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Abstract

The extent to which an individual prefers smaller immediate rewards over larger
delayed rewards is referred to as delay discounting. Higher discounting is associated
with addictive behaviors and reducing it may aid in their prevention or treatment.
Consequently, interventions that decrease discounting—such as Future Thinking
Priming (FTP)—have attracted research interest; however, the literature on
young adults with binge drinking remains scarce. This study aimed to evaluate the
effect of Future Thinking Priming (FTP) on delay discounting among individuals
who engage in binge and low-risk drinking. We assessed delay discounting in 86
participants divided into two groups (future-oriented priming or control), using a
pretest-posttest design. The results did not provide evidence that FTP reduces
delay discounting in this sample. This null effect may reflect the fact that successful
priming interventions are typically detected with large sample sizes, underscoring the
need to examine potential moderators such as self-efficacy and affective valence.
Finally, we found a strong correlation between pretest and posttest discounting
measures, consistent with studies characterizing delay discounting as a trait variable.

Resumen

El grado en que un individuo prefiere recompensas inmediatas mas pequefias
sobre recompensas mayores demoradas se denomina descuento por demora. Un
mayor descuento se asocia con conductas adictivas, y reducirlo puede ayudar en
su prevencién o tratamiento. En consecuencia, intervenciones que disminuyen el
descuento —como el Future Thinking Priming (FTP)— han atraido interés en
las investigaciones; sin embargo, la literatura en adultos jévenes con consumo
excesivo de alcohol sigue siendo escasa. Este estudio tuvo como objetivo evaluar
el efecto del Future Thinking Priming (FTP) sobre el descuento por demora
en individuos con consumo de alcohol excesivo y de bajo riesgo. Evaluamos el
descuento por demora en 86 participantes, divididos en dos grupos (priming
orientado al futuro o control), utilizando un disefio pretest—postest. Los
resultados no proporcionaron evidencia de que el FTP reduzca el descuento
por demora en esta muestra. Este efecto nulo puede reflejar el hecho de que
las manipulaciones de priming exitosas se detectan tipicamente con tamanos de
muestra grandes, lo que indica la necesidad de examinar posibles moderadores
como la autoeficacia y la valencia afectiva. Finalmente, encontramos una fuerte
correlacién entre las medidas de descuento pretest y postest, consistente con
estudios que caracterizan el descuento por demora como una variable de rasgo.
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1. Introduction

The growing global trend in alcohol con-
sumption is a significant concern due to its
adverse effects on both physical and mental
health. Alcohol abuse accounts for approxi-
mately three million deaths annually and is
associated with over two hundred diseases
and mental disorders (OMS, 2022). While
alcohol may initially induce feelings of we-
ll-being, euphoria and disinhibition, long-
term consumption yields or leads to depen-
dence and contributes to the development
of various cancers, cardiovascular diseases,
depression, anxiety, and other mental health
issues (Miiller et al., 2023). One of the rea-
sons why people choose to consume alcohol
despite its negative impact on health may
be the fact that this negative impact occurs
in the future and is probabilistic, while the
effects of well-being and euphoria are relati-
vely immediate and certain (Kirby & Petry,
2004; Rung et al., 2019). In this context, al-
cohol consumption represents an intertem-
poral choice, a choice between immediate
rewards (i.e., well-being and euphoria) and
delayed rewards (i.e., optimal health).
Intertemporal preferences are underlain
by delay discounting, a process whereby
the value of a reward decreases as the delay
to its delivery increases (Athamneh et al.,
2021). Discount rates are lower when there
is a stronger preference for delayed rewards.
On the other hand, a greater preference for
immediate rewards results in higher discount
rates (Rung et al., 2019). Delay discounting
has been examined across various species
(Vanderveldt et al., 2016) with gains and
losses (see Furrebge, 2022) and using diver-
se types of rewards, both hypothetical and
real, including money, food, substances, and
outcomes related to health, or sexual beha-
vior (see Odum et al., 2020). Some studies
characterize this variable as a trait given the
stability of its measures over time (Rung et
al., 2019), while others view it as a state va-
riable, given its susceptibility to be modified
by external factors (e.g., Yi et al., 2008).
Recently, a growing body of research defines
delay discounting as a transdiagnostic pro-
cess implicated in numerous impulsivity-re-
lated pathologies, including addiction (Rung
et al., 2019; Weinsztok et al., 2021).
Substance abuse has been widely associa-
ted with a stronger preference for immediate
rewards (Amlung et al., 2017; MacKillop

et al., 2011). In the case of alcohol, studies
have found that alcohol consumers exhi-
bit steeper discounting rates compared to
non-consumers (Murphy & Garavan, 2011)
and some research proposes that the grea-
ter the severity of addiction, the greater the
discounting of future rewards (Acuff et al.,
2023; Kraplin et al., 2020). Comparable fin-
dings have been reported for users of other
substances such as tobacco (DeHart et al.,
2020), cannabis (Strickland et al., 2021), co-
caine (Cox et al., 2020), and opioids (Peck
et al., 2022). Likewise, some studies suggest
that delay discounting predicts the risk of re-
lapse (Gonzéilez-Roz et al., 2019; Sheffer et
al., 2012), and the onset and development
of addiction (Frohner et al., 2022; Fernie et
al., 2013). In light of this evidence, the im-
portance of identifying interventions that re-
duce discounting in consumers has been in-
creasingly recognized, as such interventions
may foster a stronger preference for future
rewards, including more controlled drinking
or, in some cases, total abstinence (Rung et
al., 2019). Systematic reviews have suggested
that interventions with future-oriented stimu-
li are particularly effective in reducing delay
discounting (Rung & Madden, 2018; Scholten
et al., 2019), specifically when the stimuli are
directly related to participants and their per-
sonal experiences (Olsen et al., 2024).

One of these interventions is the Future
Thinking Priming (FTP). In general terms, a
priming effect occurs when exposure to a spe-
cific stimulus predictably influences the res-
ponse to a following stimulus (Sheffer et al.,
2016). In FTP, the stimuli consist of words
related to the future, which participants use
to construct self-referential sentences. For
example, if the word is future, the participant
must incorporate it into a personal, self — re-
ferential sentence (e.g., “I am excited about
my future”; “Me and my friends are excited
about the future”).

Future Thinking Priming (FTP) shares fea-
tures with Episodic Future Thinking (EFT),
the primary future-oriented intervention. The
key distinction is that, in EFT, participants
do not generate self-referential sentences. Ins-
tead, they construct specific and detailed fu-
ture events that they expect to experience
on a given date, and these events are subse-
quently transformed into cues (written or au-
ditory) that are generally presented before or
during the delay discounting task (Olsen et
al., 2024; Brown & Stein, 2022). To maximize
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its effect, EFT requires the imagined event
to be highly vivid and detailed, including as-
pects such as who is present, where the per-
son is, how they feel, etc. (Olsen et al., 2024;
Brown & Stein, 2022). As a result, variation
in vividness can constrain the effectiveness of
EFT (Brown & Stein, 2022). In this regard,
FTP offers several advantages: its effect is
independent of stimulus vividness, it requi-
res only minimal attentional resources, and
it can be implemented rapidly and delivered
online, thereby facilitating large-scale appli-
cations (Shevorykin et al., 2019).

