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college students has generally increased, further leading to the Accepted 3 February 2026
emergence of future anxiety. However, the discussion on the inter-
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studies were conducted among Chinese college students to explore letter-writing activity
the psychological mechanisms through which uncertainty triggers
future anxiety and examine the role of letter-writing intervention in
alleviating future anxiety caused by uncertainty. In Study 1,
a questionnaire survey (N =833) was administered to examine the
mediating effect of future self-continuity on the link between
uncertainty and future anxiety, utilizing a simple mediation model
for analysis. In Study 2, a randomized controlled trial (N =185) was
conducted to confirm that improving future self-continuity through
letter-writing can interrupt the emergence of future anxiety
prompted by uncertainty. The findings of this research indicated
that future self-continuity functions as a mediating factor in the
relationship between uncertainty and future anxiety among college
students. Additionally, engaging in letter-writing activities may act
as an indirect means to alleviate future anxiety.

1. Introduction

In recent years, China has experienced sustained economic deceleration and
increasingly fierce competition in the job market. Data from the National Bureau
of Statistics indicates significant employment pressure among young adults (Yang
& Xue, 2023). These macroeconomic conditions have exacerbated college students’
sense of uncertainty regarding their future development, fostering prevalent phe-
nomena such as delaying job seeking through postgraduate entrance exams and
pursuing civil service positions for stability (Li, 2023). Concurrently, heightened
uncertainty has been associated with elevated levels of future anxiety among
college students (e.g., Duplaga & Grysztar, 2021; Paredes et al., 2021). Against
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this backdrop, this study aims to examine how uncertainty influences future
anxiety among Chinese college students and explore effective interventions for
future anxiety mitigation.

1.1. Uncertainty and future anxiety

Uncertainty has been described as a situation in which something is unknown or as the
experiential state of not being sure what will happen (Papenfuss et al., 2022). Scholars
have argued that people have the psychological need to feel certain about their world,
whereas uncertainty is threatening and can lead to anxiety, worries, and other uncomfor-
table feelings (Hogg, 2007). Indeed, uncertainty has been incorporated into theoretical
models of anxiety (e.g., Carleton, 2016; Grupe & Nitschke, 2013; Hirsh et al., 2012), and
numerous empirical research findings also support the association between the two (e.g.,
Papenfuss et al., 2021, 2022). In these studies, anxiety is often characterized as
a physiological experience or emotional state, or as an emotional disorder meeting
specific clinical criteria.

In recent years, future anxiety has gained increasing attention as a distinct form of
anxiety among college students (e.g., Paredes et al,, 2021; Regnoli et al., 2024). Zaleski
(1996) defined it as “an anticipated state of worry where individuals realize their inability
to cope with impending adverse situations and their potential consequences.” It is
important to acknowledge that future anxiety and clinical anxiety disorders share a core
cognitive feature: the presence of worry and prospective concerns about negative future
events (Ozdemir & Kuru, 2023; Zaleski, 1996).

However, the primary distinctions lie on a continuum of severity, pervasiveness, and
physiological manifestation. The core features of future anxiety, as a typically subclinical
experience, include: 1) primarily involving prospective cognitive concerns about specific
and often realistic negative future events (e.g., career development, academic achieve-
ment; Hammad, 2016); 2) focusing on uncertainty evaluation rather than immediate
emotional disturbance; and 3) typically not accompanied by significant physiological
symptoms (e.g., palpitations, panic). This contrasts with clinical anxiety disorders, which
are characterized by excessive, uncontrollable, and functionally impairing worry. Clinical
anxiety mainly manifests as pathological emotional and physiological responses, often
stemming from cognitive distortions about threats (e.g., overgeneralization, catastrophic
thinking; Ozdemir & Kuru, 2023).

Based on existing research evidence, the negative impacts of future anxiety on indivi-
duals’ psychosocial functioning manifest at three levels: cognitively, it significantly
reduces positive future expectations (Bujnowska et al., 2019); behaviorally, it leads to
excessive risk avoidance tendencies; and developmentally, prolonged unmitigated future
anxiety may develop into clinical anxiety disorders (Tashiro, 2004), severely impairing
mental health and subjective well-being (Oztekin et al., 2025; Paredes et al., 2021).
Particularly in the post-pandemic era, where environmental uncertainty has substantially
increased, future anxiety has transcended individual psychological issues to become
a pressing public health concern (Duplaga & Grysztar, 2021).

