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Aging and Altruism in Intertemporal Choice

Erika P. Sparrow and Julia Spaniol
Ryerson University

In addition to making decisions about gains and losses that affect only ourselves, we often make decisions
that affect others. Research on life span changes in motivation suggests that altruistic motives become
stronger with age, but no prior research has examined how altruism affects tolerance for temporal delays.
Experiment 1 used a realistic financial decision making task involving choices for gains, losses, and
donations. Each decision required an intertemporal choice between a smaller-immediate and a larger-later
option. Participants more often chose the larger-later option in the context of donations than in the context
of losses; thus, parting with more of their overall capital when the act of doing so benefited a charity. As
predicted, the magnitude of this “altruism effect” was amplified in older relative to younger adults. This
pattern was replicated in a second experiment that was conducted online to minimize the influence of
demand characteristics. Overall, these findings add to the literature on an age-related increase in altruism,
and are the first to demonstrate its effects on intertemporal choice.

Keywords: charitable giving, decision making, reward, temporal discounting

Everyday life often presents us with choices among alternatives
that become available at different points in time (e.g., should I
open this bottle of wine now or should I save it for next year when
it will taste better?). Intertemporal choices are frequently charac-
terized by temporal discounting, the tendency to devalue future
outcomes and to prefer smaller-sooner over larger-later rewards
(Frederick, Loewenstein, & O’Donoghue, 2002). Studies on aging
and intertemporal choice suggests that age differences in temporal
discounting may depend on the type of reward (e.g., financial vs.
social; Seaman et al., 2016). A separate literature shows that
altruistic reward may be valued more highly as we age (e.g.,
Freund & Blanchard-Fields, 2014; Hubbard, Harbaugh, Srivas-
tava, Degras, & Mayr, 2016). However, the impact of this age-
related increase in altruism on intertemporal choice has not been
investigated to date. The current study aimed to fill this gap by
comparing younger and older adults’ intertemporal choices for
financial gains, losses, and charitable donations.

Aging and Intertemporal Choice

The literature on aging and intertemporal choice paints a mixed
picture, with reports of age-related decreases in temporal discount-

ing (e.g., Eppinger, Nystrom, & Cohen, 2012; Green, Fristoe, &
Myerson, 1994; Löckenhoff, O’Donoghue, & Dunning, 2011),
increases in temporal discounting (e.g., Liu et al., 2016; Read &
Read, 2004; Seaman et al., 2016), or no age differences (e.g.,
Chao, Szrek, Pereira, & Pauly, 2009; Rieger & Mata, 2015; Roalf,
Mitchell, Harbaugh, & Janowsky, 2012). In the less-frequently
examined domain of financial losses, temporal discounting is
typically minimal in both age groups (e.g., Halfmann, Hedgcock,
& Denburg, 2013; Löckenhoff et al., 2011).

Most of the literature on aging and intertemporal choice has
focused on decisions about money, but recently Seaman et al.
(2016) contrasted intertemporal decisions involving financial, so-
cial, and health rewards. Although there were no significant age
differences in the financial domain, differences did emerge in the
social and health domains. Compared with younger adults, older
adults more often chose the smaller-sooner option in the context of
social and health rewards, suggesting that reward type may mod-
erate the impact of age on intertemporal choice. Whether younger
and older adults differ in how they make intertemporal choices that
affect not only themselves but also others is unknown (but see
Charlton et al., 2013; Yi, King, Carter, Landes, & Bickel, 2011),
but holds significant interest in light of the evidence for age-related
increases in altruism and prosociality.

Aging and Altruism

Altruism is defined as the motivation to help others, even if
doing so is costly (Andreoni, 1989). Charitable giving and other
prosocial behaviors increase across the life span, both in the real
world (Andreoni, 2006) and in laboratory settings (Freund &
Blanchard-Fields, 2014; Hubbard et al., 2016). In line with Erik-
son’s (1982) theory of generativity, older adults have been shown
to demonstrate a growing concern for the well-being of future
generations (e.g., Freund & Blanchard-Fields, 2014; McAdams,
Diamond, de St. Aubin, & Mansfield, 1997), and prioritize intrin-
sic, “value-rational” goals such as authenticity, intimacy, spiritu-
ality, and altruism over extrinsic instrumental goals such as
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achievement, competence, and power (Brandtstädter, Rothermund,
Kranz, & Kühn, 2010). Recently Hubbard et al. (2016) proposed
the General Benevolence hypothesis, according to which altruism
is a trait-based concern for others that becomes increasingly dom-
inant as people age. Using converging measures from psychology,
behavioral economics, and neuroscience, Hubbard and colleagues
identified a single general benevolence factor, which showed a
strong positive correlation with age. More important, there was no
association between general benevolence and wealth, suggesting
that general benevolence was not an artifact of socioeconomic
differences between people of different ages.

Despite considerable evidence for an age-related increase in
altruistic motivation, little is known to date about the interactions
of altruism and other factors known to impact value-based deci-
sions (e.g., time, risk, and effort; Seaman et al., 2016). Insight into
how altruism affects such decisions carries real-world significance.
Charitable contributions, for example, are associated with the
immediate “pain” of sacrificing money that could be spent on
oneself (Prelec & Loewenstein, 1998). One strategy that may
mitigate this pain is to use precommitment schemes (Meyvis,
Bennett, & Oppenheimer, 2011) that increase the temporal dis-
tance between the decision to donate and the actual donation. In
line with this notion, Breman (2011) found that charitable dona-
tions were significantly higher when donors were asked to pre-
commit to future donations, compared with when donations were
immediate. To our knowledge, no prior research has examined age
differences in precommitment to charitable contributions.

The Current Study

Based on the evidence for an age-related increase in altruism
(e.g., Freund & Blanchard-Fields, 2014; Hubbard et al., 2016), as
well as the evidence for age differences in intertemporal choice as
a function of reward type (e.g., Löckenhoff et al., 2011; Seaman et
al., 2016), the current study was designed to examine whether
aging is associated with an increase in altruistic intertemporal
decisions. To this end, we adapted an intertemporal choice task
introduced by Löckenhoff and colleagues (2011), comparing
younger and older adults’ choices for immediate and delayed
financial gains, losses, and charitable donations. Briefly, partici-
pants were presented with two cash envelopes representing “now”
and “later” endowments. After a series of decision trials, one trial
(selected at random by the computer) was applied to the endow-
ments so that it affected the participant’s take-home payout. The
option chosen by the participant was added to, or (in the case of a
loss or donation trial) subtracted from, the endowments. If the
participant had chosen the immediate option, the change was
applied to the “now” envelope; if the participant had chosen the
delayed option, it was applied to the “later” envelope. The content
of the later envelope was paid out after the trial-specific delay via
mailed check. Donations were made to a charity chosen by the
participant, either immediately or after the specified delay.

We expected to replicate the finding of a gain-loss asymmetry
(Loewenstein, 1987), with more discounting for future gains than
future losses, in both younger and older adults (Halfmann et al.,
2013; Löckenhoff et al., 2011). Given the aforementioned mixed
findings on age differences in temporal discounting for financial
rewards, we had no strong predictions in terms of age differences
in intertemporal choice for financial gains or losses. However,

based on the literature on aging and altruism (e.g., Freund &
Blanchard-Fields, 2014; Hubbard et al., 2016), we predicted that
older adults would demonstrate greater altruism in their intertem-
poral choices, compared with younger adults. We operationalized
altruism as the difference in intertemporal choice between the loss
and donation conditions. Participants lost money in both condi-
tions, but in the case of donations, there was potential for altruistic
reward to override the “pain of losing” (Prelec & Loewenstein,
1998).

