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The roles of chronological age and time perspective in
memory positivity
Irene P. Kan, Shaina L. Garrison, Anna B. Drummey, Brian E. Emmert, Jr.
and Leeland L. Rogers

Department of Psychology, Villanova University, Villanova, USA

ABSTRACT
The observation that older adults show enhanced cognition for
emotionally positive information has been labeled the positivity
effect (Reed, Chan, & Mikels, 2014). According to the
Socioemotional Selectivity Theory (SST, Carstensen, 1991), a pro-
minent lifespan development theory, cognition is strongly influ-
enced by motivational goals, and these goals are impacted by
subjective time perspective. Although the positivity effect is
most commonly observed in older adults, as age usually co-varies
with time perspective, the SST posits that time perspective, not
age, is the key explanatory factor of positivity. We examined the
effects of these predictors on positivity in an episodic memory task
in younger and older adults and found that age, not time per-
spective, was a key predictor of memory positivity. Our results add
to the growing literature that challenge the notion that time
perspective is the driving force behind age-related differences in
emotional processing and functioning.
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As the proportion of older adults in the worldwide population increases (Naveh-
Benjamin & Ohta, 2012), interest in understanding the effects of healthy aging on
cognition also continues to rise. Perhaps one of the most enduring findings in the
literature is that as one ages, one’s future time perspective also changes (Fung &
Isaacowitz, 2016), with “future time perspective” referring to the subjective sense of
remaining time until death or time horizon. Predictably, as one gets older, one’s
perceived time horizon shifts from expansive to limited. Less clear, however, are the
behavioral and psychological consequences of this pervasive age-related shift in time
perspective, as both beneficial and deleterious effects have been observed (for reviews,
see Grühn, Sharifian, & Chu, 2016; Reed & Carstensen, 2012). In this article, we will focus
on the widely reported age-related positivity effect and its relation to time perspective.

The “age-related positivity effect” refers to the finding that older subjects typically
show enhanced cognition for emotionally positive information (e.g., image of a person
laughing) relative to negative (e.g., picture of a person crying) or neutral information

CONTACT Irene P. Kan irene.kan@villanova.edu
Present address: Shaina L. Garrison is now at Department of Psychology & Neuroscience, University of North Carolina at
Chapel Hill. Brian E. Emmert, Jr. is now at Hofstra Northwell School of Medicine. Leeland L. Rogers is now at Department
of Psychology, University of Delaware.

AGING, NEUROPSYCHOLOGY, AND COGNITION, 2017
https://doi.org/10.1080/13825585.2017.1356262

© 2017 Informa UK Limited, trading as Taylor & Francis Group

http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/13825585.2017.1356262&domain=pdf


(e.g., picture of individuals without overt display of emotional state, for reviews see
Mather & Carstensen, 2005; Reed & Carstensen, 2012; Reed, Chan, & Mikels, 2014). This
age-related positivity effect seems pervasive, as it has been observed in various
domains, ranging from visual attention (e.g., Isaacowitz, Wadlinger, Goren, & Wilson,
2006) to decision-making (e.g., Löckenhoff & Carstensen, 2007) to social cognition
(e.g., Carstensen & Fredrickson, 1998; Fung, Carstensen, & Lutz, 1999) and memory
(e.g., Charles, Mather, & Carstensen, 2003; Kennedy, Mather, & Carstensen, 2004; Mikels,
Larkin, Rueuter-Lorenz, & Carstensen, 2005). Indeed, the robustness of the positivity
effect was recently documented in a meta-analysis of 100 studies (Reed et al., 2014).
Interestingly, this pattern of positivity is in contrast to that reported in younger adults,
where it is more common to observe preferential attention and memory for emotion-
ally negative over positive information (or equivalent superior processing for positive
and negative information over neutral information; e.g., Baumeister, Bratslavsky,
Finkenauer, & Vohs, 2001; Rozin & Royzman, 2001; Taylor, 1991). Taken together,
these findings suggest that as one ages, information processing priorities may change
from negativity-focused to positivity-focused (for exceptions, see Comblain,
D’Argembeau, Van Der Linden, & Aldenhoff, 2004; Gallo, Foster, & Johnson, 2009;
Grady, Hongwanishkul, Keightley, Lee, & Hasher, 2007; Kensinger, Brierley, Medford,
Growdon, & Corkin, 2002).

