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The majority of adults feels considerably younger than their chronological age. Numerous studies sug-
gest that maintaining a younger subjective age is linked to greater life satisfaction. However, whether
there is a limit beyond which feeling younger becomes detrimental is not well understood. Here, we
use response surface analysis to examine the relationships between subjective age, chronological age,
and life satisfaction in in a large sample spanning adulthood (N = 7,356; 36 — 89 years). We find that
there is a limit to feeling younger: People who feel younger by a certain amount, but not more, have
the highest levels of life satisfaction. In addition, our findings suggest that the discrepancy between
subjective and chronological age at which life satisfaction is highest increases across the adult age span.
Taken together, these findings reveal that beyond a certain point, feeling younger than one’s chrono-

logical age may be psychologically harmful.
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There is ample evidence that as people grow older,
they do not necessarily feel older (Montepare & Lach-
man, 1989). Beyond the age of 40 years, about 70% of
adults feel considerably younger than their chronologi-
cal age (Chopik & Giasson, 2017; Rubin & Berntsen,
20006). This pervasive tendency to report a younger sub-
jective age has been referred to as the subjective age
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bias' (Weiss & Weiss, 2019). Previous research con-
sistently linked a younger subjective age bias to a myr-
iad of positive outcomes. Those who feel younger,
compared to those who feel older, experience higher
psychological well-being, less stress, fewer depressive
symptoms, better physical health, better cognitive per-
formance, and even lower mortality (Armenta et al.,
2018; Barak & Stern, 1986; Choi & DiNitto, 2014;
Stephan et al., 2018a; Weiss & Lang, 2012; Westerhof
& Barrett, 2005; Zee & Weiss, 2019; for an overview
see Alonso Debreczeni & Bailey, 2020; Kotter-Griihn
etal., 2015, and Westerhof et al., 2014). Although these
findings have spurred the notion that a young subjec-
tive age can be conceptualized as a biopsychosocial
marker of healthy ageing (Stephan et al., 2015; Wester-
hofetal., 2014), it is critical to question whether feeling
younger is indeed always better. s it, for example, ben-
eficial to feel 30 years old when one is 85 years old? Or
is there a limit beyond which feeling younger becomes
less good, or even detrimental?

! We use the term ‘subjective age bias’ because the age people
feel represents on average a deviation from their chronological
age.



SUBJECTIVE AGE BIAS AND LIFE SATISFACTION 2

Given that older ages are often associated with un-
desirable expectations such as loss and decline (Heck-
hausen et al., 1989), it is argued that the subjective age
bias has an adaptive function: it allows older adults to
maintain a positive self-perception by distancing them-
selves from the negative views of ageing. Thus, feeling
younger may serve a self-protective function and pro-
motes well-being (Teuscher, 2009; Ward, 1977; Weiss
& Kornadt, 2018). Accordingly, experiments have
shown that older adults tend to distance themselves
from their age group and reporting a younger subjective
age when they are confronted with negative age-related
information, which can help protect their self-concept
(Armenta et al., 2018; Weiss & Freund, 2012; Weiss &
Lang, 2012).

However, increasing evidence is challenging the no-
tion that a young subjective age is always beneficial.
For example, older adults who try hard to appear
younger (e.g. using invasive concealment procedures
or adopting youth-centric resources) are more nega-
tively evaluated (Chasteen et al., 2011; North & Fiske,
2013; Schoemann & Branscombe, 2011). In addition,
there is evidence that idealizing and romanticizing
youthfulness can impair older adults’ recovery from
physical illness (Levy et al., 2019). Further, studies
have shown that exaggerated expectations concerning
one’s future well-being can have detrimental conse-
quences in later adulthood (Lachman et al., 2008; Lang
etal., 2013). At a certain point, distancing oneself from
one’s own age might therefore become psychologically
harmful (Weiss & Kornadt, 2018).

A plausible alternative hypothesis is that there is a
limit to feeling younger: Individuals are happiest when
their subjective age is younger than their actual age to
a certain degree, but not more (Baumeister, 1989; Gana
et al., 2004). Research shows that even if older adults
often feel younger than their age peers, they feel more
similar to middle-aged than younger adults (Weiss &
Freund, 2012). A moderate subjective age bias may be
optimal because it may provide benefits, such as foster-
ing a realistic motivation and confidence to maintain
work performance and leisure activities (Armenta et al.,
2018; Cleaver & Muller, 2002). In contrast, larger sub-
jective age biases may be psychologically and socially
stressful to maintain. Moreover, given that older age is
associated with increasingly negative expectations
(Heckhausen et al., 1989; Weiss & Lang, 2012), it is
also plausible to assume that a limit to feeling younger
is not fixed but increases throughout adulthood.

Evidence for a limit beyond which an individual’s
subjective age bias is detrimental is still lacking. To

date, the vast majority of studies focused on perspec-
tives that assume that feeling young(er) is always bet-
ter. More specifically, previous work has mainly relied
on regression analyses that only account for linear ef-
fects of (i) subjective age (i.e. people with the youngest
subjective age enjoy the most positive outcomes) or (ii)
the difference between subjective and chronological
age (i.e. people with the highest discrepancy between
subjective and chronological age enjoy the most posi-
tive outcomes). However, these approaches cannot cap-
ture potential non-linear effects. Thus, they prohibit to
draw any conclusions about a limit beyond which
maintaining a younger subjective age becomes detri-
mental.

Only two previous studies have examined the poten-
tial limitations of feeling young for psychological out-
comes (Gana et al., 2004; Palgi et al., 2018). Both stud-
ies reported no evidence that low self-esteem and de-
pressive symptoms are more common in people who
feel extremely younger than their chronological age
compared to those who feel moderately younger (Gana
et al., 2004; Palgi et al., 2018). However, these studies
relied on categorizing (proportional) difference scores
of subjective age and chronological age, which is prob-
lematic for two reasons. First, difference scores conceal
information on the levels of both variables when they
are collapsed into one score (Edwards, 2001, 2002).
Hence, difference scores only allow testing of a limited
number of hypotheses on subjective age. For example,
they cannot be used to reveal potentially important age-
differential effects of feeling younger, which may be
theoretically meaningful from a lifespan perspective
(Barrett & Montepare, 2015; Humberg et al., 2019).
Second, categorizing scores is prone to bias because it
leads to further loss of information and statistical power
to detect non-linear relations (Altman & Royston,
2006; DeCoster et al., 2009; Royston et al., 2006).
These methodological shortcomings preclude any
strong conclusions about the precise relationship be-
tween subjective age, chronological age, and life satis-
faction.