Two key studies reported significant reduc-
tions in discounting rates as a result of FTP.
In a study by Sheffer et al. (2016), partici-
pants exposed to future-oriented words ex-
hibited lower discounting rates compared to
participants in two control groups. The se-
cond study by Shevorykin et al. (2019), inclu-
ded pre- and post-test measures of discoun-
ting along with an additional task to measure
it (i.e., MCQ and 5-Trial task). This study
not only replicated the findings of the first,
but also found a significant reduction in dis-
counting between the pre- and post-test mea-
sures for future-oriented participants.

The most recent study by Shevorykin et al.
(2021) involved a secondary analysis of data
from the second study. This analysis examined
tobacco consumption as a moderator of FTP's
effects on participants. Participants were ca-
tegorized into two groups: smokers (i.e., those
who smoked at least one cigarette per day) and
nonsmokers (i.e., those who did not smoke).
Application of FTP resulted in a reduction of
discounting rates across both groups of parti-
cipants, with a more pronounced effect obser-
ved in smokers compared to nonsmokers. These
findings suggest that FTP could be a potent
intervention to modify discounting rates in in-
dividuals with substance use or abuse.

Although evidence suggests that FTP may
reduce delay discounting in substance users,
this relationship may be challenged by two
key aspects. First, the limited number of stu-
dies evaluating this intervention raises ques-
tions about the generalizability of its effects.
Second, in the two available empirical studies,
participants reported alcohol consumption le-
vels above the binge drinking threshold (i.e.,
consuming more than 4 drinks on a single oc-
casion for women and more than 5 drinks for
men; Centers for Disease Control and Preven-
tion [CDC], 2025). Consequently, the effects of
FTP may vary among individuals, particular-
ly young adults, who engage in binge drinking.

Thus, its generalizability for reducing
reward discounting in these drinking pat-
terns and this population remains unclear.

The aim of this study is to evaluate the
effects of the Future Thinking Priming
(FTP) among individuals engaging in binge
and low-risk drinking. If FTP has an effect,
the results will provide additional evidence
supporting its potential as a tool for faci-
litating the preference for future rewards
in alcohol consumers. If we fail to detect
an effect of FTP, this study will serve as a
comparison that highlights differing results
from previous findings. Such differentiation
is essential for identifying which interven-
tions are genuinely effective in reducing de-
lay discounting among consumers.

2. Method

2.1 Participants
We implemented a statistical power analy-
sis in R using the PowerUpR package and
its function 'mrss.ira ()' (minimally required
sample size; Dong & Maynard, 2013) to de-
termine the minimum sample required for the
effect size of the intervention. We used the
main model with parameters: o = 0.05 for
statistical significance; m = 0.80 as statistical
power criterion; two-tailed criterion for posi-
tive or negative differences; Cohen's d = -0.34
for the minimum detectable FTP's effect size;
g = 1 as intrasubject trait covariate; r* = 0.68
as proportion of variance by the covariate and
= 0.50 for the proportion of participants
in the future-oriented group. The minimum
number of participants was 86.

A total of 96 individuals were recruited,
but data from 10 participants were excluded:
six due to study dropout and four due to pro-
gramming errors in the experimental tasks.
The final sample comprised 86 participants
(48 women and 38 men), all aged between 18
and 25 years (M = 21), who were students or
graduates from the Autonomous University of
Aguascalientes, a public university in Mexi-
co. Participants were recruited via announ-
cements placed across the university campus
and nearby areas. The announcements aimed
to recruit individuals who consume alcohol
to participate in a decision-making study.
The primary inclusion criterion was a mini-
mum alcohol consumption of twice a month.
Exclusion criteria included having a native
language other than Spanish, dependence
on substances other than alcohol, and a be-
low-average intelligence score as assessed by
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an intelligence scale. Participants were cate-
gorized based on their AUDIT scores: tho-
se scoring above 8 were classified as binge
drinkers, and those scoring 7 or below as
low-risk drinkers. This classification followed
the cut-off score of the AUDIT (i.e., 8) dis-
tinguishing low-risk from binge or heavy
drinking. Before the study began, partici-
pants signed an informed consent form that
outlined the research objective, procedures,
study duration, data confidentiality, and the
voluntary nature of participation. The Bioe-
thics Committee of the Autonomous Univer-
sity of Aguascalientes approved all recruit-
ment and evaluation procedures.

2.2 Instruments

Alcohol consumption was assessed using the
Alcohol Use Disorders Identification Test
(AUDIT; Cronbach o = 0.84; Quintero et
al., 2019). The total score provides an index
of risk associated with alcohol use: scores
greater than 8 correspond to binge or heavy
drinking, while scores of 7 or below corres-
pond to low-risk drinking.

We also applied the Alcohol, Smoking and
Substance Involvement Screening Test (AS-
SIST) to identify patterns of use for substan-
ces other than alcohol (Cronbach o = 0.87;
Sainz et al., 2016). The sum score derived
from this questionnaire indicates the level of
risk associated with substance use: a score
of 0 to 3 signifies low-risk, 4 to 26 moderate
risk, and 27 or above possible dependence.

To assess intelligence, we employed the Mexi-
can standardized version of the SHIPLEY-2
scale, using the Vocabulary and Abstraction
subtests (Cronbach o« = 0.87; Shipley et al.,
2014). The final standard score provides an es-
timate of intelligence: below 70 indicates low
intelligence, 70 to 79 well below average, 80 to
89 below average, 90 to 109 average, 110 to 119
above average, 120 to 129 well above average,
and 130 or above superior intelligence.

There is some evidence that the level of in-
dividuals' adjustment to social influences (i.e.,
self-monitoring) moderates priming effects
(Sheffer et al., 2016). Based on this, we applied
the Self-Monitoring Scale (r = 0.83; Snyder,
1974) that categorizes self-monitoring levels
as follows: 0 to 8 low self-monitoring, 9 to 14
medium self-monitoring, and 15 to 25 high
self-monitoring. We used the Spanish-transla-
ted version previously applied in Mexican po-
pulation (see Hosch and Marchioni, 1986).

We also administered a sociodemographic
questionnaire collecting information about age,

sex, ethnic group, marital status, educatio-
nal level, monthly familiar income, and coun-
try of origin. Finally, we assessed delay dis-
counting with a computerized intertemporal
choice task involving hypothetical monetary
rewards. Regarding FTP, we used a compu-
terized version of the task implemented in
Shevorykin et al. (2019). Both delay discoun-
ting task and FTP were presented in touch-
screen desktop computers.

2.3 Delay Discounting Task
We evaluated how time affects the value of
a hypothetical reward of $8000. This stan-
dard reward could be obtained after a delay
in the next order: 1 month, 6 months, 1
year, 2 years, and 4 years. At each delay,
the standard reward was presented during a
total of eight choices against an immediate
reward to identify five indifference points
(IP) to reflect the degree of discounting.
Every choice was displayed on the screen of
the computer as follows:

"Receiving $8,000 if you wait 1 month or re-
ceiving $4,000 now. Which one do you prefer?”