Several theoretical perspectives have been offered to explain the positivity effect
(e.g., Cacioppo, Berntson, Bechara, Tranel, & Hawkley, 2011; Labouvie-Vief, Grühn, &
Studer, 2010; Wurm, 2011). Here, we focus on the Socioemotional Selectivity Theory
(SST, Carstensen, 1991), the dominant account in the literature. According to the SST,
time perspective impacts our motivational goals, which influence our cognition in
meaningful ways (Carstensen, 1991; Mather & Carstensen, 2005). Critically, this theory
posits that the time perspective shift that often accompanies aging is the driving force
behind the positivity effect. On the one hand, when our time horizon is expansive and
end-of-life seems distant (e.g., in younger individuals), we tend to focus on gaining new
experiences and knowledge that will serve us in the future. A consequence of this
motivational goal is a prioritization of knowledge seeking and survival (e.g., Grühn,
Smith, & Baltes, 2005). On the other hand, when our time horizon shrinks and end-of-
life seems near (e.g., in older adults), we become increasingly motivated to regulate our
emotions in order to maintain emotional well-being. To achieve such emotion regula-
tion, one tends to prioritize (and show enhanced cognition for) positive stimuli over
negative ones, resulting in a positivity effect (Carstensen, 2006; Charles et al., 2003;
Mather & Carstensen, 2005).

Although the age-related positivity effect is often taken as support of the SST, this
widely observed phenomenon does not constitute the strongest evidence for the
theory. This is because the SST specifies the relationship between future time perspec-
tive and positivity, postulating that it is time perspective, not chronological age, that
critically predicts the positivity effect. Since time perspective often co-varies with chron-
ological age, whether the positivity effect is indeed driven by time perspective shift
remains equivocal. More instructive to our examination of this central tenet of the SST
are studies that have attempted to dissociate chronological age and time perspective.
Researchers who have taken this strategy have generally approached the issue in two
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ways: (a) induce a temporary shift in time perspective via experimental manipulation or
(b) study individuals whose age and time horizon are incongruous.

In their study, Fung et al. (1999) induced a time perspective shift in older adults by
asking them to imagine an extension of their life expectancies by 20 years. They found
that older subjects who engaged in this time perspective expansion task displayed social
preferences similar to those of younger adults. Specifically, older adults who imagined
an expanded lifespan preferred interactions with unfamiliar partners from whom they
may gain knowledge (e.g., author of a book that they read recently), whereas older
adults who did not imagine an expanded future preferred interactions with close family
members. The finding that simply imagining a prolonged time horizon was sufficient to
affect subjects’ choices of social partners provides support for the notion that time
perspective is malleable and not rigidly tied to chronological age.

Furthermore, in a separate study, Fung et al. (1999) also observed evidence of the
pliability of time perspective in the context of major sociopolitical changes. The authors
hypothesized that the impending end of a country’s sociopolitical identity engenders a
sense of limited time horizon in many individuals. Indeed, many residents reported a
strong sense of misgivings and feeling of unrest in the context of this significant change
in political structure. The authors found that both younger and older adults exhibited
preferences for emotionally-satisfying social partners. Interestingly, when the uncertainty
surrounding the sociopolitical changes had subsided, only the older adults showed this
pattern (for similar findings, see Fung & Carstensen, 2006). A limitation of these studies,
however, is that time perspective was not measured independently. Rather, shifts in time
perspective in younger adults were assumed based on the sociopolitical threats and
time perspective expansions in older adults were inferred based on changes in choice of
social partners.

Barber, Opitz, Martins, Sakaki, and Mather (2016) used a similar approach and
extended Fung et al.’s (1999) results to an episodic memory task. The authors induced
a temporary shift in time horizon by asking both younger and older adults to engage in
brief writing exercises that emphasized either a limited (only having 6 more months to
live) or an expansive (living to 120 years old) time horizon. Immediately after the writing
exercise, subjects studied neutral, positive, and negative images, and their memory was
tested in a subsequent recall task. Consistent with the SST, contemplating a limited time
horizon led to a positivity effect in picture recall, in both younger and older subjects.
Similar to Fung et al. (1999), there was not an independent measure of time perspective
in the experimental subjects. However, Barber and colleagues verified the efficacy of the
writing exercise as a time perspective manipulation in a separate group of individuals
using a sliding scale measure, where subjects indicated “how far they felt they had
progressed in life” on a horizontal line (Barber et al., 2016, p. 872). In this group of
subjects who only participated in the writing exercises, those who wrote about having
6 months to live had a more constrained time perspective than those who wrote about
living until 120 years old, and these effects were age-independent. Nonetheless, the lack
of an independent time perspective measure in the experimental subjects limits the
interpretation of these findings.

