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Abstract

Episodic Future Thinking (EFT) refers to the cognitive ability to
mentally simulate specific and vivid autobiographical future events.
While EFT serves several adaptive functions in healthy populations, a
small, but growing body of literature has begun to probe impairments
in EFT linked to psychopathology. The present research sought to
examine whether these deficits extend from temporary (i.e., state
anxiety) to lasting (i.e., trait anxiety, depression) forms of internalizing
symptomatology, and how these impairments relate to perceived
success and emotional valence when imagining novel future tasks.
This relationship was examined across two studies, where participants
envisioned detailed episodic scenarios for seven novel future tasks
and subsequently rated each scenario on perceived task success and
valence. Internalizing symptoms were assessed using the State-
Trait Anxiety Inventory and Beck Depression Inventory. Findings
revealed a significant negative relationship between perceived task
success, state anxiety, and depression, consistent across both an initial
investigation and replication. These results suggest that individuals
with higher levels of internalizing symptoms may have a tendency
to adopt a more negative outlook when envisioning themselves
performing future tasks, potentially contributing to the maintenance
and exacerbation of symptoms. These novel findings provide
further support for differences in future-oriented cognitive patterns
associated with anxiety and depression, as well as demonstrate a need
for the development of targeted interventions aimed at modifying
negative future thinking in affected populations.
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Autonoetic consciousness, the ability to mentally perceive oneself
in the past, present, and future [1], is a phenomenon that has garnered
considerable attention over the last decade. One specific facet of this
ability—episodic memory—involves the recollection of personally
experienced past events [2], whereas the mental representation of

future events is referred to as prospection [3]. Prospection
serves as an umbrella term encompassing a wide range of future-
oriented cognitive phenomena, including affective forecasting,
autobiographical planning, episodic simulation, prospective memory,
and temporal discounting [4]. The present study investigates one
form of prospection—episodic future thinking (EFT)—which refers
to the ability to project oneself forward in time to pre-experience a
future scenario [5].

A breadth of literature highlights the diverse functions that EFT
serves, ranging from planning [6] and spatial navigation [7] to
decision-making [8, 9] and emotion regulation [10,11]. Perhaps
one of the most critical functions of EFT is the ability’s capacity to
generate joy in daily life, with 12% of our daily thoughts occupied by
future cognition [12]. Generally speaking, humans exhibit a natural
tendency to imagine themselves achieving success in the future
rather than experiencing failure, with the mere anticipation of these
positive outcomes fostering a sense of happiness and fulfillment [13].

Although the advantages of EFT in healthy populations are well-
documented, a growing body of evidence suggests that the ability
functions differently in individuals with a diagnosis or underlying
symptoms of a psychological disorder. A meta-analysis conducted
by Hallford et al. [14] analyzed 19 empirical studies illustrating
significant associations between psychopathology and decreased EFT
detail and specificity, with notable effects observed in depression,
bipolar disorder, schizophrenia, and post-traumatic stress disorder.
Collectively, these findings suggest that individuals with such
diagnoses exhibit impairments in imagining episodically rich futures,
a deficit suspected to contribute to poorer mental health outcomes in
these populations.

While a handful of studies have examined EFT in the context of
depression and other mood disorders, far fewer have investigated its
connection to anxiety. Given the high rates of comorbidity between
anxiety and depression [15], further investigation within the context
of both conditions is essential to better understand the role of this
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ability in internalizing disorders. Most research investigating future-
oriented thought in anxiety and depression targets worry. While worry
and EFT both involve thinking about possible future scenarios, the
two phenomena differ largely in contextual and emotional properties.
For instance, worry is defined as a negative, often uncontrollable
chain of thoughts [16]. Meanwhile, EFT is characterized as a positive
and constructive cognitive process for imagining meaningful and
detailed future events.

Over the last few decades, a number of studies have investigated
the relationship between anxiety, depression, and future cognition,
forming the empirical and theoretical basis of subsequent literature.
One critical finding involves the different frequencies at which
anxious and depressed individuals generate positive and negative
experiences. In comparison to asymptomatic populations, anxious
individuals generate significantly more negative experiences [17],
while depressed individuals generate significantly fewer positive
experiences [18] when imagining personally-relevant future events.