To obtain an IP, we employed an adjus-
ting-amount procedure (Du et al., 2002), in
which the amount of the immediate reward
was modified based on the participant's choi-
ces, while the delayed reward remained cons-
tant. For example, if a participant selected the
$8000 in 1 month over the $4000 now, the im-
mediate reward increased by half (50%) of the
difference between the two amounts of reward
for the next choice (i.e., $2000). As a result, in
the second trial the choice would be between
$6000 now and $8000 in 1 month. Converse-
ly, if in the first trial the participant selected
$4000 now over the $8000 in 1 month, the im-
mediate reward for the next choice decreased
by half (50%) of the difference between the
two rewards. In this case, in the second trial
choice would be between $2000 now and $8000
in 1 month. For the subsequent choices, the
percentage of the adjustment diminished to
half of the preceding one (i.e., 25%, 12.5%,
6.25%, 3.12%, 1.56%, 0.78%). These adjust-
ments were indicated by three brief flickers in
the amount of money offered at the beginning
of the choices. The adjustments persisted until
the eighth choice and then restarted for the
subsequent choices of the following delay. The
change in delay was communicated to partici-
pants through the following message displayed
at the center of the screen:

“Please note that the delay for recei-
ving $8,000 has changed."
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Participants were first presented with the
general task instructions (see Appendix A)
and then they were allowed to begin. To in-
dicate their choice, they were required to
drag the preferred reward and its corres-
ponding delay into designated preferred and
non-preferred boxes displayed on the screen.
Participants were not allowed to proceed to
the next choice unless the selected amounts
and delays were properly matched.

2.4 Future Thinking Priming Task (FTP)
After providing their identification data and
reading the general instructions of the task,
participants received a list of ten words co-
rresponding to their group (i.e., future-orien-
ted or control). Each word appeared one by
one in the center of the screen, with black le-
tters and white background. In both groups
the words were the same as in Shevorykin
et al. (2019) but translated from English to
Spanish by Spanish speakers with English
as their native language. For participants in
the future-oriented group the words were:
future, self-discipline, willpower, discipli-
ne, restraint, self-control, long-term, save,
planned and investment. For participants in
the control group the words were: pale, drab,
informative, patriotic, detached, dispassio-
nate, middle of the road, disinterested, loud
and formal. Participants were required to
create 10 self-referential sentences using tho-
se words, along with a paragraph describing
themselves. Emphasis was placed on ensu-
ring that the sentences and paragraph refe-
rred only to themselves and not to others.
All words were presented to participants
in the same order, with sentence instructions
displayed immediately afterward. Once par-
ticipants completed their sentences, instruc-
tions for the paragraph appeared, followed
by a designated space for writing. To see the
specific instructions, refer to Appendix B.

2.5 Procedure

We implemented a procedure similar to the
one described by Shevorykin et al. (2019).
Therefore, this study comprised two sessions,
each lasting approximately one hour and se-
parated by two weeks. In the first session,
participants signed the informed consent
form and completed the AUDIT, ASSIST,
SHIPLEY-2, Self-Monitoring Scale, and so-
ciodemographic questionnaire. After com-
pleting these tests, we conducted the pretest
assessment of delay discounting. After the
first session, participants were assigned to
either the future-oriented or control group.

Participants were matched according to
their type of alcohol consumption, the num-
ber of substances consumed other than al-
cohol, and their intelligence score. In the
second session, we administered the Future
Thinking Priming Task (FTP), followed by
the posttest measurement of delay discoun-
ting. Both sessions were conducted indivi-
dually in a well-lit room.

2.6 Data Analysis

To estimate delay discounting rates, we cal-
culated the Area Under the Curve (AUC)
for each function as follows:

AUC = (Xz - Xl) W]

where X, and X, are the successive delay va-
lues and Y, and Y, the indifference points
associated with those values. Values close to
0 indicate higher discounting and those close
to 1 indicate lower discounting.

We assessed systematicity of delay discoun-
ting data using Johnson & Bickel (2008) cri-
teria. Delay discounting functions are nonsys-
tematic when (1) the value of the reward
increases or (2) does not decrease over time. To
identify them, we applied Criterion 1 (i.e., indi-
fference points that exceeded the previous one
by 20% of the delayed amount) and Criterion
2 (i.e., the indifference point of last delay was
not lower than the indifference point of the first
delay by at least 10% of the delayed amount).

For the differences between the pre- and post-
test AUC means of both groups, we created
two linear mixed regression models (LMRM)
using R Studio, with the ngme package and
its 'ngme()' function (Asar et al., 2020). The
main model was Phase [Pre - Post] x Group
[FTP, CTL] 4 intrasubject traits as a random
intercept. For the exploratory analysis of alco-
hol consumption, the model was: Phase [Pre
- Post] x Group [FTP, CTL] x Alcohol + in-
trasubject traits. We report Beta regression co-
efficient (B), 95 % confidence intervals (C.I.) and
the statistical significance value (p) of each mo-
del. We omitted the detailed description of the
models including the other variables as none of
them proved significant correlation with AUC.
For intraclass correlation we also used R
Studio with package rptR and its function
'rpt()' (Stoffel et al., 2017), which estimates
the repeatability of the two AUC measu-
res by bootstrapping. We report the median
bootstrapped distribution of the correlation
between the two AUC measures per parti-
cipant and their 95% confidence intervals.
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3. Results

3.1 Sample Characteristics
Sociodemographic and participants' consump-
tion data are presented in Table 1. We report
age, sex, ethnic group, marital status, educa-
tional level, country of origin, monthly income,
self-monitoring, intelligence, type of alcohol
consumption and number of other consumption
substances. Based on the AUDIT cut-off score,
the majority of participants were classified as
binge drinkers (M = 10.88; SD = 4.81). Cate-
gorical variables are expressed as percentages
and divided according to the assigned group.

Table 1

Sociodemographic and Consumption Cha-

racteristics of the Participants
Future-oriented Group

Control Group

(%) (%)

Age

18 — 25 90.7 95.3

26 — 31 9.3 4.7
Sex

Female 48.8 62.8

Male 51.2 37.2
Marital Status

Single 97.7 100

Other 2.3 0

Educational Level
University 100 100
Country Origin

Mexico 100 100
Monthly Familiar Income

<$5,200 mxn 11.6 11.6

$5,200 y $10,400 mxn 11.6 18.6

$10,401 y $15,600 mxn 37.2 25.6

$15,601 y $20,800 mxn 18.6 11.6

>$20,801 mxn 21.0 32.6
Self-monitoring

Low 18.6 30.2

Medium 65.1 46.5

High 16.3 23.3
Intelligence

Below Average 0 2.3

Average 27.9 37.2

Above Average 60.5 55.8

‘Well Above Average 11.6 4.7
Type of Alcohol Consumption

Abuse 69.8 74.4

Low-Risk 30.2 25.6

Number of other consumption substances

Substances

44.2 51.2

0 46.5 37.2
1 Tobacco 85 50
Cannabis 15 44
Other 0 6

9.3 11.6
9 Tobacco and Cannabis 75 60
Other 25 40

Note. n = 86 (43 participants in each group).
The category “Other” includes substances such as
sedatives and hallucinogens, which were the most
frequently reported after tobacco and cannabis.

3.2 Delay Discounting and Future Thin-
king Priming Effect

The 81% of the delay discounting functions
were systematic and the remaining 19%
nonsystematic. Of the nonsystematic func-
tions, 27.27% met Criterion 1, 69.7% Criterion
2, and 3.03% both. Most of nonsystematic
data appeared in the post-test measurement
(64%) and in the control group (61%).