The Current Study

In the current study, we sought to examine whether
there is a limit up to which feeling younger is linked to
higher life satisfaction and how this limit might change
across the adult lifespan. We analyzed data from a
large, age-heterogenous sample of adults (N = 7,356;
36 — 89 years), who responded to questions about their
subjective age and life satisfaction. To overcome the
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methodological limitations of previous research, we an-
alyzed the data using response surface analysis (RSA)
in combination with a model selection approach. RSA
is a two-stepped procedure comprising (1) the fit of pol-
ynomial regression model, and then (2) using coeffi-
cients from the regression model to plot a response sur-
face illustrating the relationships among all variables
(Edwards, 2002; Humberg, Dufner, et al., 2019; Hum-
berg, Nestler, et al., 2019; Schonbrodt, 2016). RSA pre-
serves subjective and chronological age as separate pre-
dictors and does not collapse them, such as difference
scores. As such, RSA allows us to go beyond previous
research because it allows to formalize commonly
tested relations (e.g. a linear regression using difference
scores) as well as more complex relations between sub-
jective age, chronological age, and life satisfaction. Us-
ing a model selection approach, these different formal-
izations can then be tested against each other using the
same data.

We first consider three theoretical perspectives that
make different predictions about whether there is a
limit up to which feeling younger is beneficial to life
satisfaction and whether this limit changes across the
adult lifespan: the young(er)-is-better perspective, the
optimal margin perspective, and the increasing optimal
margin perspective. All three perspectives and their
variants are depicted in Figure 1 (see Methods section
and Table 1 for more details). Critically, these perspec-
tives make distinct predictions for people who maintain
an extremely younger subjective age. The young(er)-is-
better perspective is consistent with most previous re-
search on subjective age and life satisfaction and entails
two variants. The first variant makes the unique predic-
tion that adults who feel young, no matter their chron-
ological age, have the highest levels of life satisfaction
(Figure 1a). The second variant makes the unique pre-
diction that those who feel younger (i.e. have the high-
est discrepancy between subjective and chronological
age as typically tested using a difference score ap-
proach) have the highest level of life satisfaction (Fig-
ure 1b). The optimal margin perspective, in contrast,
predicts that there is a limit to feeling younger: feeling
younger to a certain amount — but not too much — is
linked to maximal life satisfaction (Figure 1c and 1d).
Finally, the increasing optimal margin perspective pre-
dicts that there is a limit beyond which feeling younger
ceases to be beneficial but, importantly, considers a
lifespan perspective to subjective ageing (Barrett &
Montepare, 2015). Additionally, it suggests that the
limit of feeling younger increases across the adult
lifespan (Figure le and 1f).

All three perspectives can be formalized within the
RSA framework (see Table 1). We fit all competing
models to data from a large sample spanning adulthood
(N=17,356; 36 — 89 years) and apply a model selection
approach to compare the relative evidence for these
competing perspectives within the same data set (Burn-
ham & Anderson, 2004; Humberg, Dufner, et al., 2019;
Schonbrodt, 2016; Symonds & Moussalli, 2011).
Hence, we are able to discern which perspective is best
supported by the data. In other words, we were directly
able to quantitatively compare how well the data sup-
ported the suggestion that there is a downside to feeling
younger compared to the suggestion that there is a lin-
ear relationship between feeling young(er) and life sat-
isfaction found in most previous studies.

Method

Our main hypotheses and our modelling strat-
egy were preregistered on the Open Science Frame-
work (OSF; https://osf.io/fsjg4/) before any analyses
were performed. Analyses scripts have also been made
available on the accompanying OSF project website
(https://osf.io/kg84e/).

Participants

This study used data from the English Longitudinal
Study of Ageing (ELSA). ELSA is an ongoing, popu-
lation-based study to investigate the health and ageing
of men and women England. A detailed description of
ELSA’s sample and sampling procedure can be found
elsewhere (Steptoe et al., 2013). In brief, the study
started in 2002 (Wave 1) by recruiting a nationally rep-
resentative sample of people aged 50 or older from the
annual cross-sectional household survey (Health Sur-
vey for England; HRS); all cohabitating partners, some
of which were younger, were also eligible to take part
in ELSA. All participants are interviewed every two
years and the most recent wave of data collection
(Wave 8) was completed in 2017. For the purpose of
the current study, we analyzed data from Wave 2 (2004
— 2005), since this was the first assessment that in-
cluded measures of subjective age and life satisfaction.
Of the 9,432 participants in Wave 2, we restricted our
analyses to individuals who provided data on chrono-
logical age, subjective age, and life satisfaction (N =
7,419). In this step, participants who were 90 years or
older at the time of the interview had to be excluded
since their chronological age was collapsed to 99 years



SUBJECTIVE AGE BIAS AND LIFE SATISFACTION

Young(er)-is-better perspective

a b

n
o
)

Life satisfaction
Life satisfactio

o
&)

Life satisfaction

()
uQ/OQ -2 0

-2 o2
ociN®
4 -4 5\)‘0\90

c c 55
K] o
8 8
o k2]
© ©
® )
L £
3 4

Figure 1. lllustrations showing the response surface graphs of the three main perspectives. The
response surface graphs plot the associations between associations between subjective age (x-
axis; bottom right), chronological age (y-axis; bottom left), and life satisfaction (z-axis; vertical).
The surface is color-coded so that lighter shades indicate higher levels of life satisfaction and
darker shades the lower levels. The black solid line, which runs from the corner in the front to
the corner in the back depicts the line of congruence (LOC), that is the values of life satisfaction
on the response surface that are predicted if people feel exactly their age (i.e. have no subjective
age bias). The dotted line in the four lower graphs, depicts the ridge. The ridge indicates the
respective combination of chronological and subjective age that are linked to the highest levels
of life satisfaction. In these models, the ridge is shifted to the left of the LOC, suggesting that
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there is a limit associated with feeling younger: that feeling younger, but only a certain extent, is
linked to maximal levels of life satisfaction. Moreover, the ridge can be tilted (i.e. not parallel to
Figure I (continued). the x-y plane; as in d and f), suggesting additional main effects of chrono-
logical and subjective age. Finally, the ridge can be rotated (i.e. not parallel to the LOC; as in e
and f), which suggests an increasing discrepancy of subjective and chronological age across the
adult lifespan that is related to life satisfaction: a. young subjective age-only (hypothesis 1.a); b.
young subjective and older chronological age (hypothesis 1.b); ¢. optimal margin-only (hypoth-
esis 2.a); d. optimal margin with main effects (hypothesis 2.b) e. increasing optimal margin-only
(hypothesis 3.a); f. increasing optimal margin with main effects (hypothesis 3.b)

by the ELSA team to prevent identification. After sub-
mitting the preregistration, we also decided to prevent
bias that might arise from misunderstanding the in-
structions by excluding participants with a subjective
age above or below 3 SD of the sample’s mean (e.g.
subjective age of 0 or 120 years; N = 53; see e.g.
Stephan et al., 2015); the same exclusion criterion was
applied to chronological age (N = 10), resulting in a fi-
nal sample of 7,356 participants (the results of our anal-
yses applying the preregistered exclusion criteria are
reported in Supplementary Results 1, Table S1; they
were similar to our main results reported here).