Experiment 1 was conducted in a laboratory setting. The face-
to-face interaction with a researcher may have led some partici-
pants to respond in a socially desirable manner, which may have
inflated their altruistic choices (Hubbard et al., 2016). Experiment
2 was, therefore, conducted in an online format, allowing for
greater privacy and reducing the potential impact of demand
characteristics. Although most research on intertemporal decision
making suggests that hypothetical and real rewards are treated
similarly, their psychological equivalence remains controversial
(e.g., Hinvest & Anderson, 2010; Johnson & Bickel, 2002). The
current study used realistic gains, losses, and donations to better
simulate real-world decision making. Finally, past research has
shown that temporal discounting is influenced by a range of
individual differences (e.g., Löckenhoff et al., 2011; Shamosh et
al., 2008). To explore the role of such factors in altruistic decision
making, and to compare the younger and older groups on these
factors, we administered a battery of demographic, cognitive, and
affective measures of potential relevance to intertemporal choice.

Experiment 1

Methods for the current study were adapted from previous
studies on aging and intertemporal choice (Löckenhoff et al., 2011;
Mitchell, 1999). Testing was done in the laboratory. Participants
received a starting capital of $20 in cash and completed a series of
intertemporal financial decisions, one of which was randomly
selected and implemented at the end of the experiment. Similar to
the study by Löckenhoff et al. (2011), intertemporal decisions
involved gains as well as losses. The addition of a donation
condition in which participants made choices between smaller-
immediate and larger-later donations to the charity of their choice
was the main novel element of the experiment.

Method

Participants. All participants gave written informed consent,
and all study procedures were approved by the Research Ethics
Board at Ryerson University. Younger adults were recruited
through flyers in the community and social media outlets including
Kijiji, Craigslist, and Facebook. Older adults were recruited
through the Ryerson Senior Participant Pool. Participants included
32 younger adults (age range 18–35 years old; 62% female) and 30
older adults (age range 65–85 years old; 63% female). Participants
reported no major health problems (e.g., history of neurological
disorder, traumatic brain injury, or psychiatric disorder), had nor-
mal or corrected-to-normal vision and hearing, were not taking any
medications or supplements that may affect normal cognition, and
scored within the normal to moderate range on the depression and
anxiety subscales of the Depression Anxiety and Stress Scale 21
(DASS21; Lovibond & Lovibond, 1995). Additionally, all older
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adults scored 26 or higher on the Montreal Cognitive Assessment
(MoCA; Nasreddine et al., 2005); thus, meeting the criterion for
normal cognitive status. Additional participant characteristics are
shown in Table 1. Participants received $12 for their participation
in the 90-min experiment, as well as an individually variable bonus
payout for the intertemporal choice task.

Intertemporal choice task. The intertemporal choice task
was administered on a 16.0� LCD display running 32-bit Windows
7 Enterprise Edition using E-Prime 2.0 (Psychology Software
Tools, Inc.) Viewing distance was approximately 50 cm. Partici-
pants first chose one local charity from a list of options. Addition-
ally, participants were asked to indicate, using a visual analogue
scale (VAS), how relevant the chosen charity was to them (i.e., to
what extent they identified, and/or had a close other who identi-
fied, with the charity). This measure was included in light of
research suggesting that social closeness may influence discount
rates (e.g., O’Connell, Christakou, Haffey, & Chakrabarti, 2013).

On each trial of the task, participants chose between an imme-
diate and a delayed reward. Figure 1 provides an illustration of the
task. The immediate option was held constant at $5, whereas the
delayed option varied with respect to amount ($4.75, $5.25, $5.50,
$6.00, $6.50, $7.00, or $7.50) and delay (7, 30, 90, or 180 days).
Each combination of amount and delay was presented once in each
of three reward-type conditions (gain, loss, and donation), result-

ing in 84 unique trials. Reward-type condition was blocked, and
the block order was counterbalanced across participants in each
age group. Within blocks, trials were presented in random order.
Each trial began with a self-paced cue, “choose amount,” which
was intended to prepare participants for the upcoming task. There
was no time limit on responses.

To lend realism to gains, losses, and donations, the experimenter
presented participants with a $20 starting capital. The starting
capital was distributed across two envelopes, labeled now and
later, each containing $10 in cash. Participants were told that they
would make a series of 84 choices, one of which would be
randomly selected and implemented at the end of the task. For
example, if on the randomly selected trial the participant had
chosen a $7 gain in 7 days over an immediate gain of $5, their
payout would consist of $10 immediately (now envelope), as well
as a check for $17 (i.e., $10 � $7 in later envelope) mailed to the
participant’s home address 7 days later. The same logic applied if
the randomly selected trial involved a choice between an imme-
diate and a delayed loss, or a choice between an immediate and a
delayed donation. The loss or donation was taken out of the
participant’s starting capital (either the now or the later envelope,
depending on the participant’s choice on the randomly selected
trial). In the case of a donation trial, an actual online donation to
the chosen charity was made by the experimenter on behalf of the
participant, either immediately or after the appropriate delay. An
examination of bank records indicated that among those who
received the mailed checks, all but six participants cashed the
checks shortly after their receipt, suggesting that the majority of
participants (89%) received the payments as planned.

Participants completed six practice trials (two for each condi-
tion) to ensure that they understood and were comfortable with the
task. Following the practice trials, one practice trial (involving a
choice between a $5 donation now and a $4.75 donation in 7
days) was revisited. Referring back to the participant’s response
on this trial, the researcher explained the payout logic verbally
and by taking cash out of the appropriate envelope. After this
demonstration, participants completed one additional practice
trial. This time, they were asked to use the envelopes to dem-
onstrate the payout reflecting their choice (Quiz 1). The re-
searcher provided feedback on the participant’s response, reit-
erating the payout rules if necessary. After the experimental trials
were completed, one trial was randomly selected and the partici-
pant was asked to indicate the payout (Quiz 2). Four younger
adults and six older adults were excluded for failing Quiz 2. These
excluded participants are not included in Table 1 or in the analyses.

Because participants sometimes expect to be deceived in psy-
chology experiments, we asked them to rate their confidence in the
realism of the payout after the intertemporal choice task. They
were asked to complete a VAS rating from 0 to 100 to indicate
how confident they were that the reward selected for them would
be paid out as instructed.

Responses on the intertemporal choice task were used to calcu-
late the reward index (Benoit, Gilbert, & Burgess, 2011; Palombo,
Keane, & Verfaellie, 2015, 2016). For gains, the reward index
reflects the degree to which the sum of all chosen options exceeds
the minimum, and is calculated as follows: [actual - minimum]/
[maximum - minimum]. Reward index values range from 0 to 1,
with the constant selection of the smaller immediate gain yielding a
reward index of 0, and constant selection of the larger delayed gain

Table 1
Participant Characteristics in Experiment 1

Questionnaires and
scales Younger adults Older adults t-value

Demographics
Age 25.28 (5.22) 70.57 (4.88)
Education (years) 15.47 (2.18) 16.27 (2.16) 1.45
Annual income 2.59 (1.62) 4.07 (1.78) 3.34��

Cognition
Perceptual speed 84.28 (15.83) 62.13 (13.29) 5.98���

Vocabulary 17.78 (4.88) 22.53 (5.32) 3.66��

Numeracy 1.28 (1.05) .87 (1.07) 1.53
Affect

Positive mood 28.50 (8.44) 33.57 (7.28) 2.54�

Negative mood 11.59 (2.82) 11.60 (2.03) .01
Depression 3.50 (5.13) 2.87 (3.14) .59
Anxiety 2.88 (3.80) 2.27 (2.61) .74
Stress 6.38 (6.73) 6.87 (5.22) .32