Figure 1 shows AUC pre and post FTP of
all participants along with the distribution,
mean and median of AUC of both groups in
both phases. The dark gray color represents
the dataset for the future-oriented group, whi-
le the light gray color represents the dataset
for the control group. The X axis represents
the phases associated with the two discoun-
ting measurements, while the Y axis displays
the corresponding AUC values. There was no
significant reduction in participants' delay
discounting after FTP administration. Our
main model showed a negative and statisti-
cally non-significant group fixed effect (§ =
-0.04, 95% C.I. -0.17 to 0.09, p = 0.62), indi-
cating no significant difference between mean
AUC of future-oriented and control group.
This model also showed non-significant fixed
effects of phase (8 = 0.03, 95 % C.I. -0.03 to
0.09, p = 0.44), nor interaction (B = 0.009, 95
% C.I. -0.07 to 0.09, p = 0.87), which means
that there were no substantial general diffe-
rences between the pre and post-test measu-
res of discounting in both groups.

Figure 1

AUCSs Pre- and Post FTP of all Participants
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Note. The dots on the graph represent the pre- and
post-test AUC walues for each participant (n =
86). Each pair of dots is connected by a line, with
the line color corresponding to the participant’s
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group (control or future). The box plots show the
interquartile range (Q1-Q3), with a line inside
each box representing the median; outliers are
shown as individual points. The violin plots illus-
trate the owerall distribution of the data, with
pre-test AUCs on the left and post-test AUCSs
on the right. The black triangles mark the pre-
and post-test AUC means for the future-oriented
group, and the gray inverted triangles mark the
corresponding means for the control group.

Figure 2 shows the mean of AUC of both
groups in both phases based on the type of
alcohol consumption. Black squares repre-
sent the AUC means (pre and post) for the
participants classified as binge drinkers, whi-
le the gray circles represent the AUC means
(pre and post) for the participants classified
as low-risk drinkers. The participants in the
control group are represented with a solid
line, and those in the future-oriented group
with a dashed line. The X axis illustrates the
two discounting measures, while the Y axis
indicates AUC values. Likewise, we did not
find a significant effect of FTP in relation to
type of alcohol consumption. The model in-
corporating alcohol as a factor indicated no
statistically significant interactions between
phase and type of consumption (3 = 8.le-
4, 95% C.I. -0.01 to 0.01, p = 0.90); group
and type of consumption (8 = 0.01, 95% C.I.
-0.01 to 0.03, p = 0.39), nor between phase,
group and type of consumption (3 = 4e-3,
95% C.I. -0.02 to 0.01, p = 0.64). In other
words, FTP was not associated with lower
discount rates in either participants with al-
cohol abuse or those with low-risk drinking.

Figure 2
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3.3 Intraclass
Discounting

Finally, we obtained a high intraclass corre-
lation repeatability of both discounting mea-
sures. The median bootstrapped distribution
between the pre and post AUC mean of each
participant was 0.80 with 95% C.I. [0.72 to
0.86] differing significantly zero. These re-
sults indicate that the delay discounting me-
asures of participants remained notably sta-
ble throughout the two-week period of their
participation (for further illustration of each
delay discounting measure, see Figure 1).

Correlation of Delay

4. Discussion

The aim of this study was to evaluate the
effects of the Future Thinking Priming
(FTP) on individuals engaging in binge and
low-risk drinking. Results suggest that FTP
failed to reduce delay discounting, regard-
less of participants’ type of alcohol con-
sumption. This result differs from previous
studies where FTP significantly reduced
discounting (Sheffer et al., 2016; Shevory-
kin et al., 2019, 2021). On the other hand,
we found a strong and significant correla-
tion between pre and post-test measures of
delay discounting for all participants.

The correlation observed in delay discoun-
ting measures aligns with previous research
emphasizing the stability and reliability of
these measures. For instance, a recent me-
ta-analysis by Gelino et al. (2024) reported
an average test-retest reliability coeffi-
cient of r = 0.67, 95% C.I. [0.618 to 0.716].
Despite differences in statistical methods,
both our study and this meta-analysis ex-
hibit comparable confidence intervals and
high consistency across delay discounting
measures, in line with earlier findings (e.g.,
Black & Rosen., 2011; Kirby, 2009). Our fin-
dings robustly support previous reports that
discounting measures remain stable under
controlled conditions (Landes et al., 2012).
Furthermore, they may support the concep-
tualization of delay discounting as a trait-li-
ke variable (e.g., Odum et al., 2020; Rung
et al., 2019; Cassidy et al., 2020) and con-
tribute to broader discussions on the extent
to which discounting is modifiable and how
such modifications influence individual’s de-
cision-making beyond laboratory settings
(Athamneh et al., 2021).

Regarding the nonsignificant FTP effect,
our study's smaller sample size (15-19 times
smaller than Sheffer et al., 2016; Shevorykin
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et al., 2019) limits our ability to precise-
ly estimate the effect size and detect sma-
11 effects. While our study was adequately
powered for the expected effect size, the
confidence intervals around our FTP effect
estimate are wider than those from larger
studies. This reduced precision makes it di-
fficult to distinguish between a true null
effect and a small effect that our sample
size was insufficient to detect reliably.

In larger samples the effect of FTP appears
to be considerably small. For example, while
Shevorykin et al. (2019) reports statistica-
lly significant differences in discounting be-
tween groups, the differences were only at
the threshold of statistical significance (p =
0.05), even with 1532 participants, and the
effect size was also small. Our power analysis
may have assumed an effect size larger than
what actually exists for this phenomenon.
Such small effects, although significant, may
lack practical relevance in reducing subs-
tance use. If the goal is for the intervention
to yield practical effects, it would be more
effective to focus on strategies that enhance
its effect size, rather than simply increasing
the sample size. Given these considerations
and our statistical power analysis, the sam-
ple size may not be the main explanation for
the absence of the FTP effect; rather, the
issue may be that the typical effect size for
this phenomenon is smaller than assumed.

Another possible explanation may be
the Spanish translation of future-oriented
words. A few participants did not associa-
te the word “restraint” (i.e., contencién in
Spanish) with self-control or the future. For
example, one participant applied the term
within the context of a soccer game: "in
soccer games, my position is of restraint’,
meaning that their usual position in soccer
is a defensive midfielder. Although we tried
to minimize differences in word meanings by
translating them with the help of Spanish
speakers who are native English speakers, it
is possible that the simple translation was
insufficient to trigger a greater preferen-
ce for future rewards. Additionally, it must
be considered that priming effects vary ba-
sed on individual’s experiences with the
stimuli to which they are exposed (Cesario,
2014; Ramscar, 2016).

We observed a wide range of experiences
associated with the future-oriented words.
Importantly, some of the participants as-
sociate these words with a negative affect

(e.g., "I get frustrated thinking about the
future"; "I'm afraid of the future") or nega-
tive experiences (e.g., "I used to have good
willpower until I realized I was holding back
from living my life"; "saving time has been
counterproductive in my life"); others see
them as obstacles (e.g., "I realized that dis-
cipline and self-control were obstacles that
prevented me from having satisfying expe-
riences"; "saving is an obstacle for me'");
while others associate them with more posi-
tive affects (e.g., "I like planning things so
that they turn out as I expect”; "I like doing
my activities with discipline”). It is possible
that the positive or negative affects attri-
buted to the words in the sentences interfe-
red with some of the participants’ respon-
se to the FTP, especially considering that
negative affects are associated with greater
delay discounting and positive affects with
reduced discounting (Malesza, 2021; Rung &
Madden, 2018; Scholten et al., 2019). Futu-
re studies should explore with appropriate
statistical power whether the positive or ne-
gative affects of the words in the sentences
moderate participants’ response to the FTP.

