by 3 SD or more in either direction.
These extreme values were replaced with a value equal to
3 SD above or below the mean, and the mediation analy-
ses were repeated. All results were the same and the results
reported below represent the original values.

Results

Table 1 presents descriptive statistics for all variables
in the study. For correlations between all variables, see
Table 2. As expected, a repeated measures analysis of vari-
ance (ANOVA) demonstrated that participants felt older
at Wave 2 (46.31 years) than they felt at Wave 1 (39.33),
F(1,3300) = 1890.96,p < .01, MSE = 79113.20,1? = .36. This
was expected, as participants were indeed older. However, the
increase in subjective age (M = 6.92,8D = 9.15) was on average
less than the actual age increase; the average amount of time
that passed between waves was 8.91 years (SD = 0.63 years).
At Wave 1, participants on average felt 7.73 years younger
than their actual age. By Wave 2, participants felt 9.72 years
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Table 1. Descriptive Statistics

Variables Minimum Maximum Mean SD

Chronological age Wave 2 32.00 84.00 55.98 12.19
Subjective age Wave 1 0.00 120.00 39.33 11.65
Subjective age Wave 2 3.00 150.00 46.31 13.43
Years of education 6.00 20.00 14.18 2.58
Chronic health problems 0.00 25.00 2.41 2.34
Episodic memory -3.11 3.79 0.00 1.00
Executive function -5.00 3.48 0.00 1.00
Functional health 0.00 100.00 79.27 25.54
Comparative health 1.00 5.00 3.68 0.94
Comparative memory 1.00 5.00 3.54 0.89
Social comparison composite 1.00 5.00 3.60 0.81
Subjective age difference Wave 1 -58.00 73.00 -7.73 9.03
Subjective age difference Wave 2 -61.00 67.00 -9.72 9.80
Subjective age change -53.00 83.00 6.92 9.15

Notes. N = 3,427. Subjective age difference is defined as the difference between subjective age and chronological age (subjective - chronological), where a negative

value represents a younger subjective age and a positive value represents an older subjective age. Subjective age change is defined as the difference between Wave

2 and Wave 1 subjective age.

Table 2. Correlations for all variables

Variables 1 2 3 N 6 7 8 9 10 11
1. Chronological age —

2. Subjective age (Wave 1) 1 —

3. Subjective age (Wave 2) 71 74 —

4. Years of education -.10* -.10* -.12% —

5. Chronic health problems .30% .32% .32% -.13* —

6. Episodic memory -.33* -.28* -.28* 19 -.15* —

7. Executive function -.42% -.34* -.36% 40%* -.25% 42%* —

8. Functional health -.34*% -.37% -.39% 227 -.52% 18* 317 —

9. Comparative memory -.01 -.14* -.18* .18* -.26% A1 .20% 28% —

10. Comparative health .00 -.16% -.20% 21% -.38% A1 .20% 49% 54% —

11. Social comparison composite -.01 -.17* -.22% 22% =37 3% 22% 44 87% .88* —

Note. Listwise N = 3,295.
*p < .05 indicates a significant correlation.

younger than their actual age, which was found to be a
significant change using a repeated measures ANOVA,
F(1,3300) = 156.08, p < .01, MSE = 6524.23, 1/ = .05.

For the mediational models, coefficients and 95% confi-
dence intervals (Cls) are provided. For the mediational effect,
kappa squared (x?) is provided as a measure of effect size,
as recommended by Preacher and Kelley (2011). Model 1
tested whether episodic memory, executive function, and
functional health were related to concurrent subjective age
and whether this relationship would be mediated by social
comparisons (see Figure 1). The total effects model that does
not consider the effect of the mediator demonstrated that epi-
sodic memory (-.42, p < .01) and functional health (-.08,
p < .01) were significantly related to subjective age; execu-
tive function was not (-.28, p = .16). While controlling for
age, sex, chronic health problems, and education, episodic
memory was related to social comparisons (.03, p < .05),
indicating that higher memory scores were related to higher
social comparisons, as expected. Executive function was also