Motivation
BAS drive 11.47 (2.51) 10.13 (2.10) 2.26�

BIS 19.75 (4.34) 19.37 (2.95) .41
Future orientation

CFC-future 3.83 (.61) 3.35 (.75) 2.74��

CFC-immediate 2.41 (.69) 2.65 (.79) .1.30
Altruism

Subjective altruism 37.25 (9.26) 43.66 (11.80) 2.37�

Dictator charity 4.81 (3.11) 6.73 (3.81) 2.16�

Dictator other 3.91 (2.94) 4.63 (3.18) .93
Self-relevance 76.41 (23.41) 65.93 (34.55) 1.39

Other
Confidence in bonus

payout scheme 78.94 (23.30) 90.67 (15.97) 2.30�

Note. CFC � Consideration of Future Consequences; BAS � Behavioral
Approach System; BIS � Behavioral Inhibition System; YA � younger
adults; OA � older adults.
� p � .05. �� p � .01. ��� p � .001; t(60), two-tailed test for group
differences, equal variances not assumed.
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yielding a reward index of 1. For losses and donations, the reward
index was calculated as (1 - [actual - minimum]/[maximum - mini-
mum]). This was done so that, for all three reward types, a reward
index of 1 would indicate choices that maximized personal earnings,
and a reward index of 0 would indicate those that minimized overall
personal earnings.

To test the research hypotheses, we also calculated an altruism
index by subtracting the reward index in the donation condition
from the reward index in the loss condition. As noted, the rationale
for this was that both conditions involved a personal loss, so that
they were equated with respect to their economic effect on the
decision maker. A reduction in the reward index in the donation
condition relative to the loss condition reflected altruism (i.e.,
accepting greater personal losses when doing so benefitted the
charity).

Additional measures. Before the intertemporal choice task,
we assessed a number of demographic, cognitive, and affective
variables to explore their potential contribution to intertemporal
choice and altruism in younger and older adults.

Cognitive abilities were assessed with three tasks. To assess
perceptual-motor speed, we administered the Digit-Symbol task
(Version 1) from the Wechsler Adult Intelligence Scale (Wechsler,
1997). Vocabulary was measured with the Mill Hill Vocabulary
Scale (Raven, 1982), a 34-item multiple-choice vocabulary scale.
Numeracy was assessed with the 4-item Berlin Numeracy Test
(Cokely, Galesic, Schulz, Ghazal, & Garcia-Retamero, 2012).

Affect was assessed with the 21-item version of the DASS21
(Lovibond & Lovibond, 1995), which measures current affective
state. We also administered the Positive and Negative Affect
Schedule (PANAS; Watson, Clark, & Tellegen, 1988) a 20-item
self-report questionnaire and was administered to measure positive
and negative mood.

Motivation was assessed with the Behavioral Inhibition System/
Behavioral Activation System (BIS/BAS) scales developed by
Carver and White (1994). The 24-item BIS/BAS measures the
influence of avoidance and approach motivation. We focused
specifically on the BAS-Drive subscale.

To explore the role of future orientation, a modified version of
the Consideration of Future Consequences Scale (CFC) was used
to assess the extent to which participants value the future outcomes
of their behavior (Joireman, Shaffer, Balliet, & Strathman, 2012;
Strathman, Gleicher, Boninger, & Edwards, 1994). The modified
14-item CFC-scale is a one-dimensional scale and is composed of
two subscales (CFC-Immediate and CFC-Future). The 14-item
CFC scale is measured on a 5-point Likert scale (1 � extremely
uncharacteristic, 5 � extremely characteristic).

We assessed subjective altruism with the 20-item Self-Report
Altruism (SRA) scale (Rushton, Chrisjohn, & Fekken, 1981).
Participants were asked to rate the frequency with which they have
engaged in the altruistic behaviors (1 � never, 5 � very often). We
also administered two trials of the Dictator Game (Kahneman,
Knetsch, & Thaler, 1986), to assess voluntary levels of other-
regarding behavior. Participants were asked to decide how much of
a hypothetical $10 endowment to keep for themselves and how
much to donate to the charity of their choice. All possible whole
dollar combinations by which $10 can be divided were presented
to the participant.

Results

We first report results for the intertemporal choice task, fol-
lowed by analyses of the supplementary measures. All analyses
used two-tailed tests with an � level of .05.

Intertemporal choice task. Results for intertemporal choice
task are presented in Figure 2 (top panel). As a first step, we
conducted a mixed analysis of variance (ANOVA) on the reward
index, with the between-subjects factor age group (younger vs.
older) and the within-subjects factor reward type (gain, loss, and
donation). Greenhouse-Geisser corrections were used to correct for
violations of the sphericity assumption. Significant main effects
and interactions were followed-up with two-tailed t tests using the
Benjamini-Hochberg procedure (Benjamini & Hochberg, 1995;
Thissen, Steinberg, & Kuang, 2002) to keep the familywise error
rate at .05 (two-tailed). Only tests in which the observed p value
was lower than the Benjamini-Hochberg critical p value are re-
ported as significant.

The omnibus analysis yielded a significant main effect of re-
ward type, F(1.52, 91.29) � 20.49, p � .001, �p

2 � .26, which was
qualified by a significant Age � Reward Type interaction, F(1.52,
91.29) � 15.92, p � .01, �p

2 � .21. We first probed the interaction
with separate one-way ANOVAs of reward type on the reward
index for each age group. The main effect of reward type was
significant for both younger adults, F(1.54, 47.78) � 7.88, p �
.01, �p

2 � .20, and older adults, F(1.38, 40.13) � 28.12, p � .01,
�p

2 � .49. For younger adults, the reward index was higher in the
loss condition compared with the gain condition, t(31) � 4.64, p �
.01, d � 0.75, and to the donation condition, t(31) � 2.60, p � .01,
d � 0.41. For older adults, the reward index was higher in the gain
condition than in the donation condition, t(29) � 5.05, p � .01,
d � 1.12, and in the loss condition compared with the donation
condition, t(29) � 6.31, p � .01, d � 1.24.

Please choose one.

Gain 
$5 

NOW

Gain
$6

IN 30 DAYS
or

TO SELECT AN OPTION PRESS 
“LEFT” OR “RIGHT”

Please choose one.

Lose 
$5 

NOW

Gain
$6

IN 30 DAYS
or

TO SELECT AN OPTION PRESS 
“LEFT” OR “RIGHT”

Please choose one.

Donate
$5 

NOW

Donate
$6

IN 30 DAYS
or

TO SELECT AN OPTION PRESS 
“LEFT” OR “RIGHT”

Figure 1. Sample displays from the temporal discounting task, illustrating a gain trial (left), a loss trial
(middle), and a donation trial (right).
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We also probed for effects of age group separately for each reward
type. In the gain condition, the reward index was higher for older
adults than for younger adults, t(48.66) � 4.53, p � .01, d � 1.13. In
the loss condition, the reward index did not differ significantly for
younger and older adults, t(60) � 1.76, p � .09, d � 0.44. Lastly, in
the donation condition, the reward index was higher for younger
adults than for older adults, t(60) � 2.27, p � .03, d � 0.57.

To test our specific hypothesis regarding an age difference in
altruistic choice, we ran an independent-samples t test on the
altruism index (i.e., the difference between the reward index in the
loss and donation conditions). The altruism index, also shown in
Figure 2, was significantly higher for older adults than for younger
adults, t(55.58) � 3.39, p � .01, d � 0.87.