Rather than inducing a time perspective shift, Löckenhoff and Carstensen (2007) manipu-
lated subjects’ motivational goals by asking both younger and older subjects to adopt
processing strategies that are typically associated with expansive (information-seeking,

AGING, NEUROPSYCHOLOGY, AND COGNITION 3



“focus on specific facts and details”, p. 138) or limited (emotion-regulatory, “focus on how
you are feeling”, p. 138) time horizons. They then compared the positivity effect in these
subjects and control subjects who were not given instructions to alter their processing
strategies. We will focus our discussions on the information-seeking and control groups
because the authors reported that the emotion-regulatory manipulation was ineffective.
After reviewing health care-related information that contained a combination of positive,
negative, and neutral attributes (e.g., “very good patient satisfaction”, “poor interpersonal
skills”, “average hospital connections”), subjects made choices among these health care
options and later recalled their choices. The researchers hypothesized that temporary shifts
in motivational goals would reveal goal-consistent memory effects regardless of chronolo-
gical age, such that adoption of an information-seeking goal (as a proxy of time horizon
expansion) would result in a reduction of the positivity effect in older adults. To assess time
perspective, subjects also completed an independent measure of perceived time horizon,
the Future Time Perspective (FTP) scale (Carstensen & Lang, 1996), at the outset of the
experimental session.

Supporting the SST, Löckenhoff and Carstensen (2007) found that the information
processing strategy that the subjects employed influenced the magnitude of memory
positivity. Compared to control subjects, information-seeking subjects showed a smaller
memory positivity effect, and this reduction is age-invariant (see also Kennedy et al.,
2004; Mather & Johnson, 2000). In addition, across all subjects, the positivity effect was
inversely correlated with time horizon expansiveness, as measured by the FTP scale.
Since the FTP scale was administered at the beginning of the study, it is reasonable to
assume that the FTP scores reflect the subjects’ natural or baseline time perspective. This
observation, along with the finding from the motivational goal manipulation, points to
the possibility that while the temporary adoption of an information-seeking goal was
sufficient to diminish the positivity effect, it is not enough to override the effects of the
subjects’ natural perceived time horizon. These findings highlight the complex relation-
ship among positivity, motivational goals, and time perspective.

It is worth noting that Löckenhoff and Carstensen (2007) also reported that memory
positivity is correlated with a host of other variables, including working memory, verbal
fluency and locus of control pertaining to health care choices. This overall pattern
complicates interpretation of the extent to which time perspective is the driving force
behind memory positivity. Nonetheless, this study remains one of the few studies that
provided an independent measure of future time perspective, a key predictor of posi-
tivity according to the SST.

Rather than inducing temporary shifts in time perspective, other researchers have
sought unique samples that possess a time perspective that differs from that expected
from their chronological age. In a study of social cognition published in the late 1990s,
Carstensen and Fredrickson (1998) found that young men who were HIV positive, and
therefore had relatively limited perceived time horizons, preferred social partners that
promoted emotional well-being (e.g., close friends and family members with whom they
have strong emotional ties) over social partners that represented potential for knowl-
edge gain and new contacts (e.g., famous people whom they do not know). These
findings suggest that motivational goals are impacted by perceived time horizon rather
than by chronological age. Once again, however, there was no explicit measure of time
perspective.
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Data from a recent report by Bohn, Kwong See, and Fung (2016) provided contrasting
evidence. The researchers examined the relationships among age, time perspective, and
memory positivity in healthy subjects and patients with moderate severity Alzheimer’s
disease (AD). The authors reasoned that because AD patients often underestimate both
their subjective age and how much time has passed since an event, these patients could
offer a unique opportunity to dissociate the effects of time perspective and chronolo-
gical age on memory positivity.

The researchers measured memory positivity, subjective age, and time perspective in
an AD group (M age = 84) and three comparison groups: young adults (M age = 22),
young–old adults (M age = 67), and old–old adults (M age = 80). In addition to indicating
what age they felt most of the time (i.e., subjective age), subjects also reported their
time perspective. Time perspective was assessed by asking participants to place a mark
on a line, labeled birth at one end and death at the other, corresponding to their
perceived position in life. Time perspective was then quantified as the physical distance
of the mark, from the birth end of the line, with higher values corresponding to more
constricted time perspectives.

Bohn and colleagues found that the AD patients had a more expansive time per-
spective than their age-matched controls (the old–old group) but comparable time
perspective as healthy subjects who were, on average, 13 years younger (young–old
group). Critically, they found that the memory positivity effects observed in the AD
group aligned with their age-matched cohort and not the time perspective-matched
cohort, a pattern that is contrary to the SST and the findings reported by Carstensen and
Fredrickson (1998).