Measures

Chronological age. Information on participants’
chronological age (in years) was provided by the ELSA
team and computed from the difference between partic-
ipants’ date of birth and the date of their individual in-
terview (M = 64.40 years, SD = 9.57).

Subjective age. Subjective age was assessed by
asking participants: ‘How old do you feel that you are?’
Participants then reported the age they felt in years (M
= 55.35 years, SD = 12.9). For descriptive analyses, we
also calculated the discrepancy between subjective age
and chronological age, with negative values indicating
that people feel younger than their chronological age
and positive values indicating that people feel older
than their chronological age.

Satisfaction with life. Subjective well-being was
measured using the Satisfaction with Life Scale (Diener
et al., 1985), which consists of five items about overall
life satisfaction (e.g. “In most ways my life is close to
ideal”, “I am satisfied with my life.”). Answers were
given on a seven-point Likert scale ranging from 1
(“strongly agree”) to 7 (“strongly disagree”). All items
were coded so that higher values represent higher levels
of life satisfaction and averaged to a mean score for
each participant (Cronbach’s alpha = .90).

Modelling framework

We used RSA to analyze the data. This approach
overcomes the limitations of previous research (e.g. the
use of difference scores and categorization of predic-
tors; see Edwards, 2002; Humberg et al., 2019;
Schonbrodt, 2016). It enables us to accurately model
how different combinations of subjective age and
chronological age relate to life satisfaction. The full
polynomial regression model represents life satisfac-
tion as a function of subjective age and chronological
age, and incorporates their quadratic and interaction
terms:

life satisfaction = by + b, X subjective age
+ b, X chronological age
+ by X subjective age?
+ b, X subjective age
X chronological age
+ bs X chronological age®

By placing specific constraints on the regression co-
efficients of the full polynomial model, we translated
our competing perspectives on the limitations of feeling
younger across adulthood into distinct statistical mod-
els (Table 1).? Figure 1 provides a graphical depiction
of the response surfaces all hypotheses. The shape of
the response surface in the three-dimensional coordi-
nate system reflects the predicted relationships among
subjective age, chronological age, and life satisfaction
of each perspective. For the first perspective, the pre-
dicted response surfaces are planes, whereas for the
second and third perspective, they take the shape of a
saddle (see Figure 1). To aid interpretation of the re-
sponse surfaces, we also plotted three properties: the

2 We note that after submitting the preregistration, we decided to
change the naming of some models for understandability. We also
corrected an error in the specification of model 3.a and included
model specifications with a rising ridge (main effects) for the op-
timal margin models (model 2.b and model 3.b). In light of the
extant literature (Schonbrodt, 2015), their omission was a clear
oversight in our preregistration.
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line of congruence (LOC), the line of incongruence
(LOIC), and the ridge. The LOC (solid black line) runs
from the front corner to the back corner of the cube. It
indicates the position of congruent chronological age
and subjective age on the response surface. The LOIC
(solid black line) is perpendicular to the LOC and indi-
cates the position of combinations in which chronolog-
ical age and subjective age are equal in magnitude, but
opposite in sign. The ridge (dotted line) is a crucial fea-
ture of the response surface if it is shaped like a saddle.
It indicates which combination of chronological and
subjective age are linked to the highest levels of life
satisfaction. Details on the different models, their con-
strains, and their response surface are described in the
following.

Young(er)-is-better perspective. This perspective
posits that a young subjective age is associated with
higher life satisfaction, beyond the effects of chrono-
logical age. We consider two variants of this perspec-
tive.

Young subjective age-only (hypothesis 1.a): The
young subjective age-only hypothesis is consistent with
studies that show a linear relationship between subjec-
tive age and life satisfaction using correlation or regres-
sion analyses based on subjective age. It posits that
people with a young subjective age — regardless of their
chronological age — have the highest life satisfaction.
Thus, subjective age is negatively and linearly associ-
ated with life satisfaction, while chronological age has
no effect beyond subjective age. There are no quadratic
or interaction effects. This hypothesis is depicted in
Figure la.

Young subjective and older chronological age (hy-
pothesis 1.b): The young subjective and older chrono-
logical age hypothesis is related to the idea that the dif-
ference between subjective and chronological age (e.g.
using difference scores) is linearly associated with life
satisfaction.” It posits that people most satisfied with
their lives are those with a young subjective age and a
high chronological age (i.e. the highest discrepancy).
Thus, subjective age is negatively associated with life
satisfaction, while chronological age is positively asso-
ciated with life satisfaction, independently of one an-
other. There are no quadratic or interaction effects. This
hypothesis is depicted in Figure 1b.

Optimal margin perspective. The optimal margin
hypothesis posits that there are downsides to feeling
“too” young. This perspective is based on the classical
optimal margin of illusion theory, which claims that
people whose (self-)perceptions only deviate slightly
from reality enjoy the highest well-being (Baumeister,

1989). Applied to the realm of subjective age, the opti-
mal margin perspective suggests that life satisfaction is
maximized for a specific discrepancy between subjec-
tive age and chronological age (Gana et al., 2004; Palgi
et al., 2018). One important assumption of the optimal
margin perspective is that there is a fixed discrepancy
for which life satisfaction is maximized across adult-
hood.* This perspective is represented by two variants.
Optimal margin hypothesis-only (hypothesis 2.a).
The optimal margin-only hypothesis assumes that a
certain discrepancy between subjective age and chron-
ological age, but no more, is linked to life satisfaction.
Subjective and chronological age are not related to life
satisfaction beyond their discrepancy effect, which is
fixed across adulthood. The discrepancy effect is re-
flected in the parameter C # 0, which indicates a shift
of the ridge from the line of congruence (LOC). Given
that the discrepancy (C) is assumed to be fixed across
adulthood, the ridge of the response surface is not ro-
tated but parallel to the LOC (S = 1). Moreover, there
are no main effects and the ridge is flat and therefore

3 The hypothesis is, in fact, a less restrictive version of the stand-
ard difference score approach, which is often used in the literature
and in which chronological age is distracted from subjective age
(or vice versa) to be used as a regressor. Model 1.b included here
constrains by and b, to being of opposite value, which would also
be implied by the standard difference score model. However, in
contrast to a classical difference score model, b; and b, in our
model are not constrained to being of the same value. In compari-
son, the standard difference score model, as often applied in the
subjective age literature, would be defined as follows: life satis-
faction = by + by X subjective age + b, X chronological age + b3 x
subjective age? + by % subjective age x chronological age + bs x
chronological age?, with b; = —b, and by = bs = bs = 0. Given that
the difference score model (hypothesis 1.b) included here (which
is, as previously stated, a less restrictive version of the standard
difference score model; see Table 1) is not well supported by the
data and fits less well the optimal margin models, it follows that
the more restrictive standard difference score model must as well.
In fact, fitting this standard difference score model revealed a par-
ticularly poor fit (AIC =23712.87; CFI=0.539; R> = 0.022), com-
parable to model 1.b, and much worse than the best fitting optimal
margin models (see Table 1).