Other measures. Two-tailed independent t tests on the supple-
mentary measures revealed several significant age differences (see
Table 1). Older adults reported a significantly higher annual income
than younger adults. They also had higher vocabulary scores and
lower perceptual speed than younger adults (Raven, 1982; Wechsler,
1997). Relative to their younger counterparts, older adults scored
higher on positive mood and lower on the BAS-Drive (Carver &
White, 1994; Watson et al., 1988) suggesting an age-related decrease

in approach motivation. Older adults also scored significantly lower
on the CFC-Future scale (Joireman et al., 2012; Strathman et al.,
1994), indicating that they valued the future consequences of their
behavior less than younger adults. Furthermore, older adults reported
higher perceived levels of altruism and allocated a larger hypothetical
amount of money to charity in a charity version of the dictator game
(Kahneman et al., 1986; Rushton et al., 1981). Finally, older adults
expressed greater confidence than younger adults that they would
receive their bonus payments as instructed at the beginning of the
task.

To explore relationships between altruism and other dimensions of
interest, we examined correlations between the altruism index and the
demographic, cognitive, and affective measures, separately for
younger and older adults (see Table 2). Only one significant correla-
tion emerged: For older adults, performance on the Digit-Symbol test
was positively correlated with the altruism index, r � .54, p � .01.

Discussion

In Experiment 1, we found that older adults more often chose
larger-later gains than younger adults, adding to the group of
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Figure 2. Intertemporal choice for gains, losses, and donations, as measured by the reward index, shown
separately for younger and older adults in Experiment 1 (top) Experiment 2 (bottom). Higher reward index
values indicate choices that maximize personal take-home pay (i.e., larger-later gains, and smaller-sooner losses
and donations). Altruism is defined as the difference in the reward index between loss and donation conditions,
with larger values indicating higher altruism. Error bars indicate the SEM.
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findings on age-related reductions in temporal discounting for
gains (Eppinger et al., 2012; Green et al., 1994; Löckenhoff et al.,
2011). Also in line with prior literature on intertemporal losses
(Löckenhoff et al., 2011), there was no age difference in intertem-
poral choice about losses; both younger and older showed a
preference for smaller-sooner over larger-later losses. Finally, both
age groups demonstrated an altruistic intertemporal choice pattern,
as defined by the altruism index (i.e., the difference between the
reward indices for loss and donation conditions). However, as
predicted, the magnitude of this altruism effect was amplified in
older relative to younger adults. Among older adults, the altruism
index was positively associated with an index of perceptual-motor
speed, suggesting that age-related cognitive deficits were unlikely
to be a contributing factor in older adults’ generosity.

It could be argued that because Experiment 1 was conducted in
a laboratory setting, participants may have been motivated to
respond in a socially desirable manner. Older adults, in particular,
may have felt pressure to present themselves as generous and
giving when engaging in a face-to-face interaction with a younger-
adult researcher. Expectancy effects along these lines on the part of
the researcher can also not be ruled out entirely. These limitations
formed the rationale for Experiment 2.

Experiment 2

To reduce the potential influence of demand characteristics and
social desirability, Experiment 2 was conducted in an online for-

mat. Participants were e-mailed a secure link through which they
could complete the intertemporal choice task and background
measures remotely. All measures administered in Experiment 1
were also collected online, with the exception of those requiring
in-person administration (Digit-Symbol Test, MOCA).

Method

Participants. Recruitment procedures and eligibility criteria
for each age group were identical to those in Experiment 1, except
that participants in Experiment 2 needed to be comfortable using a
computer to access and complete the online questionnaire inde-
pendently. Individuals who had participated in Experiment 1 were
not eligible for Experiment 2. Data were excluded from partici-
pants who (a) scored outside the normal range on the DASS (11
younger adults), (b) started but did not finish the online study (3
younger and 15 older adults), and (c) did not pass a comprehension
test at the end of the study (21 younger and 52 older adults).
Participants in the final sample included 31 younger adults (age
range 18–30 years old; 61% female) and 23 older adults (age range
65–97 years old; 61% female). Additional sample characteristics
are shown in Table 3.

Procedure. Participants received a unique identifying code
and secure link to access the online questionnaire (Qualtrics,
Provo, UT). Similar to Experiment 1, participants completed the

Table 3
Participant Characteristics in Experiment 2

Questionnaires and
scales Younger adults Older adults t-value

Demographics
Age 20.84 (2.67) 71.35 (6.96)
Education (years) 14.66 (1.45) 16.26 (2.94) 2.40�

Annual income 3.48 (2.00) 4.32 (1.49) 1.74
Cognition

Vocabulary 18.77 (3.19) 24.91 (3.42) 6.71���

Numeracy 2.10 (1.25) 1.48 (1.12) 1.91
Affect

Positive mood 30.84 (8.56) 31.78 (5.93) .48
Negative mood 12.74 (3.02) 10.30 (.64) 4.36���

Depression 4.39 (4.66) 2.35 (3.85) 1.76
Anxiety 3.29 (3.25) .87 (1.58) 3.62��

Stress 7.74 (5.60) 5.39 (5.10) 1.61
Motivation

BAS drive 11.13 (2.53) 9.48 (2.31) 2.46�

BIS 17.84 (2.97) 16.78 (3.52) 1.17
Future orientation

CFC-future 3.76 (.63) 3.62 (.78) .72
CFC-immediate 2.64 (.77) 2.28 (.65) 1.87

Altruism
Subjective altruism 31.39 (11.65) 43.74 (7.72) 4.68���

Dictator charity 4.23 (3.65) 7.91 (3.41) 3.81���

Dictator other 2.54 (2.76) 4.22 (3.18) 2.02
Self-relevance 64.52 (28.28) 69.09 (22.96) .66

Other
Confidence in bonus

payout scheme 78.03 (21.15) 72.61 (23.56) .89

Note. CFC � Consideration of Future Consequences; BAS � Behavioral
Approach System; BIS � Behavioral Inhibition System; YA � younger
adults; OA � older adults.
� p � .05. �� p � .01. ��� p � .001; t(52), two-tailed test for group
differences, equal variances not assumed.

Table 2
Pearson Correlation Coefficients for the Individual Difference
Measures and the Altruism Index

Experiment 1 Experiment 2

Questionnaires and scales YA OA YA OA

Demographics
Age .15 .03 	.06 	.20
Education (years) .30 .23 	.31 .41
Annual income .25 .18 	.27 .13

Cognition
Perceptual speed 	.07 .54� — —
Vocabulary .17 .29 .17 .45�

Numeracy 	.19 	.17 	.01 .27
Affect

Positive mood .08 .03 .19 .19
Negative mood 	.18 	.16 	.08 .04
Depression 	.25 	.33 	.26 	.07
Anxiety 	.20 	.06 .04 	.30
Stress 	.15 	.01 	.24 .06

Motivation
BAS drive 	.22 	.13 	.01 	.23
BIS 	.14 .05 	.11 .18

Future orientation
CFC-future .18 .10 .09 .19
CFC-immediate 	.27 	.04 	.03 	.45�

Altruism
Subjective altruism .16 .03 	.10 .14
Dictator charity 	.00 .16 .18 .06
Dictator other 	.02 .07 .35 	.02
Self-relevance 	.05 	.07 .03 .19

Note. CFC � Consideration of Future Consequences; BAS � Behavioral
Approach System; BIS � Behavioral Inhibition System; YA � younger
adults; OA � older adults.
� p � .05.
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demographic, cognitive, and affective measures before receiving
instructions for the intertemporal choice task. The instructions
used animated pictorial representations (“gifs”) to facilitate under-
standing. Participants perused the online instructions at their own
pace. Similar to the first experiment, participants viewed a sample
trial and were asked to indicate the immediate and delayed payouts
for this sample trial (Quiz 1). In the case of an incorrect response,
the next screen revealed the correct response. Next, participants
completed the 84 trials of the intertemporal choice task. They were
asked to indicate the correct payout for the randomly selected trial
as a final check of task comprehension (Quiz 2). In light of the
high rate of exclusions because of failures to pass Quiz 2, we
amended the procedure partway through data collection. Instruc-
tions, practice trials, and Quiz 1 were now administered as a
separate online survey. Individuals who failed Quiz 1 were not
invited to complete the rest of the study, and instead received a
payment of $5 for completing the first part of the study. All other
participants were invited to complete the rest of the study and
received $10 for its completion. The experimental trials were not
affected by this amendment, and examination of responses by
participant pre- and postamendment confirmed that the amend-
ment had no effect on outcomes of interest.