Expanding on these foundational insights, recent literature has sought
to further disentangle the link between internalizing symptomatology
and EFT specifically. One such study conducted by Wu et al. [19]
aimed to characterize EFT in individuals with Generalized Anxiety
Disorder (GAD) using an experimental recombination paradigm—a
procedure that combines different elements from a participant’s life
to facilitate the imagination of personally plausible, yet novel, future
scenarios. Results revealed that participants with GAD added less
spontaneous detail to episodic future simulations. Participants also
rated negative events as more plausible to occur in their personal
future compared to their non-anxious counterparts. These findings
reveal a negativity bias in EFT for individuals with GAD as well as a
deficit in generating vivid simulations for such populations.

In an additional investigation, Hallford et al. [20] explored the
relationship between phenomenological characteristics of EFT
and anticipatory pleasure in individuals with a major depressive
episode (MDE). Depressed and non-depressed participants provided
descriptions of personally-relevant positive future events and then
rated each event for phenomenological characteristics of EFT and
anticipatory pleasure. Results indicated that participants with MDE
simulated events with less detail and vividness, perceived events
as less likely to occur, and associated each event with less state
anticipatory pleasure.

Similar findings extend to less severe forms of psychological strain,
such as life stress. Lalla and Sheldon [21] explored the relationship
between perceived life stress, emotional valence, and the capacity to
recall personal experiences and envision future events. Participants
generated past and future events to various positive and negative
cues and completed a questionnaire that measured life stress. Results
indicated that when participants experienced higher levels of life
stress, they evaluated past and future events with a lower positivity
bias. Additionally, higher levels of stress were associated with
tendencies to rate positive events as less likely to occur and to rate
overall events with a more negative valence.

The present research aimed to further elucidate the relationship of
EFT to both temporary and lasting forms of psychological strain, such
as state anxiety, trait anxiety, and depressive symptoms. Our primary
research questions were: Do individuals who experience state anxiety,
trait anxiety, and characteristics of depression imagine themselves
performing novel tasks less successfully, and do individuals who
experience state anxiety, trait anxiety, and depressive symptoms
view themselves performing novel future tasks with a more negative
valence?

Prior research exploring EFT and psychological disorders
consistently demonstrates a wide array of deficits in both temporary
and lasting forms of psychological strain. Drawing from previous
findings of EFT deficits in stress [21], anxiety [19], and depression

[20], we predicted that individuals experiencing state anxiety, trait
anxiety, and depressive symptoms would imagine performing novel
tasks less successfully than those who experience fewer symptoms.
Additionally, given findings on negative future outlook styles within
anxious and depressed individuals [17, 18], we also predicted that
individuals experiencing state anxiety, trait anxiety, and depressive
symptoms would simulate future events with a more negative valence
compared to those with lower levels of symptoms.

Study 1

Past research highlights the relationship of temporary forms of
psychological strain such as day-to-day life stress with impaired EFT
[21]. Given this finding, we explored the relationship between other
forms of temporary psychological strain and the way one envisions
performing future tasks. Here, we investigated the relationship
between novel future task imagination, state anxiety, and symptoms of
depression. Our hypotheses were: 1.) Individuals experiencing higher
state anxiety and more depressive symptoms would simulate novel
future events with a more negative valence than those with lower
levels of symptoms, and 2.) Individuals experiencing higher state
anxiety and more depressive symptoms would imagine performing
novel future tasks less successfully than those with fewer symptoms.
Participants generated scenarios of themselves performing seven
novel future tasks. Following each simulation, participants detailed
perceived task performance and valence (i.e., negative, neutral, or
positive) for each imagined scenario. Then, participants completed
the Beck Depression Inventory and the State-Trait Anxiety Inventory-
State Anxiety Scale.