4 Please note that this perspective is different from a perspective
that proposes and models a quadratic effect of the discrepancy be-
tween subjective and chronological age. A model that represents a
quadratic relationship between feeling younger and life satisfac-
tion has also been included in the model set; it is represented by
supplementary model 6. This model would actually predict that
people whose subjective age is congruent with their actual age
have the highest life satisfaction. As expected, this model performs
less well than the optimal margin models, which further supports
the notion that the RSA approach captures these relationships bet-
ter than an approach that relies solely on modelling a squared dif-
ference score.
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Table 1

Description of all Hypotheses, Their Respective Constraints Imposed on the Full Polynomial Regression
Model, and Surface Parameters

Specific surface

Model constraints
parameters

Hypothesis Interpretation

Young(er)-is-better perspective

1.a) Young People who feel young have

subjective age-only  higher life satisfaction, b, <0; b, =0; by =

hypothesis regardless of their 0; by = 0; bs =0
chronological age.

1.b) Young People who feel younger by <0; by > 0; by =

than their chronological age ~ 0; bs = 0; bs =0
(higher discrepancy) have

higher life satisfaction.

subjective and older
chronological age
hypothesis

Optimal margin perspective

2.a) Optimal margin- People with a specific by = —by; b3 <0; by = C:=b,;/(2 X by)

only hypothesis discrepancy of subjective and ~ bs; by = —2bs
chronological age have the
highest life satisfaction.
2.b) Optimal margin ~ People with a specific by = bs; by = —2bs C = (by=b1)/(4 %
with main effects discrepancy of subjective and bs)
hypothesis chronological age are most by = b, +b,

satisfied with their lives, and
subjective and chronological
age have additional main
effects.

Increasing optimal margin perspective

3.a) Increasing
optimal margin-only
hypothesis

3.b) Increasing
optimal margin with
main effects
hypothesis

People with a specific
discrepancy of subjective and
chronological age are most
satisfied with their lives, and
this optimal margin increases
across adulthood.

People with a specific
discrepancy of subjective and
chronological age are most
satisfied with their lives,
while this optimal margin
increases across adulthood
and subjective and
chronological age have
additional main effects.

by = (b, X by)/2 X bs;
by® =4 X by X bs

by? =4 X by X bs

C === (b2/bs)
S:=—b,/(2 X bs).

C = _(2 X bl X
bs + b, X b,) /(4 X
b, X bs)

S = —by/(2 X bs)
bM = b1/5 + bz

Note. The table shows information on response surface parameters that are crucial for differentiating
and interpreting the optimal margin models (for an overview of surface parameters see e.g. Humberg,
Nestler & Back, 2019). C = parameter reflecting the shift of the ridge, S = parameter reflecting the
rotation of the ridge; bM = parameter reflecting the main effects.



SUBJECTIVE AGE BIAS AND LIFE SATISFACTION 8

parallel to the x-y plane (bm = 0). This hypothesis is
depicted in Figure lc.

Optimal margin hypothesis with main effects (hy-
pothesis 2.b). As a variant of the optimal margin per-
spective, this hypothesis suggests that in addition to a
fixed optimal margin across adulthood (C # 0), there is
a main effect of both predictors. In other words, a cer-
tain combination of subjective age and chronological
age is independently linked to life satisfaction: those
who are older and therefore feel relatively old are even
more satisfied with their life than those who are
younger and therefore feel relatively young. Conse-
quently, the ridge of the response surface is not flat, but
tilted (bm # 0). Given that the optimal margin is still
assumed to be fixed across adulthood, the ridge is not
rotated (S = 1). This hypothesis is depicted in Figure
1d.

Increasing optimal margin perspective. The in-
creasing optimal margin hypothesis is an extension of
the optimal margin hypothesis. It posits that life satis-
faction is maximized for a specific discrepancy be-
tween subjective age and chronological age and addi-
tionally takes a lifespan perspective. This perspective
assumes that the discrepancy is not fixed but increases
across adulthood. In other words, feeling younger is
beneficial up to a certain point and this limit is larger
for older adults. This perspective is represented by two
variants (see Table 1 and Figure S1).

Increasing optimal margin hypothesis-only (hy-
pothesis 3.a). The increasing optimal margin-only hy-
pothesis suggests that there is a certain discrepancy be-
tween subjective age and chronological age at which
life satisfaction is highest (C # 0) and that this optimal
margin increases for increasing values of chronological
age (S # 1). It also assumes that there is no main effect,
so that the ridge is flat and therefore parallel to the x-y
plane (bm = 0). This hypothesis is depicted in Figure le.

Increasing optimal margin hypothesis with main ef-
fects (hypothesis 3.b). This variant of the increasing op-
timal margin perspective also suggests that there is a
certain discrepancy at which life satisfaction is highest
(C # 0) and that this optimal margin increases for in-
creasing values of chronological age (S # 1). Addition-
ally, it assumes that there is a main effect, so that the
ridge is tilted (i.e. not parallel to the x-y plane; bm # 0).
This hypothesis is depicted in Figure 1f.

Complete model set. When conducting model
comparisons, it is generally recommended to include
all theoretically defensible models in the set of models
(Burnham et al., 2011). Although we deemed the six
models described above the most plausible, we ensured
that we did not miss a potentially better, alternative

model by specifying six other potentially relevant mod-
els (models S1 to S6). The supplementary models were
also included in the model set and are shown in Figure
S1. Thus, our complete model set consists of 12 hy-
pothesized models, the full polynomial model, and the
null model. It is important to note that all models are
nested in the full polynomial model and that some mod-
els are nested within each other. An overview of the
nesting structure in the complete model set is provided
in Figure S2.

Model fit and model selection

All models were estimated using the structural
equation modelling (SEM) software lavaan in R (ver-
sion 3.5.1), using ML estimation with robust standard
errors. Before estimating the models, we standardized
both predictor variables, that is subjective and chrono-
logical age, using their grand mean and their pooled
standard deviation. In addition to our pre-registered
analyses, we also checked for multicollinearity. Vari-
ance inflation factors (VIFs) were computed for the
predictors of the full polynomial model and indicated
that multicollinearity was not an issue in the subsequent
analyses (all VIFs < 6).

The main analyses were conducted in two steps. In
the first step, we estimated the full model (all parame-
ters of the polynomial regression were estimated freely)
to check for a meaningful association between the pre-
dictors and life satisfaction because model comparisons
are only plausible if the R? of the full model is signifi-
cant. In the second step, we estimated all models in
the model set. The fit of the models was compared with
Akaike’s information criterion (AIC). In general, the
AIC is an estimator for the relative quality of a statisti-
cal model for a given data set. While the AIC rewards
goodness of fit, it also includes a penalty term for the
number of estimated parameters in order to avoid over-
fitting. Given a set of competing models, their AICs
provide an index of the quality of each model, relative
to each of the other models. Models with smaller AIC
values are more suitable approximations of the data
than models with higher AIC values (Akaike, 1998;
Burnham & Anderson, 2004). Thus, we considered the
model with the lowest AIC to be the model with the
best fit, given the data.