The intertemporal choice task was identical to Experiment 1,
with one exception. Although participants were told that any one
of the 84 trials could be randomly selected and applied to the
starting capital, the selected trial was in fact held constant for all
participants (“Lose $5 now or $7.50 in 7 days”) for practical
reasons. The option the participant had chosen on this trial was
implemented toward the starting capital. Therefore, total bonus
payouts from the online intertemporal choice task amounted to
either $12.50 (if the participant had chosen the delayed loss) or
$15.00 (if the participant had chosen the immediate loss).

Within 24 hr after completion of the online task by each par-
ticipant, the experimenter mailed a now check to the participant, as
well as a postdated later check. The now check included the now
amount, plus the base compensation for participating in the study.
Eighty-five percent of participants were successfully reached by
mail. An examination of bank records indicated that among those
who received the mailed checks, all but eight participants cashed
the checks shortly after their receipt. Similar to the first experi-
ment, this suggests that the majority of participants received the
payments as planned.

Results

Intertemporal choice task. Results for the intertemporal
choice task are presented in Figure 2 (bottom panel). Data reduc-
tion and analysis methods mirrored those of Experiment 1. The
omnibus ANOVA yielded a significant main effect of reward type,
F(1.47, 76.25) � 16.85, p � .001, �p

2 � .25, with the reward index
being significantly higher for losses (M � .92, SD � .19) than for
gains (M � .75, SD � .29), t(53) � 4.32, p � .001, d � 0.56, or
for donations (M � .61, SD � .37), t(53) � 5.38, p � .001, d �
0.82. There was also a marginal difference between the reward
indices for gains and for donations, t(53) � 2.06, p � .05, d �
0.38. No other ANOVA effects reached significance. An
independent-samples t test on the altruism index showed that, as in
Experiment 1, older adults had a higher altruism index than
younger adults, t(52) � 2.15, p � .04, d � 0.60.

Other measures. Two-tailed independent t tests on the demo-
graphic, cognitive, and affective measures revealed several signif-
icant differences between younger and older adults (see Table 3).
Relative to younger adults, older adults scored significantly higher
on vocabulary, self-reported levels of altruism and the hypothetical
amount given to the charitable organization. Additionally, older
adults scored significantly lower on the BAS-Drive and reported
less anxiety relative to younger adults. This time, no age differ-
ences were found in annual income, positive mood (although older
adults reported less negative mood than younger adults in this
experiment), or consideration of future consequences.

To explore the relationship between altruism and other dimen-
sions, we examined correlations between the altruism index and
the various demographic, cognitive, and affective measures, sep-
arately for younger and older adults (see Table 2). This time, two
significant correlations emerged for older adults. The altruism
index was positively correlated with performance on the Mill-Hill
vocabulary test, r � .45, p � .03, and it was negatively associated
with the CFC-Immediate, r � 	.45, p � .03, suggesting an inverse
relation between a focus on immediate consequences and altruistic
intertemporal choice in older adults.

Discussion

Even outside the laboratory, older adults’ intertemporal choice
preferences showed a stronger influence of altruistic motivation
relative to those of younger adults. Similar to Experiment 1,
correlational analyses yielded some support for a positive link
between altruism and cognition in older adults, though this time
the association was seen with a measure of crystallized intelligence
(i.e., vocabulary). There was also a negative association with a
measure of focus on immediate consequences in older adults. One
divergent finding was the lack of an age difference in intertempo-
ral choice in the Gain condition. Specifically, Experiment 2 did not
replicate the age-related preference for larger-later gains (i.e.,
higher reward index) that was observed in Experiment 1 and in
several previous studies (e.g., Eppinger et al., 2012; Green et al.,
1994; Löckenhoff et al., 2011). Furthermore, because of the online
format many participants failed to comprehend the payout scheme,
resulting in a large number of exclusions. Both issues are discussed
in more detail below.

General Discussion

Across two experiments, conducted in the laboratory (Experi-
ment 1) and online (Experiment 2), we observed an age-related
increase in altruistic intertemporal choice. Altruism was operation-
alized here as the voluntary reduction in personal earnings when
intertemporal decisions involved charitable donations, compared
with when decisions involved simple losses. Both age groups
demonstrated altruism, but altruism was more pronounced in older
adults than in younger adults. To our knowledge, this is the first
demonstration of an age difference in altruistic decision making in
the intertemporal choice domain. The current data also extend
previous findings regarding intertemporal choice for gains and
losses in younger and older adults, and provide new insight into the
role of potential demographic, cognitive, and affective covariates
of altruistic decision making. Each of these findings is discussed in
more detail below.
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Age-Related Increase in Altruistic
Intertemporal Choice

In the current paradigm, the loss and donation conditions were
equated with respect to their economic impact on the decision
maker. The conditions differed only with respect to the presence,
in the donation condition, of the charitable beneficiary, which was
selected by the decision maker. In this way, the donation condition
simulated both the “pain” and the “gain” of giving in real-world
situations. Using the difference in the reward index for loss and
donation conditions as the critical outcome, we found that older
adults made more altruistic intertemporal choices than younger
adults in both experiments. This finding is consistent with the main
hypothesis motivating this study, and with the proposal of an
age-related increase in altruism (e.g., Freund & Blanchard-Fields,
2014; Hubbard et al., 2016). The finding also suggests that pre-
committing to larger-later charitable contributions (e.g., Breman,
2011) may be particularly attractive for older adults, even when the
option to donate now is available. Younger adults, in contrast, may
need to be nudged toward precommitment.

Gain-Loss Asymmetry in Intertemporal Choice

In both experiments, delayed losses were discounted less than
delayed gains, as expressed in a higher reward index for losses
than for gains. This pattern is consistent with prior reports of a
gain-loss asymmetry in intertemporal choice (e.g., Loewenstein,
1987; Thaler, 1981; Xu, Liang, Wang, Li, & Jiang, 2009), and it
aligns with the notion of loss aversion, whereby individuals tend to
display a stronger tendency to avoid losses than to acquire gains
(Kahneman & Tversky, 1984). The current results replicate those
of prior studies (Halfmann et al., 2013; Löckenhoff et al., 2011) in
showing that the gain-loss asymmetry in intertemporal choice
persists into older adulthood.

Beyond the general finding of a gain-loss asymmetry in both age
groups, Experiment 1 showed an age-related increase in larger-
later (“patient”) choices for gains. This finding dovetails with
several past studies on aging and intertemporal choice in which
older adults demonstrated reduced temporal discounting for gains
relative to younger adults (e.g., Eppinger et al., 2012; Green et al.,
1994; Löckenhoff et al., 2011). Experiment 2, however, failed to
replicate this pattern. A possible explanation is that the smaller-
sooner option was not available immediately in Experiment 2.
Instead, the contents of the virtual now envelope were paid out via
a check that the participant did not receive until 2–3 days after
completion of the experiment. In contrast, in Experiment 1 and in
most previous studies (e.g., Löckenhoff et al., 2011), the smaller-
sooner option was available immediately. The literature on tem-
poral discounting has shown that the addition of a constant to the
delay of the smaller-sooner payoff causes decision makers to
become more focused on reward magnitudes rather than delays
(Green, Myerson, & Macaux, 2005; Prelec & Loewenstein, 1991).
The lack of an immediate gain option may have reduced temporal
discounting in younger adults in Experiment 2, thereby closing the
age gap in the gain condition.