However, the interpretations of these findings are constrained by some potential
methodological concerns. First, although the authors employed a commonly used
metric of memory positivity (number of positive images remembered/sum of positive
and negative images remembered), its appropriateness could be questioned when
memory performance is extremely poor because it could inflate the positivity effect.
Concretely, although the calculated positivity effect was comparable across the AD
group and their age-matched (old–old) group, their overall performance was drastically
different, with the old–old group recalling an average of 6.32 images and the AD group
recalling fewer than 1 image (M = 0.80). Second, although the temporal distortion
experienced by AD patients allowed the researchers to dissociate chronological age
and time perspective, the presence of these distortions and other co-morbid cognitive
fluctuations (Bradshaw, Saling, Hopwood, Anderson, & Brodtmann, 2004) could affect
the reliability of subjective time perspective. In other words, the temporal distortions
and other cognitive fluctuations experienced by AD patients could result in time
perspective that varies from day to day, and as such, it would be difficult to interpret
the role time perspective may play in memory positivity in this population. In sum, these
findings should be interpreted with caution.

Taken together, the current literature suggests several things. First, there is strong support
for age-related positivity effects across a variety of domains (for a meta-analysis, see Reed
et al., 2014). Although this pattern is congruous with the SST, those data do not provide direct
support for the central idea of the SST – that the positivity effect is driven by time perspective
not chronological age. Second, consistent with the SST, there is fairly clear support for time
perspective influencing positivity in social cognition (e.g., Carstensen & Fredrickson, 1998;
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Fung & Carstensen, 2006; Fung et al., 1999; Lang & Carstensen, 2002). Third, evidence for the
relationship between time perspective and memory positivity is mixed (Barber et al., 2016;
Bohn et al., 2016; Löckenhoff & Carstensen, 2007).

If change in time perspective leads to an all-encompassing motivational shift that
impacts our processing priorities, as proposed by the SST, then these effects should be
observed across all cognitive domains. Given the mixed evidence in the memory
domain, and the general paucity of studies on positivity effects that also provide
independent measures of perceived time horizon, additional corroborating evidence is
needed. Thus, we aim to fill this gap by examining the positivity effect in an episodic
memory task (like in Barber et al., 2016), along with providing an independent measure
of time perspective (with the FTP scale, Carstensen & Lang, 1996). If the SST is correct,
then time perspective should be a stronger predictor of memory positivity than age.
These results will have important ramifications on the fields of aging and motivated
cognition. If, in fact, time perspective has an overarching influence on cognition that
leads to positivity, it would be worth exploring the translational impact of time per-
spective manipulations, as they may enhance a person’s overall positivity.

Method

Subjects

Forty healthy older subjects (M = 69.6 years old, range 60–84) and 40 healthy younger
subjects (traditional college-aged students) participated in the experimental task. The
older adults were recruited from a database of healthy individuals maintained by the
Cognitive Neuroscience of Memory Lab at Villanova University, and all subjects in the
database have received standardized neuropsychological testing to assess their general
cognitive status. Only subjects who scored within the normal range on the Dementia
Rating Scale 2 (Mattis, 2008) were included. Furthermore, all older subjects reported
good health and did not have any history of neurological or psychiatric disorder or head
trauma, and they were compensated at a rate of $15/hour. Younger subjects were
recruited from Villanova University, and they participated in exchange for course credit.

Materials

The design of our memory task was largely a replication of the methods employed by
Charles et al. (2003). Identical to Charles et al., we used a total of 32 color images, where
16 were emotionally neutral, 8 were positive, and 8 were negative. Twenty-six images
(all 16 emotional and 10 neutral items) were drawn from the International Affective
Picture Systems (IAPS; P. J. Lang, Bradley, & Cuthbert, 1997), and the remaining six
neutral images were selected from the internet based on the published description in
Charles et al.’s paper (see Table 1 for list of stimuli and corresponding valence ratings).

To confirm valence differences across the three conditions, we calculated mean
valence ratings based on published normative data from IAPS. As described earlier,
IAPS ratings were available for 26 items. As intended, the mean ratings for positive
images (M ratings = 7.76, SD = 0.51), negative images (M ratings = 2.46, SD = 0.37), and
neutral images (M ratings = 4.96, SD = 0.32) differed from each other, as confirmed by a
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one-way analysis of variance (F [2, 25] = 355.73, p < .001). In addition, post-hoc HSD tests
revealed all pairwise differences to be significant (all p’s < .001). Furthermore, arousal
ratings were matched for emotionally positive (M = 5.09, SD = 0.72) and negative stimuli
(M = 5.46, SD = 0.89, t[14] = 0.93, p = .38), and as expected, arousal ratings for neutral
stimuli (M = 2.91, SD = 0.55) were significantly lower than the two sets of emotional
stimuli.