Method
Participants

One hundred and twelve undergraduates at California State
University, Fresno, were recruited using the Department of
Psychology experimental participation system. Nineteen participants
failed to complete the surveys and were therefore excluded from all
analyses. Thus, the final sample consisted of 93 participants. Sixty-
nine percent of participants were women, with ages ranging from
18 to 22 (M = 19.19, SD = 1.05). Fifty-four percent of participants
identified as Hispanic or Latino, 25% identified as Asian or Pacific
Islander, 16% identified as Caucasian, 3% identified as other, and
2% identified as Black or African American. All participants earned
a high-school degree or equivalent. Participants were told they
were participating in a study that sought to better understand how
humans think about future events. Each student received one credit
towards their Introduction to Psychology research requirement for
the completion of the 20-minute online survey.

Materials

Seven novel EFT cues (see Appendix A) were developed and
piloted by the researchers in order to evaluate EFT. Task novelty
and imagination ease of the EFT cues were screened in a previous
survey (n = 25) to ensure the cues conformed to three parameters:
undergraduates have not performed the activity, and one can easily
imagine themselves performing the task both successfully and poorly
(see Appendix A for ease of imagination parameters).

The Beck Depression Inventory (BDI) was used to assess
depressive symptoms. The BDI is a widely used 21-item self-report
questionnaire that evaluates the severity of depression [26]. This self-
report instrument has exhibited high internal consistency (o = .91)
and test-retest reliability (= 0.93 [23]).

The State-Trait Anxiety Inventory-State Anxiety Scale (STAI-S
Anxiety Scale) was used to measure anxiety. The STAI-S Anxiety
Scale is a widely used 20-item self-report inventory evaluating
“state” anxiety [24]. Items are rated on a 4-point Likert scale (e.g.,
from “Not at all” to “Very much so”). This self-report instrument
has exhibited high internal consistency (a = .86—.95) and test-retest
reliability (» = .65-.75 [24]).
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Design and Procedure

In an online survey using Qualtrics, participants were displayed
seven cues and asked to generate scenarios performing novel tasks
(e.g., “Take a moment to vividly imagine yourself directing traffic
in a busy intersection”) (see Appendix A). After imagining each
scenario, participants detailed their imagined physical exertion,
emotional state, environment, and surroundings through a written
description. Participants were then asked to rate perceived task
success on a 7-point Likert scale ranging from “very unsuccessful”
to “very successful” and simulation valence (i.e., positive, neutral,
or negative) (see Appendix B). After participants imagined, detailed,
and rated all seven events, the Beck Depression Inventory and the
STAI-S Anxiety Scale were administered to measure state anxiety
and depressive symptoms. Last, demographics were assessed through
a brief questionnaire to assess gender, age, ethnicity/race, education
level, and occupational status.

Results and Discussion

To measure the perceived success of the imagined events, a
“perceived task success” score was computed for each participant
by totaling the seven task success scores. A “positivity bias” score
was also computed by calculating the frequency counts of events
simulated in a positive, neutral, or negative valence. Negative valence
frequencies were subtracted from positive valence frequencies
to create an overall positivity bias score for each participant. BDI
and STAI-S results were scored per standard scoring instruments to
represent depressive symptom and state anxiety scores.

Pearson’s correlation coefficients were computed to evaluate
the relationship between depressive symptoms and perceived task
success, as well as positivity bias. There was a negative correlation
between depressive symptomatology and perceived task success,
r(91) =-0.22, p < .05. Additionally, there was a negative correlation
between depressive symptoms and positivity bias, #(91) = -0.26, p
<.05.

Pearson’s correlation coefficients were also computed to assess
the relationship between state anxiety and perceived task success,
as well as positivity bias. There was a negative correlation between
state anxiety and perceived task success, r(91) = -0.31, p < .01.
Additionally, there was a negative correlation between state anxiety
and positivity bias, 7(91) =-0.49, p <.001.

The current study was motivated to explore the relationship
between internalizing symptoms, positivity bias, and perceived task
performance in episodic future thinking. We first hypothesized that
individuals with higher levels of state anxiety and more symptoms
of depression would simulate future events with a more negative
valence than those with lower levels of symptoms. Second, we
hypothesized that individuals with higher state anxiety and more
symptoms of depression would imagine performing novel tasks less
successfully than those with fewer symptoms. Findings demonstrated
that individuals with higher scores of state anxiety and depressive
symptoms viewed imagined events with a lower positivity bias,
as well as imagined performing tasks less successfully. Thus, both
hypotheses of the current study were supported.