Additionally, we computed Akaike weights for non-
redundant models. Akaike weights indicate the relative
likelihood of a model in comparison to the other com-
peting models in the model set, given the data
(Wagenmakers & Farrell, 2004) and therefore provide
additional information beyond the identification of one
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Table 2
Descriptive Statistics and Zero-Order Correlations among Variables.
Descriptive statistics Correlations
Mean SD 1. 2. 3. 4, 5.

1. Chronological age 64.40 9.57 -

2. Sex, female® 0.55 0.50 -.045 —

3. Subjective age 55.40 12.94 621 -.084 -

4. Life satisfaction 5.26 1.23 .041 -.017 -.087 -

5. Subjective age bias” -9.00 10.26 -.150 -.064 .682 -.149 -
Note. N=17,356.

*Women: N = 4,074 (55.4%)

® Calculated as: Subjective age bias = Subjective age — Chronological age (negative values

represent feeling younger than one’s chronological age)

single best model given the data. The more similar
the Akaike weights of several competing models are
the higher the model selection uncertainty, that is the
data distinguishes between the competing models with
lower reliability. To calculate the Akaike weights for
non-redundant models, we first checked if the log-like-
lihood (LL) difference of two nested models was < 1
(equivalent to an AIC difference of 2 given the same
number of parameters; Symonds & Moussalli, 2011).
This criterion indicates an equally good fit for both
models. In this case, we excluded the less parsimonious
model (i.e. the model with more parameters) from the
model set (Humberg, Dufner, et al., 2019).

Lastly, we plotted the response surface of the model
with the best fit using its estimated regression coeffi-
cients. To aid interpretation, we plotted the LOC and
the ridge of the response surface (for simplicity, we did
not plot the LOIC for the estimated model, which runs
perpendicular to the LOC). As the response surface
should only be interpreted in regions where actual data
exists, we also projected a bagplot onto the response
surface. The bagplot is a bivariate version of the box-
plot and consists of two polygons: the inner polygon,
which describes the position of the inner 50% of data
points of the bivariate distribution, and the outer poly-
gon, which is formed by inflating the inner polygon by
a factor of three.

Results

Descriptive statistics and zero-order correla-
tions among the observed variables are summarized in
Table 2.

Model comparisons

First, we examined the full polynomial regression
model in order to check for a meaningful association
between subjective age, chronological age, and life sat-
isfaction. The full model was significant with R* =
0.041 (p = <.001), indicating that chronological age,
subjective age, and their quadratic and interaction
terms explained about 4% of the variance in life satis-
faction.

Second, we fitted all models in the model set to the
data. According to the AIC, the increasing optimal mar-
gin model with main effects (hypothesis 3.b) fitted the
data best (see Table 3). Further, it demonstrated the
highest Akaike weight. This indicates that of the mod-
els proposed, the increasing optimal margin model with
main effects model has the highest probability of fitting
the data best, given the data. It was 1.7 times more
likely than the optimal margin model with main effects
(hypothesis 2.b) and 4.8 times more likely than the op-
timal margin model-only model (hypothesis 2.a). The
models representing the young(er)-is-better perspective
(hypothesis 1.a and hypothesis 1.b) and all supplemen-
tary models had virtually no support. Inspection of the
other fit indices, including the CFI and R?, corroborated
these results.

Although the increasing optimal margin model with
main effects model (hypothesis 3.b) fitted the data best,
it is important to note that the weights of this model
combined with the optimal margin with main effects
model (hypothesis 2.b) and with the optimal margin-
only model (hypothesis 2.a) exceeded 95%. This indi-
cates with a likelithood of 95%, that the best model of
all is one of these three models. Thus, they can each be
considered in the range of plausible models.



SUBJECTIVE AGE BIAS AND LIFE SATISFACTION 10

Table 3
Model Comparison for the Main Models, Ordered by AIC
Model ko AIC AAlc ~ Akaike - Bvidence opp b
weight ratio

3.b) Increasing optimal 4 23574.20 .55 1.000  0.041
margin (with main effect)*
2.b) Optimal margin (with 3 23575.24 1.04 33 1.7 0.996  0.041
main effect)”
Full® 5 23576.06 1.86 - - 1.000  0.041
2.a) Optimal margin only* 2 23577.35 3.15 15 4.8 0.986  0.040
3.a) Increasing optimal 3 23578.50 4.29 - - 0.985  0.040
margin only*
1.b) Young subjective and 2 23712.16 13797 <.0001  >1000 0.544  0.023
older chronological age
1.a) Young subjective age 1 23821.31 247.11 <.0001  >1000 0.183  0.008
only
Null 0 23876.29  302.10 <.0001 >1000 0.000  0.000

Note. AICs (and Akaike weights if applicable) of the supplementary models, starting with the lowest:
S4: AIC = 23805.91 (w=<.0001); S5% AIC =23823.31; S2: AIC = 23865.86 (w =< .0001); S3%: AIC
=23866.75; S7: AIC = 23878.29; S1%: AIC = 23878.29.

* Probability that the model is the best model; obtained from model comparisons after excluding the 5
models that were deemed to be redundant (see footnote d).

" Ratio of the Akaike weight in comparison to the best fitting model. Indicates how much more likely
the increasing optimal margin model (with main effect) was in comparison to this model.

¢ Models included in the 95% confidence set.

4 These models were deemed to be redundant and excluded from the model set that was used for the

model comparisons using Akaike weights.

k = Number of free parameters in relation to the null model; AIC = Akaike information criterion; CFI =
Comparative fit index; R? = variance in the outcome that is explained by the model.

Sensitivity analyses indicated that our results were
robust to different analytic choices, including using the
pre-registered exclusion criteria, when deleting two in-
fluential observations, and when taking missing data in
predictor variables into account using full maximum
likelihood estimation (see Supplementary Material, Re-
sults S1).

Taken together, these results support that there is a
limitation to the subjective age bias. While feeling
younger by a certain amount of is associated with the
highest levels of life satisfaction, there are downsides
of feeling “too young” with respect to life satisfaction.
Moreover, there is some evidence that the limitation of
feeling younger changes across the adult lifespan.
Older adults can maintain a higher discrepancy be-
tween their subjective age and their chronological age

before experiencing a downturn in life satisfaction
compared to middle-aged adults.

Parameter estimates

Having established that the increasing optimal mar-
gin model (with main effects; hypothesis 3.b) is the
best-fitting model, we next investigated the parameter
estimates in more detail (Table 4). As the parameters of
the model are in itself difficult to interpret, we visual-
ized its response surface (Figure 2).