We utilized the FTP scale (Carstensen & Lang, 1996) to assess subjective sense of time
horizon. The FTP scale is a 10-item measure in which respondents indicate their agree-
ment with statements related to time perspective, using a Likert scale from 1 (very
untrue for me) to 7 (very true for me). We chose this scale because it is one of the most
commonly used measures in the literature (Fung & Isaacowitz, 2016), and this will allow
us to more directly compare our findings with other studies. Another advantage of this
naturalistic approach is that it presumably captures a person’s baseline state of time
perspective (as opposed to an experimentally induced temporary shift in time perspec-
tive). Given the SST’s core assumption that time perspective exerts an overarching

Table 1. List of stimuli and image characteristics.
Mean valence ratings (mean, SD)

Valence Image source IAPS Older Younger

(1:neg, 5:neu, 9:pos) (1:neg, 3:neu, 5:pos) (1:neg, 3:neu, 5:pos)
Positive IAPS 1710* 8.34 (1.12) 4.57 (0.83) 4.60 (0.55)

IAPS 1750* 8.28 (1.07) 4.40 (0.66) 4.35 (0.62)
IAPS 2057 7.81 (1.28) 4.93 (0.26) 4.75 (0.49)
IAPS 2155 6.78 (1.97) 4.71 (0.71) 4.45 (0.71)
IAPS 2340* 8.03 (1.26) 4.90 (0.30) 4.73 (0.55)
IAPS 5831* 7.63 (1.15) 4.81 (0.55) 4.60 (0.59)
IAPS 5910* 7.80 (1.23) 4.45 (0.89) 4.48 (0.51)
IAPS 7405 7.38 (1.73) 4.17 (0.79) 4.18 (0.64)

Negative IAPS 2205* 1.95 (1.58) 2.31 (1.39) 1.50 (0.78)
IAPS 2301 2.78 (1.38) 1.69 (0.75) 1.48 (0.55)
IAPS 6560* 2.16 (1.41) 1.02 (0.15) 1.03 (0.16)
IAPS 7380* 2.46 (1.42) 1.26 (0.54) 1.43 (0.50)
IAPS 9050* 2.43 (1.61) 1.43 (0.94) 1.13 (0.33)
IAPS 9280 2.80 (1.54) 1.60 (0.77) 1.60 (0.55)
IAPS 9560* 2.12 (1.93) 1.45 (0.97) 1.60 (0.93)
IAPS 9630* 2.96 (1.72) 1.33 (0.75) 1.25 (0.49)

Neutral IAPS 2305 5.41 (1.12) 3.05 (1.15) 2.93 (0.66)
IAPS 2393 4.87 (1.06) 3.33 (0.61) 3.15 (0.48)
IAPS 7001 5.32 (1.19) 3.36 (0.69) 3.15 (0.43)
IAPS 7019 5.20 (1.17) 3.50 (0.67) 3.05 (0.39)
IAPS 7060* 4.43 (1.16) 2.57 (0.74) 2.53 (0.60)
IAPS 7100* 5.24 (1.20) 3.29 (0.81) 3.03 (0.36)
IAPS 7130* 4.77 (1.03) 3.05 (0.49) 2.98 (0.42)
IAPS 7150* 4.72 (1.00) 3.12 (0.55) 2.93 (0.66)
IAPS 7175 4.87 (1.00) 3.26 (0.54) 3.08 (0.35)
IAPS 9700* 4.77 (1.24) 2.62 (0.91) 2.45 (0.75)
Internet (scene at a bar) n/a 3.64 (0.93) 3.70 (0.69)
Internet (farmers) n/a 3.43 (0.83) 2.98 (0.97)
Internet (fast food line) n/a 3.19 (0.83) 2.78 (0.53)
Internet (filing cabinet) n/a 2.93 (0.41) 3.00 (0.32)
Internet (scuba diver) n/a 4.10 (0.76) 3.80 (0.69)
Internet (shops w/people) n/a 3.60 (0.83) 3.08 (0.69)

Mean valence ratings derived from three sources: IAPS published scores (when available, 9-point scale), older subjects
who participated in this study (5-point scale), and younger subjects (5-point scale) who participated in this study.
Images also used in Charles et al. (2003) are marked with asterisks.
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influence on cognition, it is important to characterize this state-of-being under natural
conditions.