Contrary to our findings for gains, we did not find a significant
age difference in the reward index for losses in either experiment.
Choice patterns for losses showed a similar pattern in both age
groups. This finding is consistent with previous reports of age

equivalence in intertemporal choice for loss options (Halfmann et
al., 2013; Löckenhoff et al., 2011)

Relationship to Other Variables

Both experiments showed a typical pattern of age differences in
demographic, cognitive, affective, and motivational variables.
However, within-age group correlational analyses yielded little
evidence for associations between these variables and altruistic
intertemporal choice as measured with the altruism index. Even
self-reported altruism and hypothetical responses in a charity ver-
sion of the dictator game were not associated with the altruism
index. Given the exploratory nature of these analyses and the small
sample sizes, correlational results must be interpreted with caution.
Nevertheless, it is noteworthy that positive correlations emerged
between altruism and a measure of either fluid intelligence (Ex-
periment 1) or crystallized (Experiment 2) intelligence. This find-
ing is not compatible with the notion that older adults’ increased
generosity reflects a cognitive deficit; on the contrary, the altruistic
choice pattern was more pronounced for cognitively high-
performing older adults. It should also be noted that demographic
variables, including annual income, showed no association with
altruism in either age group. This null effect echoes Hubbard and
colleagues’ (2016) finding of no significant association between
annual income and a “general benevolence” measure in a life span
sample of 80 participants.

Limitations

Although we are not aware of any systematic evidence of a
generational decline in prosocial behavior or altruism in North
American society, cohort effects may have contributed to the age
differences in altruistic intertemporal choice in the current study
(but see Freund & Blanchard-Fields, 2014). It is also important to
note that, because of small sample sizes, we were not able to
examine differences between “young-old” (under 75 years) and
“old-old” (75 and older) groups. Prior evidence suggests that
charitable giving increases up until age 75 and then declines
(Midlarsky & Hannah, 1989; Wiepking & James, 2013), possibly
because of deteriorating health and cognitive status at the end of
the life span.

There were also several methodological limitations. First, while
the provision of real financial rewards is a strength in the context
of a literature in which many studies use hypothetical rewards, it
is unclear whether experimental endowments (i.e., the $20 each
participant received at the beginning of both experiments) are
psychologically equivalent to money owned personally. Second,
temporal discounting is often described in terms of the hyperbolic
discount rate (for a review, see Frederick et al., 2002) or in terms
of the area under the discounting function (Myerson, Green, &
Warusawitharana, 2001). Both methods require the identification
of indifference points, at which the subjective value of the delayed
option is equal to the value of the immediate option. In the current
paradigm, because of the limited range of outcomes and delays,
some participants did not reach a point of indifference in one or
more conditions, so that we were not able to analyze discounting
functions. A more fine-grained analysis of temporal discounting
functions for altruistic reward is an interesting area for future
research. Third, although Internet-based research has many bene-
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fits in psychology (e.g., Wolfe, 2017), Experiment 2 demonstrates
that collecting data online also poses challenges, particularly with
older adults who may not be as computer-savvy as younger adults
(for a review, see Remillard, Mazor, Cutrona, Gurwitz, & Tjia,
2014). Many participants failed to demonstrate comprehension of
the payout scheme and had to be excluded from analysis. Yet,
among participants who understood the task, behavioral, and self-
report data showed many similarities with those in Experiment 1,
lending confidence that the finding of an age-related increase in
altruistic intertemporal choice was not an artifact of the laboratory
situation in Experiment 1. Lastly, the altruism index shares the
potential limitations of difference scores (Rogosa, 1995) and
should not be considered as a measure of trait-based altruism.

Conclusions

The present study is the first to examine altruistic intertemporal
choice in younger and older adults. Our data indicate that older
adults make more altruistic intertemporal decisions compared with
younger adults. This finding adds to the growing literature on
social decision making and aging and adds support for an age-
related increase in altruistic motivation (e.g., Freund & Blanchard-
Fields, 2014; Hubbard et al., 2016). Identification of neurocogni-
tive mechanisms and sociocultural determinants that contribute to
increased altruism in old age are important challenges for future
research.

References

Andreoni, J. (1989). Giving with impure altruism: Applications to charity
and Ricardian equivalence. Journal of Political Economy, 97, 1447–
1458. http://dx.doi.org/10.1086/261662

Andreoni, J. (2006). Philanthropy. Handbook of the Economics of Giving,
Altruism and Reciprocity, 2, 1201–1269.

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery
rate: A practical and powerful approach to multiple testing. Journal of
the Royal Statistical Society Series B: Methodological, 57, 289–300.

Benoit, R. G., Gilbert, S. J., & Burgess, P. W. (2011). A neural mechanism
mediating the impact of episodic prospection on farsighted decisions.
The Journal of Neuroscience, 31, 6771–6779. http://dx.doi.org/10.1523/
JNEUROSCI.6559-10.2011

Brandtstädter, J., Rothermund, K., Kranz, D., & Kühn, W. (2010). Final
decentrations. Personal goals, rationality perspectives, and the awareness
of life’s finitude. European Psychologist, 15, 152–163. http://dx.doi.org/
10.1027/1016-9040/a000019

Breman, A. (2011). Give more tomorrow: Two field experiments on
altruism and intertemporal choice. Journal of Public Economics, 95,
1349–1357. http://dx.doi.org/10.1016/j.jpubeco.2011.05.004

Carver, C. S., & White, T. L. (1994). Behavioral inhibition, behavioral
activation, and affective responses to impending reward and punishment:
The BIS/BAS Scales. Journal of Personality and Social Psychology, 67,
319–333. http://dx.doi.org/10.1037/0022-3514.67.2.319

Chao, L. W., Szrek, H., Pereira, N. S., & Pauly, M. V. (2009). Time
preference and its relationship with age, health, and survival probability.
Judgment and Decision Making, 4, 1–19.

Charlton, S. R., Yi, R., Porter, C., Carter, A. E., Bickel, W., & Rachlin, H.
(2013). Now for me, later for us? Effects of group context on temporal
discounting. Journal of Behavioral Decision Making, 26, 118–127.
http://dx.doi.org/10.1002/bdm.766

Cokely, E. T., Galesic, M., Schulz, E., Ghazal, S., & Garcia-Retamero, R.
(2012). Measuring risk literacy: The Berlin numeracy test. Judgment and
Decision Making, 7, 25–47.

Eppinger, B., Nystrom, L. E., & Cohen, J. D. (2012). Reduced sensitivity
to immediate reward during decision-making in older than younger
adults. PLoS ONE, 7, e36953. http://dx.doi.org/10.1371/journal.pone
.0036953

Erikson, E. H. (1982). The life cycle completed. New York, NY: WW
Norton & Company.