The parameters and their corresponding response
surface show three main characteristics. First, the opti-
mal margin effect is reflected in the parameter C, which
is significantly different from zero. Accordingly, the re-
sponse surface clearly shows that the ridge (dotted line)
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Life satisfaction

20°
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Chronological age

Subjective age

Figure 2. Plots of the response surface of the increasing optimal margin model (with main effects) as estimated
based on the data (N =7,356). a. The three-dimensional response surface depicts the associations between subjec-
tive age, chronological age, and life satisfaction. Subjective age is on the x-axis (bottom right), chronological age
on the y-axis (bottom left), and life satisfaction on the z-axis (vertical). The dots on the floor are projections of the
actual data points. b. Contour plot, in which the response surface is projected onto a two-dimensional space. The
surfaces are colour-coded so that lighter shades indicate higher levels of life satisfaction and darker shades the
lowest levels. The ridge (dotted lines) is shifted away from the line of congruence (LOC; solid line) and slightly
rotated, which indicates that there is an optimal margin effect and that the discrepancy at which life satisfaction is
maximal increases with increasing chronological age. In addition, a bagplot is projected onto the surfaces, which
describes the position of the inner 50% of points of the bivariate distribution (the inner polygon) and its extension
by a factor of three (the outer polygon); the surface should only be interpreted in regions where actual data exists.

is shifted away from the LOC (solid line). These results
indicate that life satisfaction is maximized when there
is a certain discrepancy between subjective and chron-
ological age. Second, although the parameter S, which
indicates the rotation of the ridge, was not significantly
different from one, model comparisons revealed that it
considerably improved the model fit. Graphically, this
effect is reflected in a slight rotation of the ridge. These
results support the notion that the threshold at which
feeling younger is linked to the highest life satisfaction
(i.e. the optimal margin) is not fixed but increases
throughout adulthood. Finally, the parameter for the
mean level effect by is significant. Accordingly, the
ridge of the response surface is not parallel to the x-y
plane, but slightly tilted (only visible in Figure 2a).
These results suggest that in addition to the optimal
margin effect, the combination of higher subjective age
and higher chronological age is linked to higher life sat-
isfaction in comparison to the combination of lower
subjective age and lower chronological age.

Quantifying the limit of feeling younger across
adulthood

What specific discrepancy between chronological
and subjective age is associated with the highest life
satisfaction? To answer this question, we used the pa-
rameters of the increasing optimal margin with the
main effect model (hypothesis 3.b) to calculate the sub-
jective age bias which the predicted the highest life sat-
isfaction values (see Supplementary Methods for de-
tails). Our results revealed that for a person that is 70
years old, for example, a subjective age of 42.8 (i.e.
when they feel 27.2 years younger) is associated with
the highest levels life satisfaction. For middle-aged
people, this discrepancy is slightly lower, while for
older people, it is slightly higher (see Table 5). These
results, therefore, further illustrate that across adult-
hood, an increasing subjective age bias is linked to life
satisfaction as well as providing a quantification of the

point at which one will start to feel “too young”.’
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Table 4
Regression Coefficients b1 to bs and Derived Model

Parameters for the Increasing Optimal Margin with
Main Effect Model

Est Robust  95% CI  95% CI

) SE (lower)  (upper)
by —0.445  0.035 -0.515 -0.376 <.001
b2 0.455 0.042 0.373 0.536 <.001
b3 —0.108  0.012 -0.132  —-0.085 <.001
ba 0.181 0.025 0.131 0.230 <.001
bs  —0.075 0.017 -0.109 -0.042 <.001
C 2.737  0.358 -2.036 —3.439 <.001
S 1.198  0.134 0.935 1.461 139°
by 0.083 0.031 0.023 0.143 .007

Note. The parameters b1 to bs have no straightforward
interpretation, see main text for more details.

*Tests the null hypothesis that the parameter is 1 (Ho:
S=1)

Discussion

Our study demonstrates that feeling younger is
not always associated with higher levels of life satisfac-
tion, but that there is, throughout adulthood, a limit be-
yond which feeling younger is detrimental: a discrep-
ancy between one’s subjective and one’s chronological
age is linked to higher life satisfaction when one feely
younger up to a certain point, but not more. Consistent
with lifespan perspective (Barrett & Montepare, 2015),
this optimal margin of feeling younger changes across
adulthood and is greater in older adults. These results
extend and refine previous research, which has mostly
focused on the young(er)-is-better perspective and sug-
gested a linear relation of subjective age or the discrep-
ancy of subjective and chronological age (e.g. using
difference scores) with psychological well-being
(Keyes & Westerhof, 2012; Kleinspehn-Ammerlahn et
al., 2008; Stephan et al., 2011; Westerhof & Barrett,
2005). Instead, our findings reveal a more complex pat-
tern. Feeling younger is only beneficial up to a certain
point and feeling younger than one’s chronological age

3 An additional analysis was conducted to explore whether the op-
timal margins differ between men and women. To do so, we com-
puted a multiple-group path model with the specifications of the
final model (hypothesis 3.b) and sex as the grouping variable. The
results revealed that the model parameters were similar for men
and women, except for the main effect of chronological age, which
was larger for men than for women. This result is reflected in the
differences of the optimal margins across the lifespan. More spe-
cifically, the optimal margin increased for both sexes across the
lifespan, but this increase was stronger for men than for women
(see Supplementary Material; Table S4).

to an extreme degree has a negative impact on life sat-
isfaction. In line with previous findings, adults report
lower levels of life satisfaction when they feel similar
or relative older than their chronological age.

There are several potential reasons why there is a
limit beyond which feeling younger becomes detri-
mental for life satisfaction. While feeling younger may
provide benefits due to a dissociation from negative age
stereotypes and indicate higher well-being (Stephan et
al., 2015; Weiss & Lang, 2012; Weiss & Weiss, 2019),
extreme distortions from reality might be more detri-
mental than beneficial. An extremely young subjective
age can be considered unrealistic and, thus, might be
exhausting and stressful to maintain (Baumeister, 1989;
Weiss & Kornadt, 2018). Furthermore, an exaggerated
subjective age bias may reflect that older adults accept
negative age-stereotypes against their age-group or un-
realistic evaluations of adults’ physical and psycholog-
ical conditions that might become highly problematic
and prevent age adaptive processes (Chasteen & Cary,
2015; Levy et al., 2019; Mock & Eibach, 2011). For
example, previous studies among older adults showed
that older subjective ages are linked to more self-regu-
lated driving behavior and plans to stop driving, which
can be considered useful from an aging perspective
(Barrett & Gumber, 2019; Pachana et al., 2017). Alter-
natively, it is conceivable that feeling extremely young
may lead to social rejection in the self-perceived age
group, which my take a toll on psychological well-be-
ing (Chasteen et al., 2011; DeWall & Bushman, 2011;
North & Fiske, 2013).

Importantly, our findings support a lifespan ap-
proach to subjective age (Barrett & Montepare, 2015).
Our results tentatively suggest that the limit up to which
feeling younger is beneficial changes across adulthood.
Specifically, we found that adults in their 60s report be-
ing most satisfied with their lives when they feel about
25 years younger and adults in their 90s report being
most satisfied with their lives when they feel about 30
years younger. It has yet to be determined what ac-
counts for this lifespan pattern of an increasing optimal
margin of subjective age.