Procedure

All images were presented on a computer screen, one at a time, at a presentation rate of
3000 ms per picture followed by a 750 ms inter-stimulus interval. Images from the three
valence conditions were randomly intermixed. Consistent with other studies, we asked
subjects to simply view the pictures as though they were watching television (Barber
et al., 2016; Charles et al., 2003). We adopted this naturalistic viewing paradigm because
of the findings in Reed, Chan and Mikels’ (2014) meta-analysis. Reed and colleagues
postulated that if the positivity effect indeed reflects an automatic processing priority for
emotionally enhancing information in older adults, then the positivity effect should be
evident only when individuals are allowed to experience the stimuli naturalistically (i.e.,
without experimental constraints on how the stimuli should be evaluated). Indeed, the
authors found that the positivity effect was eliminated when subjects were required to
explicitly appraise the emotional value of the stimuli (e.g., Gallo et al., 2009; Grady et al.,
2007; Kensinger et al., 2002) or when the task instructions emphasized motivational
goals that differed from the naturally activated goals (e.g., Fung et al., 1999; Löckenhoff
& Carstensen, 2007). For these reasons, we opted for a naturalistic viewing paradigm in
the present study.

At the conclusion of the viewing phase, a 15-minute filled delay was introduced,
during which subjects completed a word scramble puzzle. Subjects then received a
surprise memory test, where they were asked to provide succinct, simple descriptions for
the recalled pictures. Subjects had as much time as they needed to recall as many
previously encountered images as they could, and although self-paced, no subject spent
more than 15 min on the recall task. After completion of the free recall task, subjects
viewed all 32 images again and provided emotional valence ratings for each image,
using a 5-point Likert scale from 1 (very negative) to 5 (very positive). Finally, subjects
completed the FTP scale (Carstensen & Lang, 1996), at their own pace.

All subjects provided informed consent, and all procedures have been approved by
Villanova University’s Institutional Review Board.

Results

Two naive coders scored the free recall data in accordance with the procedure outlined
by Charles et al. (2003). Briefly, the coders attempted to match each written description
with one of the 32 experimental images. An image was scored as “correct” if both coders
selected the same image for a given written description. A small proportion of responses
(<3%) yielded inconsistencies between the two coders, and discrepancies were dis-
cussed until a consensus was reached.

Mean recall accuracy for each valence condition and an FTP score were calculated for
each subject. We took two different approaches in classifying images into the three
valence conditions: based on valence ratings from normative data and based on each
subject’s individual valence ratings. Generally, we found a high correspondence
between the published IAPS ratings and the individual ratings (see Table 1). Indeed,
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strong correlations were found between the IAPS ratings and older subjects’ ratings (r
[25] = 0.916, p < .001) and between IAPS ratings and younger subjects’ ratings (r
[25] = 0.924, p < .001). Nonetheless, we believe that the subject-provided ratings
would better capture potential individual differences in emotional experience. Thus, all
analyses reported below utilized these subject-specific valence ratings. For all statistical
tests reported below, we used an alpha level of .05.

Relationship between age and future time perspective

For each subject, an FTP score was calculated according to the published guidelines
(Stanford Life-span Development Laboratory, 2016), with three items reverse scored (see
Table 2 for summary). The possible range is 1–7, with higher scores indicating perceived
expansiveness of time horizon (Carstensen & Lang, 1996). Our subjects’ scores spanned
almost the entire range (1.90–6.90), with a mean of 4.89 (SD = 1.18). Consistent with
prior findings (for a review, see Reed et al., 2014), older subjects possessed a more
limited time horizon (M = 4.23, SD = 1.22) than younger subjects (M = 5.55, SD = 0.66), as
evidenced by the significantly lower FTP score in older adults (t [78] = −6.048, p < .001,
η2 = 0.05).

Effects of age on memory positivity

As described earlier, we classified each item into a valence condition based on each
individual’s subjective valence ratings. We used the following classification procedure:
An item with a “4” or “5” rating would be categorized as “positive”, an item with a “3”
rating would be categorized as “neutral”, and an item with a rating of “1” or “2” would
be categorized as “negative”. Across all subjects, an average of 11.7 images (SD = 3.4)
were categorized as “positive”, 9.6 images (SD = 2.4) were categorized as “negative”, and
10.6 images (SD = 3.5) were categorized as “neutral”.