It should also be considered that a pri-
ming effect is unlikely to trigger beha-
viors outside of an individual's repertoire
(Weingarten et al., 2016). In the self-re-
ferential sentences, many participants
did not attribute themselves behaviors
related to self-control, discipline, or fu-
ture-oriented actions (e.g., "I don't con-
sitder myself a very disciplined person’;
"I'm not much of a future thinker").
Other participants mentioned that achie-
ving such behaviors was difficult (e.g., "I
struggle to have discipline”; "I find it
hard to be patient when offered some-
thing long-term") and some emphasized
this difficulty in relation to alcohol con-
sumption (e.g., "I lack self-control when
drinking; when I'm sad, I can't restraint
the urge to drink"). These self-referen-
tial sentences express the participants'
capacity in performing self-controlled or
future-oriented behaviors, which may be
related to their self-efficacy.

Self-efficacy refers to individuals' belie-
fs of their capacity to execute behaviors
needed for a specific performance or the
control of situations (Lépez-Torrecillas
et al., 2002). Individuals with substance
misuse exhibit low levels of self-efficacy,
and evidence suggest that the lower the
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self-efficacy, the greater the likelihood of
maintaining substance use and experien-
cing relapses (Athamneh et al., 2019).
Moreover, self-efficacy is related to delay
discounting levels in people with subs-
tance abuse (Athamneh et al., 2019; She-
ffer et al., 2012) and can influence moti-
vation levels as well as the achievement
of specific goals associated to behavioral
changes (Lépez-Torrecillas et al., 2002).
Therefore, it is possible that the senten-
ces reflect the participants' self-efficacy
regarding the execution of future-orien-
ted or self-controlled behaviors. We re-
commend that future studies on FTP in-
clude self-efficacy as a moderator of its
effect, especially in populations dealing
with substance abuse.

One last explanation for the failure to
obtain a significant effect of FTP is the
general limitations related to priming
effects, specifically their low replicabi-
lity (Cesario, 2014), and the evidence of
their marginal effect on behavior (We-
ingarten et al., 2016). In this context,
the probability of a priming effect easi-
ly changing the pattern of intertempo-
ral choices is low (Lippert & Suurmets,
2021; Rung & Madden, 2018) which
could potentially explain the modest
effect of FTP in studies with larger sam-
ples. However, it has been argued that
the modest priming effects are due to
unidentified moderating variables (Ce-
sario, 2014; Sherman & Rivers, 2021)
and at present, the moderators of the
FTP are unknown, which highlights the
need to identify them. We believe that
the content of self-referential sentences
may provide relevant information about
these potential moderators. Furthermo-
re, we highlight the importance of future
studies considering these limitations of
priming effects in their evaluations and
potential applications of the FTP.

This study has some limitations that
should be acknowledged. First, a minori-
ty of participants (12%) reported medi-
cation use, this variable, and the type of
substance used —which were not contro-
lled—may impact the performance on the
DD tasks (e.g., Sarmiento et al., 2023;
Amlung et al., 2017). However, imple-
menting such controls could have limited
the statistical power of our analyses. Se-
cond, the classification of participants’
drinking patterns relied on the AUDIT

cut-off score (= 8), which may have re-
sulted in a narrow margin between low-
risk and binge drinkers, potentially redu-
ced the sensitivity of group comparisons.
Future studies could consider adopting
higher cut-off scores in the AUDIT to
increase this sensitivity. Lastly, contex-
tual factors such as the predominant type
of alcoholic beverage consumed and the
unequal distribution of men and women
across groups may have introduced addi-
tional variability into the results.

5. Conclusion

This study did not find evidence that
FTP reduces delay discounting among
individuals with binge or low-risk drin-
king. The non-significant effect of the
intervention may be explained by se-
veral factors, including its small effect
size reported in previous studies and the
broader limitations of priming effects.
Importantly, the self-referential senten-
ces may reveal potential moderators of
FTP, such as self-efficacy and affective
valence, which should be addressed in
future research, particularly in popula-
tions with substance use problems. Fina-
lly, exploring strategies to enhance the
effect size of FTP may help clarify its
role in reducing delay discounting and,
ultimately, its practical relevance for in-
terventions targeting substance use.

int.j.psychol.res | doi: 10.21500/20112084.7551

41


https://doi.org/10.21500/20112084.7551

Future Thinking Priming Effects on Delay Discounting

References

Acuff, S. F., Boness, C. L., McDowell, Y.,
Murphy, J. G., & Sher, K. J. (2023).
Contextual decision-making  and
alcohol use disorder criteria: Delayed
reward, delayed loss, and probabilistic
reward discounting. Psychology of
Addictive Behaviors, 37(1), 121-131.
https://doi.org/10.1037/adb0000867

Amlung, M., Vedelago, L., Acker, J., Balodis,
I., & MacKillop, J. (2017). Steep delay
discounting and addictive behavior:
a  meta-analysis of continuous
associations. Addiction, 112(1), 51-62.
https://doi.org/10.1111/add.13535

Asar, O., Bolin, D., Diggle, J., & Wallin, J.
(2020). Linear mixed effects models
for non-Gaussian continuous repeated
measurement data. Journal of the
Royal Statistical Society: Series C
(Applied Statistics), 69(5), 1015-1065.
https://doi.org/10.1111 /rssc.12405

Athamneh, L., Brown, J., Stein, J., Gatchalian,
K., LaConte, S., & Bickel, W. (2021).
Future thinking to decrease real-
world drinking in alcohol use disorder:

repairing reinforcer pathology in
a randomized proof-of-concept
trial. FExperimental and Clinical

Psychopharmacology, 30(3), 326—337.
https://doi.org/10.1037/pha0000460

Athamneh, L. N.; DeHart, W. B., Pope, D.,
Mellis, A. M., Snider, S. E., Kaplan,
B. A., & Bickel, W. K. (2019). The

phenotype of recovery III: Delay
discounting predicts abstinence
self-efficacy = among  individuals
in recovery from substance use

disorders. Psychology of Addictive
Behaviors, 33(3), 310-317. https://
doi.org/10.1037/adb0000460

Black, A. & Rosen, M. (2011). A money
management-based  substance use
treatment increases valuation of future
rewards. Addictive Behavior, 36,
125-128.  https://doi.org/10.1016/j.
addbeh.2010.08.014

Brown, J. M., & Stein, J. S. (2022).
Putting prospection into practice:
Methodological considerations in
the use of episodic future thinking

to reduce delay discounting and
maladaptive health behaviors. Frontiers
tn Public Health, 10, 1020171. https://

doi.org/10.3389/fpubh.2022.1020171

Cassidy, R., Aston, E., Tidey, J., & Colby,
S.  (2020). Behavioral
demand and delay discounting are
differentially associated with cigarette
dependence and use in adolescents.
Addictive Behaviors, 108. https://
doi.org/10.1016/j.addbeh.2019.106225

economic

Centers for Disease Control and
Prevention. (2025, January 14).
Alcohol use and your health. CDC.
https://www.cdc.gov/alcohol/
about-alcohol-use/index.html

Cesario, J. (2014). Priming, replication,
and the hardest
Perspectives on Psychological
Science, 9(1), 40-48. https://doi.
org/10.1177/1745691613513470