Given that uncertainty has been established as a significant precipitating factor for
various anxiety symptoms (Carleton, 2016), and that future anxiety shares underlying
mechanisms with other forms of anxiety disorders (Zaleski, 1996), this study proposes
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research hypothesis 1, namely that uncertainty will positively predict future anxiety in
college students.

1.2. The mediating role of future self-continuity

Although some studies have explored the association between perceived uncertainty and
future anxiety (e.g., Duplaga & Grysztar, 2021; Paredes et al., 2021), few research has yet
investigated the underlying mechanisms of this influence. Uncertainty identity theory
suggests that uncertain environments create ambiguity in an individual’s attitudes,
values, and behaviors, thereby threatening their self-identity (Hogg, 2007). From this we
hypothesize that this may be an important psychological mechanism by which uncer-
tainty produces future anxiety.

Since an individual’s self-identity relies on their perception of continuity and
coherence across their past, present, and future selves, future self-continuity has
long been considered a fundamental component of self-identity’s structure (Xue
et al., 2024). Future self-continuity refers to how closely an individual associates their
present self with their future self. Individuals who have high future self-continuity have
a clear idea of who they want to be in the future, frequently have optimistic opinions
about who they will become, and experience a close connection between their
present and future selves (Han et al., 2025). Previous research has confirmed that
uncertainty creates a subjective distance between an individual's present and past
selves (e.g., Yang et al., 2020). However, there is a lack of exploration into how
uncertainty influences the perceived connection between an individual’s present and
future selves. Some studies suggest that uncertainty can undermine an individual’s
sense of control (Landau et al., 2015). While in comparison to individuals with a high
sense of control, those with a low sense of control tend to be more negative and
pessimistic about the future, perceiving fewer connections between their present and
future selves (Anderson & Galinsky, 2006). This suggests that uncertainty may reduce
future self-continuity in college students.

On the other hand, future self-continuity has been shown to be a crucial psycho-
logical factor for individuals in transitional life phases, as it supports an individual’s
resilience and adaptability in coping with difficult situations (Levin et al., 2024).
According to the possible selves theory, individuals who have a clearer, more authen-
tic view of their potential selves and feel a stronger connection between their present
and future selves are more inclined to adopt positive behaviors to realize their ideal
future selves (Corte et al., 2022; Markus & Nurius, 1986). In other words, individuals
possessing higher future self-continuity are more inclined to implement proactive
coping strategies to improve their present situations. A lack of information and knowl-
edge about possible future events can lead to future anxiety (Czapinski & Peters,
1991). However, individuals with higher future self-continuity are likely to be more
proactive in seeking information, thereby reducing future anxiety caused by insuffi-
cient information.

Based on above, we propose research hypothesis 2, namely that future self-continuity
plays a mediating role in the relationship between uncertainty and future anxiety.
Uncertainty diminishes a college student’s perception of future self-continuity, which
subsequently results in the college student experiencing future anxiety.
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1.3. Intervention effects of letter-writing activity

Building on the premise that future self-continuity is the internal mechanism through
which uncertainty triggers future anxiety, this study employs a letter-writing activity to
mitigate the negative impact of uncertainty on future self-continuity, thereby alleviating
future anxiety among college students. Existing research amply confirms the significant
therapeutic potential of writing interventions in the realm of mental health. Among these,
Expressive Writing (EW) and Best Possible Self (BPS) writing are two prominent paradigms.
This study aims to review and differentiate these two paradigms, and on this basis,
propose a novel letter-writing intervention designed to enhance future self-continuity
more directly and effectively.

The early expressive writing paradigm typically required participants to write about
their deepest thoughts and feelings related to a stressful event (Pennebaker & Beall, 1986;
Ruini & Mortara, 2022). However, subsequent meta-analyses revealed significant hetero-
geneity in the effects of such purely emotion-focused writing (Frattaroli, 2006), which
prompted researchers to explore more effective intervention components. Subsequent
research has attempted to integrate cognitive reappraisal into expressive writing. By
guiding individuals to reflect on how a stressful event might positively shape their future
identity and goals, this approach has been shown to significantly enhance intervention
effectiveness (e.g., Lu & Stanton, 2009).

Meanwhile, Best Possible Self (BPS) writing, introduced by King (2001), represents
another important direction in interventions. Given its focus on positive future experi-
ences, some scholars also consider it a form of positive expressive writing focused on
future aspirations (Hoult et al., 2025). This method not only requires individuals to
envision an ideal future self and engage in role-playing but may also ask them to
formulate specific plans to achieve this possible self (e.g., Shapira & Mongrain, 2010).
Research has shown that BPS writing not only significantly enhances subjective well-
being but also improves physical health (Auyeung & Mo, 2019; Heekerens & Eid, 2021).