~

Variable M SD
1. PTS 42.0 6.9
2. Positivity Bias | 1.7 23
3. Depression 15.2 9.9
4. State Anxiety | 42.2 10.6

1 2 3
.666**
-221% -.262%
-313%% | -489%** | 687**

Table 1: Descriptive Statistics and Correlation Coefficients for Study

K Variables j

Note. ** p <0.01 (2-tailed); * p <0.05; N=93; PTS - Perceived Task Success

Study 2

Study One demonstrated that individuals who experience
temporary forms of psychological strain are more likely to imagine
themselves completing novel future tasks less successfully and
with a more negative valence. The aims of the current study were
twofold: 1.) to replicate the findings of Study One, and 2.) to explore
if this relationship extends to more lasting forms of psychological
strain (i.e., trait anxiety). We first hypothesized that individuals who
experience higher levels of trait anxiety, state anxiety, and depressive
symptoms would imagine performing novel tasks less successfully.
Second, we hypothesized that individuals who experience higher
levels of trait anxiety, state anxiety, and depressive symptoms would
imagine performing novel tasks with a more negative valence.

Method
Participants

One hundred and fifty-four undergraduate students at California
State University, Fresno were recruited using the Department
of Psychology experimental participation system. Twenty-eight
participants failed to complete the survey and were therefore
excluded from all analyses. Thus, the final sample consisted of 126
participants. Seventy-five percent of subjects were women, with ages
ranging from 17 to 23 (M = 19.35, SD = 1.87). Fifty-eight percent of
participants identified as Hispanic or Latino, 19% identified as Asian
or Pacific Islander, 15% identified as Caucasian, 6% identified as
Black or African American, 2% identified as other, and 1% identified
as Native American or American Indian. All participants earned a
high-school degree or equivalent. Participants were told they were

participating in a study that sought to better understand how humans
think about future events. Each student received one credit towards
their Introduction to Psychology research requirement for the
completion of the 20-minute online survey.

Materials and Procedure

Materials and procedures were identical to Study One with the
following exception: The State-Trait Anxiety Inventory (STAI) was
used to measure both state and trait anxiety, replacing the STAI-S
(which only measured state anxiety) in Study One. The STAI is a
widely used 40-item self-report inventory, with 20 items evaluating
“state” anxiety (STAI-S Scale) and 20 evaluating “trait” anxiety
(STAI-T Scale) [24]. Items are rated on a 4-point Likert scale (e.g.,
from “Not at all” to “Very much so0”). This self-report instrument
has high internal consistency (o = .86—.95) and test-retest reliability
(r = .65-.75 [24]). A brief demographics questionnaire was used to
assess participants’ gender, age, ethnicity/race, education level, and
occupational status.

Results and Discussion

As in Study One, to measure the perceived success of the imagined
events, a “perceived task success” score was computed for each
participant by totaling the seven task success scores. A “positivity
bias” score was computed by calculating the frequency counts of
events simulated in a positive, neutral, or negative valence for each
participant. Negative valence frequencies were subtracted from
positive valence frequencies to create an overall positivity bias score.
BDI and STAI-S results were scored per standard scoring instruments
to represent depressive symptom and state anxiety scores.
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Pearson’s correlation coefficients were computed to evaluate
the relationship between depressive symptoms and perceived task
success, as well as positivity bias. There was a negative correlation
between depressive symptomatology and positivity bias, (124) =
-0.17, p < .05. Pearson’s correlation coefficients were also computed
to assess the relationship between state anxiety and perceived task
success, as well as positivity bias. There was a negative correlation
between state anxiety and positivity bias, #(124) = -0.18, p < .05.
Lastly, Pearson’s correlation coefficients were computed to assess
the relationship between trait anxiety, perceived task success, and
positivity bias. There was a negative correlation between trait anxiety
and positivity bias, 7(124) =-0.21, p < .05.