Cox, D., Dolan, S., Johnson, P., & Johnson,
M. (2020). Delay and probability
discounting in cocaine use disorder:
Comprehensive examination of
money, cocaine, and health outcomes
using gains and losses at multiple
magnitudes. Experimental and Clinical
Psychopharmacology, 28(6), 724-738.
https://doi.org/10.1037 /pha0000341

DeHart, W. B., Friedel, J. E., Berry, M., Frye, C.
C., Galizio, A., & Odum, A. L. (2020).
Comparison of delay discounting
of different outcomes in cigarette
smokers, smokeless tobacco users, e-
cigarette users, and non-tobacco users.
Journal of the experimental analysis
of behavior, 114(2), 203-215. https://
doi.org/10.1002/jeab.623

Dong, N., y Maynard, R. (2013). PowerUp!
A  tool for calculating minimum
detectable effect sizes and minimum
required sample sizes for experimental
and quasi-experimental design studies.
Journal of Research on FEducational
Effectiveness, 6(1), 24-67. https://doi.
org/10.1080,/19345747.2012.673143

Du, W., Green, L., & Myerson, J. (2002).
Cross-cultural comparisons of
discounting delayed and probabilistic
rewards. The Psychological Record.

science.

int.j.psychol.res | doi: 10.21500/20112084.7551

42


https://doi.org/10.21500/20112084.7551
https://doi.org/10.3389/fpubh.2022.1020171 
https://doi.org/10.3389/fpubh.2022.1020171 
https://doi.org/10.1016/j.addbeh.2019.106225
https://doi.org/10.1016/j.addbeh.2019.106225
https://www.cdc.gov/alcohol/about-alcohol-use/index.html
https://www.cdc.gov/alcohol/about-alcohol-use/index.html
https://doi.org/10.1177/1745691613513470
https://doi.org/10.1177/1745691613513470
https://doi.org/10.1037/pha0000341
https://doi.org/10.1002/jeab.623
https://doi.org/10.1002/jeab.623
https://doi.org/10.1080/19345747.2012.673143
https://doi.org/10.1080/19345747.2012.673143
https://doi.org/10.1037/adb0000867 
https://doi.org/10.1111/add.13535
https://doi.org/10.1111/rssc.12405

https://doi.org/10.1037/pha0000460
https://doi.org/10.1037/adb0000460
https://doi.org/10.1037/adb0000460
https://doi.org/10.1016/j.addbeh.2010.08.014
https://doi.org/10.1016/j.addbeh.2010.08.014

Future Thinking Priming Effects on Delay Discounting

52(4), 479-492.  https://doi.
org/10.1007/BF03395199

Fernie, G., Peeters, M., Gullo, M., Christiansen,
P., Cole, J., Sumnall, H., & Field,
M. (2013). Multiple behavioural
impulsivity tasks predict prospective
alcohol involvement in adolescents.
Addiction, 108(11), 1916-1923.
https://doi.org/10.1111/add.12283

Frohner, J.H., Ripke, S., Jurk, S., Li, S.,
Banaschewski, T., Bokde, A.L.W.,
Quinlan, E.B., Desrivi eres, S., Flor,
H., Grigis, A., Garavan, H., Heinz,
A., Bruhl, R., Martinot, J., Paill ere
Martinot, M., Artiges, E., Nees, F.,
Papadopoulos Orfanos, D., Poustka, L.
& the IMAGEN Consortium. (2022).
Associations of delay discounting
and drinking trajectories from ages
14 to 22. Alcoholism: clinical and
experimental research, 46(4), 667-681.
https://doi.org/10.1111/acer.14799

Furrebge, E. F. (2022). Qualitative variations
in delay discounting: A brief review
and future directions. Behavioural
processes, 200, 104666. https://doi.
org/10.1016/j.beproc.2022.104666

Gelino, B., Schlitzer, R., Reed, D., &
Strickland, J. (2024). A systematic
review and meta-analysis of test—
retest reliability and stability of delay
and probability discounting. Journal
of the experimental analysis of
behavior, 121(3), 358-372. https://
doi.org/10.1002/jeab.910

Gonzalez-Roz, A., Secades-Villa, R.,
Pericot-Valverde, 1., Weidberg, S.,
& Alonso-Pérez, F. (2019). Effects
of delay discounting and other
predictors on smoking relapse.
Spanish Journal of Psychology.
https://doi.org/10.1017/sjp.2019.11

Hosch, H. & Marchioni, P. (1986). The
self-monitoring scale: a factorial
comparison among mexicans, Mexican
Americans and Anglo
Hispanic Journal of Behavioral
Sciences, 8(3), 225-242. https://doi.
org/10.1177/07399863860083003

Johnson, M., & Bickel, W. (2008).
An algorithm for identifying

Americans.

nonsystematic delay-discounting
data. Experimental and Clinical
Psychopharmacology,  16(3), 264-274.

https://doi.org/10.1037/1064-1297.16.3.264

Kirby, K.N. (2009). One-year temporal
stability of delay-discount rates.
Psychonomic Bulletin € Review 16,
457-462. https://doi.org/10.3758/
PBR.16.3.457

Kirby, K., & Petry, N. (2004). Heroin
and cocaine abusers have higher
discount rates for delayed rewards
than alcoholics or non-drug-using
controls. Addiction, 99(4), 461-
471. https://doi.org/10.1111/j.1360-
0443.2003.00669.x

Kraplin, A., Hofler, M., Pooseh, S., Wolff, M.,
Kronke, K., Goschke, T., Biihringer,
G., & Smolka, M. (2020). Impulsive
decision-making predicts the course
of substance-related and addictive
disorders. Psychopharmacology, 237(9),
2709-2724. https://doi.org/10.1007/
s00213-020-05567-z

Landes, R., Christensen, D., & Bickel, W.
(2012). Delay discounting decreases in
those completing treatment for opioid
dependence. Experimental and Clinical
Psychopharmacology, 20(4), 302-309.
https://doi.org/10.1037/a0027391

Lippert, L., & Suurmets, S., (2021). The Effect
of Priming on Delay-Related Impulsive
Behavior [Master thesis, Copenhagen
Business School]. https://research.
cbs.dk/files/68334838 /1155694
Master_thesis_ final v.1.9.pdf

Lépez-Torrecillas, F., Salvador, M., Verdejo, A., &
Cobo, P. (2002). Autoeficacia y consumo
de drogas: una revisién. Psicopatologia
clinica, legal y forense, 2(1), 33-51.