Frederick, S., Loewenstein, G., & O’Donoghue, T. (2002). Time discount-
ing and time preference: A critical review. Journal of Economic Liter-
ature, 40, 351–401. http://dx.doi.org/10.1257/jel.40.2.351

Freund, A. M., & Blanchard-Fields, F. (2014). Age-related differences in
altruism across adulthood: Making personal financial gain versus con-
tributing to the public good. Developmental Psychology, 50, 1125–1136.
http://dx.doi.org/10.1037/a0034491

Green, L., Fristoe, N., & Myerson, J. (1994). Temporal discounting and
preference reversals in choice between delayed outcomes. Psychonomic
Bulletin & Review, 1, 383–389. http://dx.doi.org/10.3758/BF03213979

Green, L., Myerson, J., & Macaux, E. W. (2005). Temporal discounting
when the choice is between two delayed rewards. Journal of Experi-
mental Psychology: Learning, Memory, and Cognition, 31, 1121–1133.
http://dx.doi.org/10.1037/0278-7393.31.5.1121

Halfmann, K., Hedgcock, W., & Denburg, N. L. (2013). Age-related
differences in discounting future gains and losses. Journal of Neurosci-
ence, Psychology, and Economics, 6, 42–54. http://dx.doi.org/10.1037/
npe0000003

Hinvest, N. S., & Anderson, I. M. (2010). The effects of real versus
hypothetical reward on delay and probability discounting. The Quarterly
Journal of Experimental Psychology, 63, 1072–1084. http://dx.doi.org/
10.1080/17470210903276350

Hubbard, J., Harbaugh, W. T., Srivastava, S., Degras, D., & Mayr, U.
(2016). A general benevolence dimension that links neural, psycholog-
ical, economic, and life-span data on altruistic tendencies. Journal of
Experimental Psychology: General, 145, 1351–1358. http://dx.doi.org/
10.1037/xge0000209

Johnson, M. W., & Bickel, W. K. (2002). Within-subject comparison of
real and hypothetical money rewards in delay discounting. Journal of the
Experimental Analysis of Behavior, 77, 129–146. http://dx.doi.org/10
.1901/jeab.2002.77-129

Joireman, J., Shaffer, M. J., Balliet, D., & Strathman, A. (2012). Promotion
orientation explains why future-oriented people exercise and eat healthy:
Evidence from the two-factor consideration of future consequences-14
scale. Personality and Social Psychology Bulletin, 38, 1272–1287.
http://dx.doi.org/10.1177/0146167212449362

Kahneman, D., Knetsch, J. L., & Thaler, R. H. (1986). Fairness and the
assumptions of economics. The Journal of Business, 59, S285–S300.
http://dx.doi.org/10.1086/296367

Kahneman, D., & Tversky, A. (1984). Choices, values, and frames. Amer-
ican Psychologist, 39, 341–350. http://dx.doi.org/10.1037/0003-066X
.39.4.341

Liu, L. L., Chen, X. J., Cui, J. F., Wang, J., Zhang, Y. B., Neumann, D. L.,
. . . Chan, R. C. (2016). Age differences in delay discounting in Chinese
adults. Personality and Individual Differences, 90, 205–209. http://dx
.doi.org/10.1016/j.paid.2015.11.006

Löckenhoff, C. E., O’Donoghue, T., & Dunning, D. (2011). Age differ-
ences in temporal discounting: The role of dispositional affect and
anticipated emotions. Psychology and Aging, 26, 274–284. http://dx.doi
.org/10.1037/a0023280

Loewenstein, G. (1987). Anticipation and the valuation of delayed con-
sumption. Economic Journal, 97, 666–684. http://dx.doi.org/10.2307/
2232929

Lovibond, S. H., & Lovibond, P. F. (1995). Manual for the Depression
Anxiety Stress Scales. Sydney, New South Wales, Australia: Psychology
Foundation.

McAdams, D. P., Diamond, A., de St. Aubin, E., & Mansfield, E. (1997).
Stories of commitment: The psychosocial construction of generative

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

9AGING AND ALTRUISM IN INTERTEMPORAL CHOICE

http://dx.doi.org/10.1086/261662
http://dx.doi.org/10.1523/JNEUROSCI.6559-10.2011
http://dx.doi.org/10.1523/JNEUROSCI.6559-10.2011
http://dx.doi.org/10.1027/1016-9040/a000019
http://dx.doi.org/10.1027/1016-9040/a000019
http://dx.doi.org/10.1016/j.jpubeco.2011.05.004
http://dx.doi.org/10.1037/0022-3514.67.2.319
http://dx.doi.org/10.1002/bdm.766
http://dx.doi.org/10.1371/journal.pone.0036953
http://dx.doi.org/10.1371/journal.pone.0036953
http://dx.doi.org/10.1257/jel.40.2.351
http://dx.doi.org/10.1037/a0034491
http://dx.doi.org/10.3758/BF03213979
http://dx.doi.org/10.1037/0278-7393.31.5.1121
http://dx.doi.org/10.1037/npe0000003
http://dx.doi.org/10.1037/npe0000003
http://dx.doi.org/10.1080/17470210903276350
http://dx.doi.org/10.1080/17470210903276350
http://dx.doi.org/10.1037/xge0000209
http://dx.doi.org/10.1037/xge0000209
http://dx.doi.org/10.1901/jeab.2002.77-129
http://dx.doi.org/10.1901/jeab.2002.77-129
http://dx.doi.org/10.1177/0146167212449362
http://dx.doi.org/10.1086/296367
http://dx.doi.org/10.1037/0003-066X.39.4.341
http://dx.doi.org/10.1037/0003-066X.39.4.341
http://dx.doi.org/10.1016/j.paid.2015.11.006
http://dx.doi.org/10.1016/j.paid.2015.11.006
http://dx.doi.org/10.1037/a0023280
http://dx.doi.org/10.1037/a0023280
http://dx.doi.org/10.2307/2232929
http://dx.doi.org/10.2307/2232929


lives. Journal of Personality and Social Psychology, 72, 678–694.
http://dx.doi.org/10.1037/0022-3514.72.3.678

Meyvis, T., Bennett, A., & Oppenheimer, D. M. (2011). Precommitment to
charity. In D. M. Oppenheimer & C. Y. Olivola (Eds.), The science of
giving: Experimental approaches to the study of charity (pp. 35–48).
New York, NY: Psychology Press.

Midlarsky, E., & Hannah, M. E. (1989). The generous elderly: Naturalistic
studies of donations across the life span. Psychology and Aging, 4,
346–351. http://dx.doi.org/10.1037/0882-7974.4.3.346

Mitchell, S. H. (1999). Measures of impulsivity in cigarette smokers and
non-smokers. Psychopharmacology, 146, 455–464. http://dx.doi.org/10
.1007/PL00005491

Myerson, J., Green, L., & Warusawitharana, M. (2001). Area under the
curve as a measure of discounting. Journal of the Experimental Analysis
of Behavior, 76, 235–243. http://dx.doi.org/10.1901/jeab.2001.76-235

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., White-
head, V., Collin, I., . . . Chertkow, H. (2005). The Montreal Cognitive
Assessment, MoCA: A brief screening tool for mild cognitive impair-
ment. Journal of the American Geriatrics Society, 53, 695–699. http://
dx.doi.org/10.1111/j.1532-5415.2005.53221.x

O’Connell, G., Christakou, A., Haffey, A. T., & Chakrabarti, B. (2013).
The role of empathy in choosing rewards from another’s perspective.
Frontiers in Human Neuroscience, 7, 174. http://dx.doi.org/10.3389/
fnhum.2013.00174

Palombo, D. J., Keane, M. M., & Verfaellie, M. (2015). The medial
temporal lobes are critical for reward-based decision making under
conditions that promote episodic future thinking. Hippocampus, 25,
345–353. http://dx.doi.org/10.1002/hipo.22376

Palombo, D. J., Keane, M. M., & Verfaellie, M. (2016). Using future
thinking to reduce temporal discounting: Under what circumstances are
the medial temporal lobes critical? Neuropsychologia, 89, 437–444.
http://dx.doi.org/10.1016/j.neuropsychologia.2016.07.002

Prelec, D., & Loewenstein, G. (1991). Decision making over time and
under uncertainty: A common approach. Management Science, 37, 770–
786. http://dx.doi.org/10.1287/mnsc.37.7.770

Prelec, D., & Loewenstein, G. (1998). The red and the black: Mental
accounting of savings and debt. Marketing Science, 17, 4–28. http://dx
.doi.org/10.1287/mksc.17.1.4

Raven, J. C. (1982). Revised manual for Raven’s Progressive Matrices and
Vocabulary Scale. Windsor, England: NFER Nelson.