positively related to social comparisons (.09, p < .01), as was
functional health (.01, p < .01). Higher social comparison
scores were also related to lower subjective age (-2.91, p <
.01). The mediation analysis demonstrated that social com-
parisons mediated the relationship between episodic memory
and subjective age (indirect effect: —.09, 95% CI: -.16 to
-.02, ¥* =.01); the direct path between episodic memory and
subjective age was not significant (-.33, p = .07). The analysis
also supported mediation for the effect of functional health
on subjective age (indirect effect: —.044, 95% CI: -.050 to
-.038, k? = .06). The direct effect between functional health
and subjective age was significant (-.04, p <.01). The indirect
effect between executive function and subjective age was also
significant (-.25, 95% CI: -.34 to -.18, ¥*> = .02) and the
direct effect was not significant (-.03, p = .88); however, as
the total effect for executive function was not significant, this
cannot be interpreted as evidence for mediation.

Model 2 tested whether social comparisons mediated the
relationship of episodic memory, executive function, and
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functional health on change in subjective age (see Figure 1).
To accomplish this, we added Wave 1 subjective age as a
control variable, in addition to age, sex, chronic health
problems, and education. The total effects model only found
a significant relationship between functional health and sub-
jective age change (-.05, p < .01). Neither episodic memory
(=21, p = .21) nor executive function (-.28, p = .12) was
related to subjective age change when including functional
health in the model. The mediation results demonstrated
that episodic memory was related to social comparisons
(.03, p < .035), as were executive function (-.09,p < .01) and
functional health (.01, p < .01). Better social comparisons
were in turn related to subjective age change (-2.00, p <
.01). Regarding the mediation effects, social comparisons
mediated the relationship between functional health and
subjective age change (indirect effect: -.021, 95% CI: -.025
to -.017, ¥* = .04); the direct effect between functional
health and subjective age change was also significant (-.02,
p <.01). The indirect effects of episodic memory (-.06, 95%
CI: -.11 to -.02, ¥* = .01) and executive function (-.17,
95% CI: .24 to -.12, ¥* = .01) were both significant, how-
ever, this cannot be interpreted as evidence of mediation as
the total effects were not significant.

Discussion

The goals of the present study were to examine whether
cognitive performance and functional health were related
to concurrent subjective age and 8- to 10-year changes

 Social Comparisons

in subjective age and whether these relationships were
mediated by social comparisons with same-age peers. As
expected, both functional health and memory performance
predicted the level of subjective age. However, contrary to
predictions, executive function did not independently pre-
dict the level of subjective age when both functional health
and episodic memory were included in the model. This adds
to prior work (Stephan et al., 2014) that found a relation-
ship between both episodic memory and executive function
and subjective age without functional health in the models.

We also found that functional health was related to changes
in subjective age. Social comparisons again partially mediated
this relationship. Better functional health was related to more
favorable social comparison scores, which in turn was related
to younger subjective age. Participants with more favora-
ble comparisons (i.e., participants who rated themselves as
“good” or “excellent” in their health and memory compared
with their age peers) demonstrated a larger increase in their
subjective age discrepancy (chronological age minus subjec-
tive age), that is, they felt younger to a greater extent over
time than those with less favorable comparisons. This result
was obtained using ANOVA, with social comparisons as a
between-subjects variable (high vs. low comparisons; F(1,
3299) = 12.40, p < .001). Between Wave 1 and Wave 2, par-
ticipants with more favorable comparative memory went
from 9.29 years younger than their actual age to 11.85 years
younger, a difference of 2.55 years. Furthermore, those with
less favorable comparative memory scores (i.e., participants
who rated themselves as poor to average) only reported a
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Figure 1. Mediation models for subjective age (Model 1) and subjective age change (Model 2). Model 1: the relationship of episodic memory, execu-
tive functioning, and functional health on concurrent subjective age, mediated by social comparisons. *p < .05. Age, sex, chronic health problems,
and education were entered as covariates. Model 2: the relationship of episodic memory, executive functioning, and functional health on change
in subjective age, mediated by social comparisons. Model 2 parameters are presented in square brackets []. Note that Time 1 subjective age was
included as an additional covariate in Model 2 to examine predictors of change in subjective age. In both models, direct paths from the independent
variables to the dependent variables are presented with dotted lines. Covariates are presented with a dashed line.
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difference of 1.44 years, reporting feeling 6.21 years younger
at Wave 1 and 7.64 years younger at Wave 2.