MacKillop, J., Amlung, M., Few, L., Ray, L., Sweet,
L., & Munafo, M. (2011). Delayed reward
discounting and addictive behavior: A
meta-analysis. Psychopharmacology,
216(3), 305-321. https://doi.org/10.1007/
s00213-011-2229-0

Malesza, M. (2021). Relationship between
emotion regulation, negative affect,
gender and delay discounting. Current
Psychology, 40(8),4031-4039. https://
doi.org/10.1007/s12144-019-00366-y

int.j.psychol.res | doi: 10.21500/20112084.7551

43


https://doi.org/10.21500/20112084.7551
https://doi.org/10.1007/BF03395199 
https://doi.org/10.1007/BF03395199 
https://doi.org/10.1111/add.12283
https://doi.org/10.1111/acer.14799
https://doi.org/10.1016/j.beproc.2022.104666
https://doi.org/10.1016/j.beproc.2022.104666
https://doi.org/10.1002/jeab.910
https://doi.org/10.1002/jeab.910
https://doi.org/10.1017/sjp.2019.11
https://doi.org/10.1177/07399863860083003
https://doi.org/10.1177/07399863860083003
https://doi.org/10.1037/1064-1297.16.3.264 
https://doi.org/10.3758/PBR.16.3.457
https://doi.org/10.3758/PBR.16.3.457
https://doi.org/10.1111/j.1360-0443.2003.00669.x
https://doi.org/10.1111/j.1360-0443.2003.00669.x
https://doi.org/10.1007/s00213-020-05567-z
https://doi.org/10.1007/s00213-020-05567-z
https://doi.org/10.1037/a0027391
https://research.cbs.dk/files/68334838/1155694_Master_thesis_final_v.1.9.pdf
https://research.cbs.dk/files/68334838/1155694_Master_thesis_final_v.1.9.pdf
https://research.cbs.dk/files/68334838/1155694_Master_thesis_final_v.1.9.pdf
https://doi.org/10.1007/s00213-011-2229-0
https://doi.org/10.1007/s00213-011-2229-0
https://doi.org/10.1007/s12144-019-00366-y
https://doi.org/10.1007/s12144-019-00366-y

Future Thinking Priming Effects on Delay Discounting

Miller, C. P., Schumann, G., Rehm, J.,
Kornhuber, J., & Lenz, B. (2023).
Self-management with alcohol over
lifespan: psychological mechanisms,
neurobiological underpinnings,
and risk assessment. Molecular
Psychiatry, 28(7), 2683-2696. https://
doi.org/10.1038/s41380-023-02074-3

Murphy, P., & Garavan, H. (2011). Cognitive
predictors of problem drinking and
AUDIT scores among college students.
Drug and Alcohol Dependence, 115(1—
2), 94-100. https://doi.org/10.1016/].
drugalcdep.2010.10.011

Odum, A., Becker., Haynes, J., Galizio, A.,
Frye, C., Downey, H., Friedel, J., &
Perez, D. (2020). Delay discounting
of different outcomes: Review and
theory. Journal of the Experimental
Analysis of Behavior, 113(3), 657—
679. https://doi.org/10.1002/jeab.589

Olsen, R., Macaskill, A., & Hunt, M. (2024).
Episodic future thinking only reduces
delay discounting when future events
involve the self. Journal of Behavioral
Decision Making, 37(3). https://doi.
org/10.1002/bdm.2397

Organizacién Mundial de la Salud. (9 de mayo
2022). Alcohol. https://www.who.int/
es/news-room/fact-sheets/detail /alcohol

Peck, K. R., Nighbor, T. D., & Price, M.
(2022). Examining associations
between impulsivity, opioid use
disorder, and posttraumatic stress
disorder: The additive relation between
disorders. FEzperimental and Clinical
Psychopharmacology, 30(5), 486—493.
https://doi.org/10.1037/pha0000507

Quintero, L. A. M., Jiménez, M. D. L. V.
M., Solis, J. L. R., Molleda, C. B.,
Chilaca, A. S., & Diaz, F. J. R.
(2019). Psychometric properties of the
Alcohol Use Disorder Identification
Test (AUDIT) in adolescents and
young adults from Southern Mexico.
Alcohol, 81, 39-46. https://doi.
org/10.1016/j.alcohol.2019.05.002

Ramscar, M. (2016). Learningand thereplicability
of priming effects. Current Opinion
in. Psychology. 12, 80-84. https://doi.
org/10.1016/j.copsyc.2016.07.001

Rung, J. & Madden, G. (2018). Experimental

Rung,

reductions of delay discounting
and impulsive choice: a systematic
review and meta-analysis. Journal of
Ezxperimental Psychology: General,
147(9), 1349-1381. https://doi.
org/10.1037/xge0000462

J., Peck, S., Hinnenkamp, J.,
Preston, E., & Madden, G. (2019).
Changing delay discounting and
impulsive choice: implications for
addictions, prevention, and human
health. Perspectives on Behavior
Science, 42(3), 397-417. https://doi.
org/10.1007/s40614-019-00200-7

Sainz, M. T., Rosete-Mohedano, M. G., Rey,

G. N., Vélez, N. A. M., Garcia, S. C.,
& Cisneros, D. P. (2016). Validez y
confiabilidad de la prueba de deteccién
de consumo de alcohol, tabaco y
sustancias (ASSIST) en estudiantes
universitarios. Adicciones, 28(1), 19-27.
https://doi.org/10.20882/adicciones.786

Sarmiento, L. F., Rios-Flérez, J. A., Paez-

Ardila, H. A., Lima de Sousa, P.
S., Olivera-La Rosa, A., Oliveira
da Silva, A. M. H., & Gouveia,
A., Jr. (2023). Pharmacological
Modulation of Temporal Discounting:
A Systematic Review. Healthcare,
11(7), 1046. https://doi.org/10.3390/
healthcarel11071046

Scholten, H., Scheres, A., de Water, E.,

Graf, U., Granic, I., & Luijten,
M. (2019). Behavioral trainings
and manipulations to reduce delay
discounting: A systematic review.
Psychonomic Bulletin and Review,
26(6), 1803-1849.  https://doi.
org/10.3758/s13423-019-01629-2

Secades-Villa, R., Weidberg, S., Garcia-

Rodriguez, O., Fernandez-Hermida,
J., & Yoon, J. (2014). Decreased
delay discounting in former
cigarette smokers at one year after
treatment. Addictive Behaviors,
39(6), 1087-1093.  https://doi.
org/10.1016/j.addbeh.2014.03.015

Sheffer, C., MacKillop, J., McGeary, J.,

Landes, R., Carter, L., Yi, R., Jones,
B., Christensen, D., Stitzer, M.,
Jackson, L., & Bickel, W. (2012).

int.j.psychol.res | doi: 10.21500/20112084.7551

44


https://doi.org/10.21500/20112084.7551
https://doi.org/10.1038/s41380-023-02074-3
https://doi.org/10.1038/s41380-023-02074-3
https://doi.org/10.1016/j.drugalcdep.2010.10.011
https://doi.org/10.1016/j.drugalcdep.2010.10.011
https://doi.org/10.1002/jeab.589
https://doi.org/10.1002/bdm.2397
https://doi.org/10.1002/bdm.2397
https://www.who.int/es/news-room/fact-sheets/detail/alcohol
https://www.who.int/es/news-room/fact-sheets/detail/alcohol
https://doi.org/10.1037/pha0000507
https://doi.org/10.1016/j.alcohol.2019.05.002
https://doi.org/10.1016/j.alcohol.2019.05.002
https://doi.org/10.1016/j.copsyc.2016.07.001
https://doi.org/10.1016/j.copsyc.2016.07.001
https://doi.org/10.1037/xge0000462
https://doi.org/10.1037/xge0000462
https://doi.org/10.1007/s40614-019-00200-7
https://doi.org/10.1007/s40614-019-00200-7
https://doi.org/10.20882/adicciones.786
https://doi.org/10.3390/healthcare11071046
https://doi.org/10.3390/healthcare11071046
https://doi.org/10.3758/s13423-019-01629-2
https://doi.org/10.3758/s13423-019-01629-2
https://doi.org/10.1016/j.addbeh.2014.03.015
https://doi.org/10.1016/j.addbeh.2014.03.015