Table 2 summarized memory performance across the two age groups. Consistent
with the extant literature (e.g., Barber et al., 2016), we calculated the memory positivity
effect as (number of positive images recalled – number of negative images recalled)/
(total number of images recalled). Using this formula, we calculated a positivity effect
score for each subject. The positivity effect was clearly evident in older adults (M = 0.16,
SD = 0.29, t [39] = 3.450, p = .001, η2 = 0.23) but it was not present in younger adults

Table 2. Recall performance and future time perspective score in the two groups of subjects.
Older Younger

Total number of images recalled 10.08 (3.67) 12.15 (3.36)
Positive 4.75 (2.36) 4.63 (2.39)
Negative 3.23 (1.61) 4.35 (1.46)
Neutral 2.10 (1.95) 3.18 (2.02)

Positivity effect (#pos - #neg)/(#total) 0.16 (0.29) 0.00 (0.25)
Total future time perspective score 4.23 (1.22) 5.55 (0.66)
FTP-opportunities 3.01 (0.97) 4.07 (0.44)
FTP-limitations 1.24 (0.38) 1.49 (0.34)

Means and standard deviations are reported. Higher score on FTP-opportunities indicate greater perceived opportunities.
Lower score on FTP-limitations indicate greater perceived limitations.
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(M = 0.00, SD = 0.25, t [39] = 0.000, p = 1.00, η2 = 0.0). Furthermore, the positivity effect is
larger in older adults than in younger adults (t [78] = 2.62, p = .011, η2 = 0.08). This
pattern confirms an age-related memory positivity effect.

Corroborating evidence for age-related memory positivity also came from a compar-
ison of recall performance across the two age groups within each valence condition (see
Table 2). Compared to older adults, younger adults recalled significantly more negative
images (t [78] = 3.275, p = .002, η2 = 0.12), and also significantly more neutral images (t
[78] = 2.422, p = .018, η2 = 0.07). However, the two groups performed equivalently in the
positive condition (t [78] = 0.235, p = .815, η2 = 0.001). This pattern suggests that the
typical age-related memory deficit is present only when the stimuli are negative or
neutral. However, when the stimuli are positive, the aging deficit is eliminated.

To further explore the age-related memory positivity effect found in older adults,
we conducted a multiple regression analysis that explored the predictive effects of age
and FTP on memory positivity. Within the older subjects, we found that chronological
age significantly predicted memory positivity (β = .344, p = .042), whereas FTP score
did not (β = .100, p = .545). Furthermore, the overall model trended toward signifi-
cance, with age and FTP score together explaining 10.7% of the overall variance
(R2 = .107, F [2, 37] = 2.216, p = .123). This pattern is in contrast to the SST.

Effects of age and future time perspective on memory positivity

The relationships among the three variables of interest are considered in a multiple
linear regression analysis, with age and FTP score as predictors. Age was coded as a
categorical variable (young vs. old) given its bimodal distribution. Contrary to the core
assumption of the SST, we found that chronological age significantly predicted memory
positivity (β = −.328, p = .015), whereas FTP score did not (β = .077, p = .561).
Furthermore, the overall model was significant, with age and FTP score together
explaining 8.5% of the overall variance (R2 = .085, F [2, 77] = 3.572, p = .033).1

Although time perspective has traditionally been characterized as a unitary dimension,
recent findings have suggested that the FTP scale is best conceptualized as a two-
dimensional construct, with one factor labeled “limitations” and the other factor labeled
“opportunities” (Cate & John, 2007; Kozik, Hoppmann, & Gerstorf, 2015; Strough et al.,
2016); thus, it is possible that these factors may differentially predict memory positivity. To
evaluate this possibility, we calculated an FTP-opportunities score and an FTP-limitations
score by averaging the relevant items for each factor and conducted a multiple linear
regression analysis (see Table 2 for the scores). We included age, FTP-opportunities, and
FTP-limitations as predictors. Again, we found that chronological age significantly pre-
dicted memory positivity (β = −.358, p = .009). However, neither FTP-opportunities
(β = .221, p = .165) nor FTP-limitations (β = −.166, p = .228) were significant predictors
of memory positivity. Finally, the overall model was significant, with age and the two
future time perspective sub-scores together explaining 10.7% of the overall variance
(R2 = .107, F [3, 76] = 3.047, p = .034).

In sum, across all analyses, while age remains a significant predictor of memory
positivity, FTP score (total, opportunities, nor limitations) did not.
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Discussion

In this article, we examined the positivity effect (the finding of enhanced cognition for
positive relative to negative information) in the context of the SST (Carstensen, 1991).
According to the SST, the positivity effect is a reflection of a shift in time perspective: As
one’s time horizon shrinks, one’s processing priorities also change such that one
becomes increasingly motivated to maintain emotional well-being by focusing on
emotionally positive information. Although time perspective change is typically accom-
panied by aging, the SST postulates that it is time perspective and not chronological age
that underlies the positivity effect. We tested this central tenet of the SST in both
younger and older adults in a domain that is under-explored. Specifically, we investi-
gated the relationships among chronological age, time perspective, and positivity in
episodic memory.