Read, D., & Read, N. L. (2004). Time discounting over the lifespan.
Organizational Behavior and Human Decision Processes, 94, 22–32.
http://dx.doi.org/10.1016/j.obhdp.2004.01.002

Remillard, M. L., Mazor, K. M., Cutrona, S. L., Gurwitz, J. H., & Tjia, J.
(2014). Systematic review of the use of online questionnaires of older
adults. Journal of the American Geriatrics Society, 62, 696–705. http://
dx.doi.org/10.1111/jgs.12747

Rieger, M., & Mata, R. (2015). On the generality of age differences in
social and nonsocial decision making. The Journals of Gerontology:
Series B, 70, 200–212. http://dx.doi.org/10.1093/geronb/gbt088

Roalf, D. R., Mitchell, S. H., Harbaugh, W. T., & Janowsky, J. S. (2012).
Risk, reward, and economic decision making in aging. The Journals of
Gerontology: Series B, 67B, 289–298. http://dx.doi.org/10.1093/geronb/
gbr099

Rogosa, D. R. (1995). Myths and methods: “Myths about longitudinal
research,” plus supplemental questions. In J. M. Gottman (Ed.), The
analysis of change (pp. 3–66). Hillsdale, NJ: Erlbaum.

Rushton, J. P., Chrisjohn, R. D., & Fekken, G. C. (1981). The altruistic
personality and the self-report altruism scale. Personality and Individual
Differences, 50, 1192–1198.

Seaman, K. L., Gorlick, M. A., Vekaria, K. M., Hsu, M., Zald, D. H., &
Samanez-Larkin, G. R. (2016). Adult age differences in decision making
across domains: Increased discounting of social and health-related re-
wards. Psychology and Aging, 31, 737–746. http://dx.doi.org/10.1037/
pag0000131

Shamosh, N. A., Deyoung, C. G., Green, A. E., Reis, D. L., Johnson, M. R.,
Conway, A. R., . . . Gray, J. R. (2008). Individual differences in delay
discounting: Relation to intelligence, working memory, and anterior
prefrontal cortex. Psychological Science, 19, 904–911. http://dx.doi.org/
10.1111/j.1467-9280.2008.02175.x

Strathman, A., Gleicher, F., Boninger, D., & Edwards, C. (1994). The
consideration of future consequences: Weighing immediate and distant
outcomes of behavior. Journal of Personality and Social Psychology, 66,
742–752. http://dx.doi.org/10.1037/0022-3514.66.4.742

Thaler, R. H. (1981). Some empirical evidence on dynamic inconsistency.
Economics Letters, 8, 201–207. http://dx.doi.org/10.1016/0165-
1765(81)90067-7

Thissen, D., Steinberg, L., & Kuang, D. (2002). Quick and easy
implementation of the Benjamini-Hochberg procedure for controlling
the false positive rate in multiple comparisons. Journal of Educa-
tional and Behavioral Statistics, 27, 77– 83. http://dx.doi.org/10
.3102/10769986027001077

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and vali-
dation of brief measures of positive and negative affect: The PANAS
scales. Journal of Personality and Social Psychology, 54, 1063–1070.
http://dx.doi.org/10.1037/0022-3514.54.6.1063

Wechsler, D. (1997). Wechsler Adult Intelligence Scale (3rd ed.). San
Antonio, TX: Psychological Corp.

Wiepking, P., & James, R. N., III. (2013). Why are the oldest old less
generous? Explanations for the unexpected age-related drop in charitable
giving. Ageing & Society, 33, 486 –510. http://dx.doi.org/10.1017/
S0144686X12000062

Wolfe, C. R. (2017). Twenty years of Internet-based research at SCiP: A
discussion of surviving concepts and new methodologies. Behavior
Research Methods, 49, 1615–1620. http://dx.doi.org/10.3758/s13428-
017-0858-x

Xu, L., Liang, Z. Y., Wang, K., Li, S., & Jiang, T. (2009). Neural
mechanism of intertemporal choice: From discounting future gains to
future losses. Brain Research, 1261, 65–74. http://dx.doi.org/10.1016/j
.brainres.2008.12.061

Yi, R., King, L. F., Carter, A. E., Landes, R. D., & Bickel, W. K. (2010).
Intertemporal decision-making for a group. The Psychological Record,
60, 577–586. http://dx.doi.org/10.1007/BF03395733

Received June 27, 2017
Revision received October 31, 2017

Accepted November 6, 2017 �

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

10 SPARROW AND SPANIOL

http://dx.doi.org/10.1037/0022-3514.72.3.678
http://dx.doi.org/10.1037/0882-7974.4.3.346
http://dx.doi.org/10.1007/PL00005491
http://dx.doi.org/10.1007/PL00005491
http://dx.doi.org/10.1901/jeab.2001.76-235
http://dx.doi.org/10.1111/j.1532-5415.2005.53221.x
http://dx.doi.org/10.1111/j.1532-5415.2005.53221.x
http://dx.doi.org/10.3389/fnhum.2013.00174
http://dx.doi.org/10.3389/fnhum.2013.00174
http://dx.doi.org/10.1002/hipo.22376
http://dx.doi.org/10.1016/j.neuropsychologia.2016.07.002
http://dx.doi.org/10.1287/mnsc.37.7.770
http://dx.doi.org/10.1287/mksc.17.1.4
http://dx.doi.org/10.1287/mksc.17.1.4
http://dx.doi.org/10.1016/j.obhdp.2004.01.002
http://dx.doi.org/10.1111/jgs.12747
http://dx.doi.org/10.1111/jgs.12747
http://dx.doi.org/10.1093/geronb/gbt088
http://dx.doi.org/10.1093/geronb/gbr099
http://dx.doi.org/10.1093/geronb/gbr099
http://dx.doi.org/10.1037/pag0000131
http://dx.doi.org/10.1037/pag0000131
http://dx.doi.org/10.1111/j.1467-9280.2008.02175.x
http://dx.doi.org/10.1111/j.1467-9280.2008.02175.x
http://dx.doi.org/10.1037/0022-3514.66.4.742
http://dx.doi.org/10.1016/0165-1765%2881%2990067-7
http://dx.doi.org/10.1016/0165-1765%2881%2990067-7
http://dx.doi.org/10.3102/10769986027001077
http://dx.doi.org/10.3102/10769986027001077
http://dx.doi.org/10.1037/0022-3514.54.6.1063
http://dx.doi.org/10.1017/S0144686X12000062
http://dx.doi.org/10.1017/S0144686X12000062
http://dx.doi.org/10.3758/s13428-017-0858-x
http://dx.doi.org/10.3758/s13428-017-0858-x
http://dx.doi.org/10.1016/j.brainres.2008.12.061
http://dx.doi.org/10.1016/j.brainres.2008.12.061
http://dx.doi.org/10.1007/BF03395733

	Aging and Altruism in Intertemporal Choice
	Aging and Intertemporal Choice
	Aging and Altruism
	The Current Study
	Experiment 1
	Method
	Participants
	Intertemporal choice task
	Additional measures

	Results
	Intertemporal choice task
	Other measures

	Discussion

	Experiment 2
	Method
	Participants
	Procedure

	Results
	Intertemporal choice task
	Other measures

	Discussion

	General Discussion
	Age-Related Increase in Altruistic Intertemporal Choice
	Gain-Loss Asymmetry in Intertemporal Choice
	Relationship to Other Variables
	Limitations

	Conclusions
	References