The current findings open several avenues for future
research. First, our study points to the utility of RSA as
a method for research on subjective ageing. We have
shown, for the first time, that the use of RSA can offer
theoretically valuable insights into associations of feel-
ing younger and life satisfaction. As RSA preserves
subjective and chronological age as distinct variables
and does not collapse them (Edwards, 2002; Humberg,
Dufner, et al., 2019), it allows the testing novel and
more complex hypotheses on the relations between
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feeling younger and outcomes, as for instance com-
monly used difference scores allow. Thus, RSA, espe-
cially when combined with a model selection approach
as in the present study, offers a powerful tool to further
elucidate the relations of the subjective age bias with
mental and physical health.

A major route for future research is to explore the
limits associated with feeling younger in relation to
other outcomes. Life satisfaction represents only one
aspect of a person’s life, albeit arguably an important
one. A range of other outcomes, such as depressive
symptoms, self-esteem, self-rated health, grip strength,
cognitive functioning, or cardiovascular health have
previously been linked to subjective age (Alonso De-
breczeni & Bailey, 2020; Keyes & Westerhof, 2012;
Stephan et al., 2018a; Westerhof et al., 2014; Zee &
Weiss, 2019). However, it is unclear whether the find-
ings reported in this study generalize to these other out-
comes. While previous studies found that an exagger-
ated subjective age bias is linked to higher self-esteem,
less depressive symptoms, better self-reported health,
and fewer functional impairments (Gana et al., 2004;
Palgi et al., 2018), they had a number of methodologi-
cal shortcomings. An important next step would be to
re-examine previously reported associations using an
RSA framework, so as to map the biopsychosocial do-
mains in which there is a limit to the benefits of feeling
younger.

Furthermore, similar studies are now warranted to
replicate our findings and extend them to people of
other age groups. Although our study provided rich in-
formation from mid- to later life, follow-up studies in-
cluding adolescents, younger adults, and adults over 90
years of age would help to illuminate the relationships
between subjective age, chronological age, and life sat-
isfaction across the entire lifespan. For example, up to
the age of 25 years, people commonly report a subjec-
tive age that is higher than their chronological age (Ga-
lambos et al., 1999, 2005; Montepare & Lachman,
1989; Rubin & Berntsen, 2006). Thus, future work in-
cluding younger adults could elucidate whether in this
age range, there might be a limit where feeling “too
old” becomes detrimental with respect to life satisfac-
tion.

Finally, while our study included younger middle-
aged adults (younger than 50 years), their sample was
relatively small (N = 205). This limitation of our sam-
ple may have led to suboptimal estimations in this age
range (i.e. it was estimated that among 40-year old
adults the greatest life satisfaction was reported when
they felt about 18 years old). We would predict that in-
cluding more younger middle-aged adults might

strengthen the evidence for an increasing optimal mar-
gin model and provide more reliable predictions for this
age range. Future studies should therefore focus on this
crucial time of life to replicate our findings and further
elucidate the limitations of the subjective age bias in
middle adulthood.

Whereas the present study constitutes an important
extension of previous findings, three other limitations
have to be kept in mind when interpreting our results.
First, the cross-sectional data used here does not allow
us to make conclusions about the directionality be-
tween feeling younger and life satisfaction. Although
theories on self-perception propose that self-percep-
tions are a driver of psychological well-being
(Baumeister, 1989), several longitudinal studies sug-
gest that, vice versa, health and well-being may be an-
tecedents of subjective age (Stephan et al., 2018b). Sec-
ond, subjective age, chronological age, their interaction
and quadratic effects explained about 4% of variance in
life satisfaction, which is consistent with previous stud-
ies (Spuling et al., 2019; Stephan et al., 2011; Wester-
hof & Barrett, 2005). These findings point to the fact
that well-being is determined by a large number of fac-
tors, and that subjective age represents only one piece
of the puzzle. Finally, few individuals (N = 413; about
6%) fall beyond the optimal margin in the sense that
their subjective age falls extremely short of their chron-
ological age. This observation concurs with previous
findings demonstrating that few people hold an exag-
gerated subjective age bias (Gana et al., 2004; Palgi et
al., 2018). Our RSA approach, however, shows what
can be considered “exaggerated” and feeling how much
younger might be “too much” with respect to life satis-
faction.

Table 5
Quantifications of the Model-Implied Limit of
Feeling Younger Across Different Ages

Chronol. Subj. age with  Subj. age bias”
age highest LS with highest LS
40 17.8 -22.2
50 26.1 -23.9
60 344 -25.6
70 42.8 -26.2
80 51.1 -28.9
90 59.5 =30.5

Note. All values in years. Please note that we put
optimal in goose feet; LS = life satisfaction
*Calculated from model-implied values as:
subjective age at which LS is highest —
chronological age; negative values indicate
feeling younger.
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Beyond refining our understanding of the limits as-
sociated with feeling younger in relation to life satis-
faction throughout adulthood, our study underscores
the importance of formulating theoretical ideas more
precisely. Problems of verbal theories in psychology,
which are often vague and imprecise, are being identi-
fied and pointed out with increasing frequency (Mu-
thukrishna & Henrich, 2019; Oberauer & Lewan-
dowsky, 2019). For example, Oberauer and Lewan-
dowsky (2019) argue that often, there is only a weak
logical link between theoretical assumptions and the
hypotheses that are tested. They suggest that psycho-
logical research can be advanced by expressing theo-
retical assumptions more precisely and even formally,
and we believe that our study contributes to this en-
deavor by formalizing and explicitly comparing hy-
potheses on the relationship between subjective age,
chronological age, and life satisfaction across the adult
lifespan.

Conclusion

In the past decade, numerous studies have sug-
gested that those who feel younger also tend to be hap-
pier and healthier, but how exactly is the age we feel,
relative to our chronological age, related to our satis-
faction across the adult lifespan? Here, we used data
from a large sample spanning adulthood and a novel
statistical approach (polynomial regression and re-
sponse surface methodology) to provide clearer in-
sights into this long-standing question. Our results sug-
gest that across the adult lifespan, there is a limitation
to feeling younger: those who feel younger up to a cer-
tain amount, but no more, report the highest life satis-
faction. We also found that the optimal margin of feel-
ing younger increases throughout adulthood, strength-
ening evidence for a lifespan perspective on subjective
ageing.
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Methods S1: Description of Supplementary Models

The six supplementary models will be described in detail in the following; they are also

depicted in Figure S1.

They included three models reflecting effects of chronological age, without any effects
of subjective age: One in which higher chronological age has a detrimental (linear) effect,
so that people who are older have lower life satisfaction, no matter their subjective age
(S1 model); one in which higher chronological age has a beneficial effect, so that people
who are older have higher life satisfaction (S2 model); and one in which chronological
age has a curvilinear effect, so that people whose chronological age is close to a specific

value (e.g. the sample’s mean) have the highest life satisfaction (S3 model).