Future Thinking Priming Effects on Delay Discounting

Delay discounting, locus of control,
and cognitive impulsiveness
independently predict tobacco
dependence treatment outcomes in a
highly dependent, lower socioeconomic
group of smokers. American Journal
on  Addictions, 21(3), 221-232.
https://doi.org/10.1111/j.1521-
0391.2012.00224.x

Sheffer, C. E., Mackillop, J., Fernandez, A.,
Christensen, D., Bickel, W., Johnson,
M., Panissidi, L., Pittman, J., Franck,
C., Williams, J., & Mathew, M.
(2016). Initial examination of priming
tasks to decrease delay discounting.
Behavioural Processes, 128, 144—
152. https://doi.org/10.1016/].
beproc.2016.05.002

Sherman,J.,&Rivers,A.(2021). Thereisnothing
social about social priming: derailing
the “train wreck.”  Psychological
Inquiry, 32(1), 1-11. https://doi.
org/10.1080,/1047840X.2021.1889312

Shevorykin, A., Bickel, W., Carl, E., y Sheffer,
C. (2021). Future thinking priming
especially effective at modifying delay
discounting rates among cigarette
smokers. International Journal of
Environmental Research and Public
Health, 18(16), 8717. https://doi.
org/10.3390/ijerph18168717

Shevorykin, A., Pittman, J., Bickel, W.,
O’connor, R., Malhotra, R., Prashad, N.,
& Sheffer, C. (2019). Primed for health:
future thinking priming decreases delay
discounting. Health  Behavior and
Policy Review, 6(4), 363-377. https://
doi.org/10.14485 /hbpr.6.4.5

Shipley, W. C., Gruber, C. P., Martin, T.
A., & Klein, A. M. (2014). Shipley-2:
Escala breve de inteligencia. Version

estandarizada para Mézxico. Editorial
El Manual Moderno.

Snyder, M. (1974). Self-monitoring of expressive
behavior. Journal of Personality and
Social Psychology, 30(4), 526-537.
https://doi.org/10.1037/h0037039

Stoffel, M., Nakagawa, S., y Schielzeth, H.
(2017). rptR: Repeatability estimation
and variance decomposition by
generalized linear mixed-effects models

Methods in FEcology and FEwvolution,
8(11), 1639-1644. https://doi.
org/10.1111/2041-210X.12797

Strickland, J. C., Lee, D. C., Vandrey,
R., & Johnson, M. W. (2021). A
systematic review and meta-analysis
of delay discounting and cannabis
use. FExperimental and  Clinical
Psychopharmacology, 29(6), 696 - 710.
https://doi.org/10.1037/pha0000378

Vanderveldt, A., Oliveira, L., & Green, L.
(2016). Delay discounting: Pigeon,
rat, human-does it matter? Journal
of Experimental Psychology: Animal
Learning and  Cognition, 42(2),
141-162.  https://doi.org/10.1037/
xan0000097

Weingarten, E., Chen, Q., McAdams, M.,
Yi, J., Hepler, J., & Albarracin, D.
(2016). On priming action: conclusions
from a meta-analysis of the behavioral
effects of incidentally presented words.
Current Opinion in Psychology, 12,
53-57. https://doi.org/10.1016/].
copsyc.2016.04.015

Weinsztok, S., Brassard, S., Balodis, 1.,
Martin, L. E., & Amlung, M. (2021).
Delay discounting in established and
proposed behavioral addictions: A
systematic review and meta-analysis.
Frontiers in Behavioral Neuroscience,
15, 786358. https://doi.org/10.3389/
fnbeh.2021.786358

Yi, R., Johnson, M., Giordano, L., Landes, R.,
Badger, G., & Bickel, W. (2008). The
effects of reduced cigarette smoking
on discounting future rewards: an
initial evaluation. The Psychological
Record, 58(2), 163-174. https://doi.
org/10.1007/BF03395609

int.j.psychol.res | doi: 10.21500/20112084.7551

45


https://doi.org/10.21500/20112084.7551
https://doi.org/10.1111/j.1521-0391.2012.00224.x
https://doi.org/10.1111/j.1521-0391.2012.00224.x
https://doi.org/10.1016/j.beproc.2016.05.002
https://doi.org/10.1016/j.beproc.2016.05.002
https://doi.org/10.1080/1047840X.2021.1889312
https://doi.org/10.1080/1047840X.2021.1889312
https://doi.org/10.3390/ijerph18168717
https://doi.org/10.3390/ijerph18168717
https://doi.org/10.14485/hbpr.6.4.5
https://doi.org/10.14485/hbpr.6.4.5
https://doi.org/10.1037/h0037039
https://doi.org/10.1111/2041-210X.12797
https://doi.org/10.1111/2041-210X.12797
https://doi.org/10.1037/pha0000378
https://doi.org/10.1037/xan0000097
https://doi.org/10.1037/xan0000097
https://doi.org/10.1016/j.copsyc.2016.04.015
https://doi.org/10.1016/j.copsyc.2016.04.015
https://doi.org/10.3389/fnbeh.2021.786358
https://doi.org/10.3389/fnbeh.2021.786358
https://doi.org/10.1007/BF03395609
https://doi.org/10.1007/BF03395609

Future Thinking Priming Effects on Delay Discounting

Appendix A. General Instructions of De-
lay Discounting Task

“Thank you for participating in this expe-
riment. Your participation is very impor-
tant. On the following screens, you will be
presented with a series of questions and
asked to answer as you would in real life.
Imagine the following:

If you had the opportunity to win only one
of two amounts of money and had to choo-
se between a large amount after a certain
time or a small amount immediately, what
would you prefer? Would you prefer to wait
for the large amount, or would you prefer to
receive less but immediately? Next, diverse
situations like this will appear. Each situa-
tion will be different as the amount and the
time will change, so NO situation is rela-
ted to another. There are no right or wrong
answers. Your only job is to answer as if
each question was a real and unique si-
tuation. Each question is independent of the
previous and following ones.

ANY QUESTIONS? When you are ready
to begin, press continue.”

Appendix B. General Instructions of FTP
General Instructions

“Please read aloud each of the words that
will be presented to you next. Make sure to
copy each one onto a sheet of paper before
proceeding. In the following steps, you will
need to use each of these words, and you
will not see the list again.”

Sentences Instructions

"In the next section, you will be asked to
write a total of 10 different sentences des-
cribing yourself using the words from the
list you just read and copied. Each sentence
must include at least one of the words on the
list. Make sure that in each sentence you use
only pronouns that describe you, such as I,
me, my, mine, ... etc. Example, if one of the
words is "worried", the sentence can be "I am
worried..." or if the word is "fun" the sentence
can be "I am fun...". If you write, for example
"my friends are fun" even if you use the pro-
noun my, the sentence describes your friends
and not yourself, and it is imperative that
the sentences refer only to you. You will be
presented with a separate box to write each
sentence. Once you have finished writing the
first sentence you will click on the next bu-
tton to write the second sentence and so on
until you have completed all 10 sentences.
When you have completed these 10 senten-
ces, you will click the submit button."

Paragraph Instructions

"You will now write a short paragraph des-
cribing yourself using the same 10 words that
were presented to you earlier. Again, these
words will have to describe you and no one
else. Please make sure that each of the 10
words on the list are included within your
paragraph. The sentences you include here
cannot repeat or be the same as the ones you
wrote in the previous exercise. Your paragra-
ph cannot be longer than 250 words."
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