We were motivated to explore the relationship between long-term
and short-term forms of psychological strain (e.g., state anxiety, trait
anxiety, and depressive symptoms) and positivity bias in episodic
future thinking. We first hypothesized that individuals with state
and trait anxiety, and depressive symptomatology would simulate
future events with a more negative valence than those with lower
levels of symptoms. Second, we hypothesized that individuals with
state and trait anxiety, as well as symptoms of depression would
imagine performing novel tasks less successfully than those with
fewer symptoms. Findings demonstrated that individuals with higher
scores of state and trait anxiety and depressive symptoms viewed
imagined events with a more negative valence, thus supporting our
first hypothesis and replicating the results of Study One.

N

Variable M SD 1 2 3 4
1. PTS 42.1 6.1

2. Positivity Bias 1.7 24 539%*

3. Depression 17.4 11.3 -.113 -.174*

4. State Anxiety 44.5 12.0 -.110 -177* .679%*

5. Trait Anxiety 27.7 11.0 -.125 -208% | 792%* | 833%*

Gable 2: Descriptive Statistics and Correlation Coefficients for Study Variables J

Note. ** p < 0.01 (2-tailed); * p <0.05; N=126; PTS - Perceived Task Success

General Discussion

Investigating the relationship between Episodic Future Thought
(EFT) and underlying symptoms or diagnosis of a psychological
disorder has been a focus of research over the last decade. The
primary goal of the current research was to extend this investigation
into the realms of depression and both state and trait anxiety. Our
aims were to examine the relationship of both temporary forms and
lasting forms of psychological strain (i.e., state anxiety, trait anxiety,
depressive symptoms) with how one envisions their performance of a
novel future task, and to replicate findings of a relationship between
perceived task performance, anxiety, and depressive symptoms.

Study One explored how state anxiety relates to perceived task
success (e.g., successful or unsuccessful) and valence (i.e., positive,
neutral, negative) in an imagined future scenario. As predicted, we
found that individuals who experienced higher levels of state anxiety
and more depressive symptoms tended to imagine performing novel
future tasks less successfully than those who experienced fewer
symptoms. Additionally, individuals with higher levels of state
anxiety and depressive symptoms possessed a lower positivity bias
when imagining future events than those with fewer symptoms.
In other words, individuals who experience more internalizing
symptoms tend to imagine performing future tasks through a more
negative lens.

Study Two aimed to explore how trait anxiety relates to perceived
task success (e.g., successful or unsuccessful) and valence (i.e.,
positive, neutral, negative) in an imagined future scenario, as well
as sought to replicate the findings of Study One. As predicted,
individuals who experienced higher levels of trait anxiety, state
anxiety, and depressive symptoms demonstrated a lower positivity
bias when imagining future events compared to those with fewer
symptoms. The results of Study Two, however, did not demonstrate
a relationship between temporary or lasting forms of psychological
strain with perceived task success, despite there being a strong
correlation between perceived task performance and positivity
bias. Such findings partially replicate the results of Study One,
which demonstrate a relationship between state anxiety, depressive
symptoms, and positivity bias in EFT. These results also exhibit the
extension of this relationship to more lasting forms of psychological
strain (i.e., trait anxiety).

Our results parallel previous findings demonstrating how anxious
individuals generate more negative experiences when imagining
the future [17], while depressed individuals generate fewer positive
scenarios when thinking about future outcomes [18]. Our findings
imply that how one envisions their future could also be related to short-
term psychological strain (e.g., state anxiety, depressive symptoms).
In other words, an individual’s mood and affect may relate to one’s
ability to envision a positive future, depending on the extent of state
anxiety or depressive symptoms experienced at that moment. These
findings complement existing literature on internalizing symptoms
and future outlook styles, given that past literature focuses on more
severe, long-term forms of psychological strain, for instance, clinical
disorders.

Study One demonstrated a more potent relationship between
state anxiety, perceived task performance, and positivity bias than
exhibited with depressive symptoms. A possible explanation may lie
in how anxiety is specifically a future-oriented emotional state driven
by the anticipation of future events [25]. Uncertainty is a significant
driving force for anxiety, which diminishes effective and efficient
preparation for the future; thus, anxiety is often invoked when
outcomes of future events are intrinsically unknown [25]. The EFT
cues developed and utilized were selected on the basis of novelty,
with each scenario involving a new situational environment that most
participants may have lacked experience with. Therefore, for those
more susceptible to state anxiety, the general lack of familiarity that
accompanied participants’ simulations may have contributed to a
greater tendency to imagine unsuccessful outcomes to each cue.