Furthermore, we included two additional variants of the young(er)-is-better
perspective: One in which subjective age has a curvilinear effect while chronological age
has no effect, so that people whose subjective age is close to a specific value (e.g. the
sample’s mean) have the highest life satisfaction, regardless of their chronological age
(S4 model); and one in which lower chronological age additionally has a beneficial
(linear) effect on life satisfaction, so that people who feel younger and are younger have

higher life satisfaction (S5 model).

Lastly, we also included a self-knowledge model, which assumes that life satisfaction

is highest when people feel exactly their actual age (S6 model).



Figure S1. Illustrations of Response Surface Graphs for all six Supplementary Hypotheses
S1 to S6.
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Results S1: Sensitivity Analyses

To see whether our results were robust to different analytical choices, we conducted several

sensitivity analyses.

First, we assessed to what extent our results differed from the pre-registered analyses and
our decision to exclude outliers influenced the conclusions. To this end, we ran all models
including participants with values of +3D of chronological age or subjective age, which were
excluded in our main analyses. The results of these analyses did not differ from our main

analyses (Table S1).

Table S1
Results of the Preregistered Analyses Including Participants whose Subjective or

Chronological Age were Below or Above 3 SD

Akaike
Model k AIC AAIC .
weight?
3.b: Increasing optimal margin (w/me) 23855.33 .92
Full® 23857.11 1.77 -
2.a: Optimal margin-only 23860.13 4.80 .08

23862.13 6.80 -
23989.71 224.84 <.0001
24080.18  277.03 <.0001
24149.20 293.87 <.0001

4
5
2

2.b: Optimal margin (w/me)® 3 23860.45 5.12 —
3.a: Increasing optimal margin-only® 3
1.b: Young subj. and high chronol. age 2
1.a: Young subj. age-only 1
0

Null

Note. N =7419. AICs, AAIC and Akaike weights for the main, the full, and the null models
that were non-redundant are provided; all supplementary models were included in these
analyses but had virtually no support (results not shown).

2 Akaike weights in the sensitivity analyses were calculated as described in the main text
(only includes non-redundant models).

b These models were deemed to be redundant and excluded from the model set that was
used for model comparisons using Akaike weights.



Second, we assessed the influence of influential observations on our main analyses. To this
end, we examined two global indicators of influence: Cook’s D and difference in fits, which
both measure the effect of deleting a given observation. Based on evaluation of both indices,
we identified two observations that could be considered influential. Deleting those observations

did not, however, change the results of our main analyses (Table S2).

Table S2

Results of the Sensitivity Analyses Excluding Two Influential Observations

Model k AIC AAIC Akalke

weight?

3.b: Increasing optimal margin (w/me) 4 23546.37 .55
2.b: Optimal margin (w/me) 3 23547.30 0.92 .35
Full® 5 23548.23 1.85 -
2.a: Optimal margin-only 2 23549.68 3.30 A1
3.a: Increasing optimal margin-only® 3 23550.75 4.38 —
1.b.: Young subj. and high chronol. age 2 23701.13 154.75 <.0001
l.a: Young subj. age-only 1 23813.05 266.67 <.0001
Null 0 23869.20 322.82 <.0001

Note. N =7354. AICs, AAIC and Akaike weights for the main, the full, and the null
models that were non-redundant are provided; all supplementary models were included in
these analyses but had virtually no support (results not shown).

2 Akaike weights in the sensitivity analyses were calculated as described in the main text
(only includes non-redundant models).

b These models were deemed to be redundant and excluded from the model set that was
used for model comparisons using Akaike weights.



Lastly, we re-ran our main analyses with participants with missing data using a full
information maximum likelihood estimator (FIML). Under the assumption that data are
missing at random, FIML accounts for missing values of the predictor variables and might
provide less biased parameter estimates and standard errors. The results using the FIML-

procedure did, however, not differ from the results of our main analyses (Table S3).

Table S3

Results of the sensitivity analyses using FIML to account for missing data in the predictor

variables

Model k AIC AAIC V?;agi}iea
Increasing optimal margin (with main 4 24399.93 45
effect)

Optimal margin (with main effect) 3 24400.27 0.34 37
Optimal margin-only 2 24401.79 1.86 18
Full® 5 24401.86 1.93 -
Increasing optimal margin-only® 3 24402.95 3.03 —
Low subjective and high chronological age 2 24526.13 126.20 <.0001
Low subjective age-only 1 24630.99  231.06 <.0001
Null 0 24685.47  285.54 <.0001

Note. N =7649. AICs, AAIC and Akaike weights for the main, the full, and the null models
are provided; all supplementary models were included in these analyses but had virtually
no support (results not shown).

2 Akaike weights in the sensitivity analyses were calculated as described in the main text

(only includes non-redundant models).

b These models were deemed to be redundant and excluded from the model set that was
used for model comparisons using Akaike weights.



Methods S2: Calculating Optimal Levels of Subjective Age Bias across Adulthood

In the following, we will detail how we calculated at which subjective ages people’s life
satisfaction is highest for different levels of chronological age. First, we obtained parameter
estimates for the first principle axis, which is the projection of the ridge onto the x-y plane (see
Humberg, Nestler, & Back, 2019; Schonbrodt, 2016 for details and formulas). The first

principle axis can be expressed as

chronological age = p,o + p11 X subjective age

For the increasing optimal margin (with mean effects) hypothesis, the parameter p11 can be

obtained by:

P11 = (bs — b3 + \/(((b3 — bs)?) X (b42))> / b,

The parameter p1o can then be obtained by
P10 = Yo — P11 X Xo
with
Xo:= (by X by — 2 X by X bs) /(4 X by X bs —b2)

YO = (b1Xb4— 2Xb2Xb3)/(4xb3Xb5_b£)
In our case, the first principle axis is therefore'

chronological age = 2.688 + 1.198 X subjective age

We lastly calculated the optimal subjective age for chronological ages of 40, 50, 60, 70, 80,
and 90 years by using the regression for the first principal axis. To this end, we first
standardised all these values to the grand mean and pooled standard deviation (see model fit)

and back-transformed all resulting subjective age values accordingly.

! Please note that we obtained defined and estimated all parameters within the model, using
the R package ‘lavaan’. Details can be found in the accompanying R scripts on
https://osf.io/kg84e/.




Table S4

Sex Differences in the Model-implied Limit of Feeling Younger Across Different Ages

Men Women
Chronological SA with SA bias® with SA with SA bias® with
age highest LS highest LS highest LS highest LS
40 17.07 -22.93 16.84 -23.16
50 24.51 -25.49 25.69 -24.31
60 31.94 -28.05 34.54 -25.46
70 39.38 -30.62 43.40 -26.60
80 46.82 -33.18 52.25 -27.75
90 54.26 -35.74 61.10 -28.90

Note. All values in years. Please note that we put optimal in goose feet; SA = Subjective
age; LS = life satisfaction

2 Calculated as: Subjective age at which LS is highest — chronological age; negative
values indicate feeling younger.