These results suggest a viable underlying mechanism that
links functioning in aging-relevant domains, such as memory
and health, to subjective age. Past work has linked subjective
age to cognitive (Stephan et al., 2014, 2015) as well as physi-
cal performance (Stephan et al., 2013), but these studies have
suggested subjective age influences cognition and health.
Although some past work has suggested mechanisms such
as personality traits or depressive symptoms to explain the
link between subjective age and health outcomes (see Kotter-
Griihn, Kornadt, & Stephan, 2015), to our knowledge none
have looked specifically at the role of social comparisons.
Subjective age has been called a protective mechanism, and
it has been suggested that individuals with lower subjec-
tive age may be living in a biologically “younger” body. The
present results add to this literature by suggesting that one’s
self-assessment of functioning relative to same-age peers
contributes to judgments of one’s subjective age. Some previ-
ous work is consistent with this hypothesis. For example, in
a study by Hughes, Geraci, and De Forrest (2013) partici-
pants exposed to a memory test reported feeling older than
before the memory test. However, participants did not feel
older after taking a vocabulary test. These results suggest
that because memory decline is associated more closely with
aging than vocabulary ability, participants viewed the expo-
sure to a memory test as a measuring stick of their age. We
suggest that individuals think about their own aging-related
changes and performance relative to same-age peers when
determining their own subjective age.

The age range of the present study is wider than some
of the past work on subjective age. We included the sam-
ple’s whole range of available ages because we believe that
subjective age is tied to performance measures throughout
the life span. Although the youngest participants in the sam-
ple had fewer functional limitations than the older partici-
pants, there was variability across the age spectrum. This is
likely tied in part to the wide range in socioeconomic status
that is tied to differences in health across the age spectrum.
Moreover, when comparing the results for those aged under
60 years versus above 60 years, the findings were consistent.

The present results demonstrated that health and cogni-
tive performance are related to subjective age change over
time. Nevertheless, other work has found that subjective age
predicts cognitive performance and health. Little is known,
however, about possible mechanisms linking subjective age
to changes in health and cognition, and there is still a call
for more research on this topic (Kotter-Grithn et al., 2015).
Given the observational nature of the current study, we are
limited from making direct conclusions as to the causal rela-
tionship or directionality of the variables. The study is also
limited by the fact that cognitive measures were not given
at Wave 1, and therefore, we cannot examine how cognitive
change over 10 years is related to subjective age change.

Another consideration is change in functional health
over time. Although functional health at Wave 1 was meas-
ured, the Wave 2 measure was used in the present analyses

to be consistent with the timing of cognitive measures that
were only given during Wave 2. The availability of several
variables only at Wave 2, including the social comparison
variables used as a mediator, is one limitation of the present
study. We were able to test a model using Wave 1 func-
tional health, and the results did not change. Additionally,
we found that change in subjective age was correlated with
change in functional health. With only two occasions, how-
ever, we cannot clearly determine directionality. With future
waves of data we will be able to test a reciprocal or cross-
lagged model to examine the ongoing processes involving
the antecedents and consequences of subjective age.

The present results are noteworthy, as they demonstrate
a mechanism by which performance and functioning influ-
ences subjective age. This supplements findings from past
work that has shown that subjective age predicts perfor-
mance and functioning. These results provide initial sup-
port for the hypothesis that there is an ongoing reciprocal
process whereby health and cognition affect changes in
subjective age and in turn subjective age affects health and
cognition. We have also added evidence for social compari-
sons as one potential mechanism underlying the relation-
ship between subjective age and health. Future longitudinal
and experimental work will be necessary to determine how
changes in performance influence changes in subjective age.
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