Our research is the first to explore perceptions of task performance
while investigating the relationship between EFT, anxiety, and
depressive symptoms. There are many possible explanations as
to why there may be a relationship between how one envisions
performing a future task, state anxiety, and depressive symptoms.
Many studies have linked low self-efficacy to anxiety and depression.
Self-efficacy, a concept coined by psychologist Albert Bandura [26],
refers to an individual’s belief in their competence or effectiveness
in executing behaviors. Low levels of self-efficacy generally
accompany higher levels of anxiety and depressive symptomatology.
In contrast, individuals with a stronger sense of self-efficacy tend to
be more resilient, less anxious, and less depressed [27,28]. Given that
anxious and depressed individuals tend to have lower self-efficacy,
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this may explain why participants with higher levels of state anxiety
and depressive symptoms imagined performing future tasks less
successfully than other participants. Individuals with higher levels of
state anxiety and depressive symptoms may have had a weaker belief
in their competency to execute each assigned task, resulting in less
successful imagined simulations.

Potential limitations of our findings include the use of subjective
self-report questionnaires. Additionally, given that these online
surveys were administered to an undergraduate population, materials
used were fitting for such a population. Events considered novel to
a population with less life experiences may not be representative
of populations with more life experiences. It is possible that some
participants may have already experienced the event cues provided
within the survey, which would influence their perceived task
success and valence ratings positively given they would already
have experience performing the task. Additionally, some particular
cues utilized may have been objectively easier or more difficult to
imagine, which would influence the success ratings within those
particular scenarios.

There are many avenues of investigation for future research on
EFT and psychological disorders. For instance, future research could
aim to explore the driving factors that propel anxious and depressed
individuals to pre-experience novel tasks in an unsuccessful manner.
In addition, it may be valuable to explore how to leverage EFT as
an intervention for reducing anxiety and depressive symptoms.
Rehearsing positive and rational episodes of the future may facilitate
long-term benefits for individuals who experience anxiety and
depressive symptoms.

To our knowledge, this research is the first exploration of novel
future task imagination and perceived success within anxiety and
depressive symptoms. Our research extends the existing literature on
EFT by highlighting the relationship between both temporary and
lasting forms of psychological strain across future outlook styles.
These findings emphasize how anxious and depressed individuals
tend to naturally produce more negative episodes of the future, which
provide significant clinical applications and open the door for future
research.

Conflicts of interest: The authors declare no conflict of interest.
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Appendix A

Episodic Future Thinking Cues

Task novelty and imagination ease of the EFT cues were created by the researchers
and screened in a survey (n = 25) to ensure the cues conformed to three parameters:
undergraduates have not performed the activity, and one can easily imagine themselves
performing the task both successfully and poorly. Difficulty to imagine performing each
cue successfully and unsuccessfully was rated on a 7 point Likert-type scale, with 1

indicating “very easy” and 7 indicating “very difficult”.

EFT Cue successfully unsuccessfully
M SD M SD
1. Starting an IV in a hospital 4.2 2.5 4.0 2.7
2. Piercing someone's ear 3.9 2.2 4.0 2.4
3. Directing traffic in a busy intersection 43 23 3.8 2.6
4. Painting a mural 4.7 2.2 3.5 2.7
5. Giving someone a tattoo 4.8 2.4 33 2.5
6. Landing during skydiving 4.9 2.7 3.8 2.5
7. Interviewing to be a Disneyland character | 4.1 24 4.5 23
Appendix B

Assessment of Imagined Scenarios
1. In detail, describe the event you imagined.

2. Describe your state of physical exertion.

3. Describe your environment.
4. Describe any other people present.
5. Describe your emotional state.

6. In the scenario you imagined, rate your outcome performance.

o Very Unsuccessful
o Somewhat Unsuccessful

o Neither Successful nor Unsuccessful

o Somewhat Successful
o Very Successful

7. In what context did you imagine the scenario?

o Negative
o Neutral
o Positive
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