Several key findings emerged from our study. First, we found that while age is a
significant predictor of memory positivity, time perspective is not. These findings
complement Bohn and colleagues’ (2016) results and challenge the SST’s core prin-
ciple. Second, evidence of age-related memory positivity was also found when we
compared memory performance between the two age groups as a function of
valence. While we observed a similar age-related impairment in the recall of negative
and neutral information, older adults performed equivalently to younger adults in
recall of positive information. These findings suggest that the basis of the age-related
positivity effect is likely to be enhanced cognition of positive information and not a
suppression of negative information. Third, across all subjects, we replicated the well-
established emotional effect on memory recall (i.e., superior memory for emotional
than neutral images).

Our data add to a growing literature that challenges the notion that time perspective
is the key explanatory factor of age-related differences in emotional processing that
leads to enhanced emotional well-being (e.g., Bohn et al., 2016; Cacioppo et al., 2011;
Grühn et al., 2016; Labouvie-Vief et al., 2010; Strough et al., 2016). For example, using an
integrative data-analytic approach, Grühn et al. (2016) found in a lifespan sample that a
limited time perspective is associated with a “maladaptive profile of emotional function-
ing” (e.g., lower levels of empathy and life satisfaction, higher negative affect, and
greater depressive symptoms), and this pattern persists even after the researchers
controlled for subjective health status. This profile is in stark contrast to the SST’s
claim that limited time horizon was the driving force behind the positivity effect,
which is thought to result from motivated cognition that prioritizes the maintenance
of emotional well-being.

Another contribution of our findings is that they raise the possibility that the
influence of future time perspective is less comprehensive than once thought. As
reviewed earlier, although data consistent with the SST are abundant in the domain of
social cognition, evidence in support of the SST in the memory domain is mixed. While
some researchers reported findings that are congruous with the SST (Barber et al., 2016;
Löckenhoff & Carstensen, 2007), others provided evidence against the core assumption
of the SST (the current study and Bohn et al., 2016). Given the relatively small number of
studies that have examined memory positivity, age, and time perspective, further
investigations in the memory domain are warranted. One interpretation of these
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mixed findings is that the SST may need to be further refined (see also Brothers, Gabrian,
Wahl, & Diehl, 2016; Tasdemir-Ozdes, Strickland-Hughes, Bluck, & Ebner, 2016), and one
place to start may be with the conceptualization of the notion of “future time
perspective.”

When the construct of “future time perspective” was popularized by the introduction
of the SST, most researchers treated it as a unitary dimension and measured it with the
FTP scale. In fact, the FTP scale still remains as the most widely used measure of
perceived time horizon (Fung & Isaacowitz, 2016). However, the characterization of
future time perspective as unidimensional has been called into question in recent
years. Indeed, many researchers argue that it is crucial to acknowledge both the
complexity of this concept and the difficulty associated with quantifying it.

For example, in a lifespan sample of over 4000 adults, Strough and colleagues (2016)
found that future time perspective is better conceptualized as a two-dimensional rather
than a unidimensional construct. Several other research groups, using large samples,
have also argued that the scale measures two aspects of time perspective: future
opportunities and limitation (see also Cate & John, 2007; Kozik et al., 2015).
Importantly, these dimensions are not opposing factors; that is, one can have a limited
time perspective and yet believe that their limited time is filled with opportunities. These
findings support the notion that future time perspective is a complex construct. The
results of the present study suggest that neither perception of future opportunities nor
perception of future limitations significantly predicted memory positivity, further chal-
lenging the core assumption of the SST. However, it is possible that there may be yet
other dimensions of future time perspective that could be linked to memory positivity.
This possibility remains to be explored.

In sum, before we reject the notion that future time perspective underlies the
positivity effect, future studies will benefit from the inclusion of multiple time perspec-
tive measures, such as other time perspective scales (e.g., Brothers, Chui, & Diehl, 2014;
Zimbardo & Boyd, 1999) and the sliding scale task (e.g., Barber et al., 2016), that may
capture distinct facets of perceived time horizon. Furthermore, these findings may also
shed light on the different patterns of positivity effects observed in different domains
(e.g., social cognition vs. memory); perhaps some aspects of time perspective are better
predictors for certain types of positivity. Finally, future studies should also aim to
combine both experimental manipulation and natural observations of future time
perspective. These types of converging evidence will be instrumental to our under-
standing of the relationships among time perspective, chronological age, and the
positivity effect.

Note

1. At the suggestion of a reviewer, to address the fact that the FTP has a more limited scale than
age, we transformed the FTP score by multiplying each subject’s score by 10 and conducted
the same multiple regression analysis. Importantly, the pattern of results was identical to the
original analysis: Age (β = −.328, p = .015), FTP × 10 (β = .077, p = .561), overall model
(R2 = .085, F [2, 77] = 3.572, p = .033).
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