Synthesizing these more nuanced understandings of both paradigms, it is plausible
that their therapeutic effects are partly mediated by an implicitly enhanced future self-
continuity. For instance, reappraising the influence of the past on the future (in EW) or
vividly imagining a future self (in BPS) can indirectly strengthen the perceived connection
across time. However, neither paradigm targets future self-continuity as its primary and
explicit mechanism. Their processes are often unidirectional (from present to future in
BPS) or reflective (from past to present/future in EW).

Recognizing that external sources of uncertainty are often intractable, a more practical
therapeutic approach involves strengthening the internal psychological mechanisms that
can serve as a buffer against its negative effects. Building on this rationale, and to address
the limitations of existing methods, this study aims to enhance future self-continuity
directly and explicitly through a structured, bidirectional, and dialogic process via a letter-
exchange intervention. Unlike the unidirectional imagination in BPS or the reflective
reappraisal in EW, our letter-exchange intervention establishes an active dialogue
between the present and future selves. The crucial step - responding from the perspec-
tive of the future self (Chishima & Wilson, 2020) - is inspired by Gestalt therapy’s “empty
chair” technique (Perls et al., 1951). This requires participants to “role-play” and articulate
the viewpoint of their future selves, thereby facilitating a more profound integration of
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their temporal selves than what is achievable through one-way reflection or imagination.
The research by Chishima and Wilson (2020) confirms that it is precisely this explicit focus
on a bidirectional psychological exchange mechanism that makes it more effective in
enhancing future self-continuity than unidirectional writing.

Based on above, we propose research hypothesis 3, namely that exchanging letters
with one’s future self significantly improves future self-continuity, thereby blocking the
adverse effects of uncertainty on future anxiety.

1.4. The current research

We conducted two studies with Chinese college students to investigate the mechanism of
how uncertainty impacts future anxiety and the effectiveness of letter-writing as an
intervention. Study 1 employed a questionnaire survey, followed by the construction of
a simple mediation model with future self-continuity as the mediating variable. The
model aimed to confirmatively explore the impact mechanism of uncertainty on college
students’ future anxiety. Building upon the findings of Study 1, Study 2 combined both
survey and experimental methods to test the effectiveness of using letter-writing to
strengthen future self-continuity and lower future anxiety caused by uncertainty. All
research procedures in this study complied with the Helsinki Declaration and have
received approval from the institutional review board of the author’s affiliated institution.

2, Study 1
2.1. Participants

We distributed the questionnaires through an online survey platform, targeting college
students nationwide (March 2023). A total of 855 responses were collected, from which
we excluded 10 questionnaires due to patterned or straight-line responses, as well as 12
guestionnaires containing outliers in age (e.g., over 25 years old) or academic year (e.g.,
graduate students). Ultimately, we obtained 833 valid responses, including 312 males
(37.5%) and 521 females (62.5%). The participants’ ages ranged from 18 to 25 years (M =
21, SD =1.51). The distribution across academic years was as follows: 70 freshmen (8.4%),
168 sophomores (20.2%), 251 juniors (30.1%), and 344 seniors (41.3%). Informed consent
was obtained from all participants prior to the survey, and they were informed that
completing the questionnaire would earn them a 5-yuan reward. Respondents were
also told that they could withdraw from the study at any time, and the anonymity and
confidentiality of the survey results were emphasized. On average, participants took 2 to
15 minutes to complete the questionnaire (mean time = 7.4 min).

2.2. Measures

Uncertainty was assessed through the Uncertainty Scale developed by Liu (2018), which
includes 11 items (e.g., “Faced with employment pressure, | feel uncertain about whether
I can find a good job.,” “With the rising housing prices, | feel uncertain about whether | will
be able to afford a home in the future.”), evaluated on a 7-point Likert scale ranging from 1
(“completely disagree”) to 7 (“completely agree”). The overall uncertainty level was
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represented by the mean score across these 11 items, with higher values reflecting
greater levels of uncertainty. In this study, the scale showed good reliability, with
a Cronbach’s a of 0.872.

Future self-continuity was assessed using the Future Self-Continuity
Questionnaire (FSCQ), originally developed by Sokol and Serper (2019) and later
translated into Chinese by Shen et al. (2022). This questionnaire has shown strong
reliability and validity in past studies and has been widely applied, including in
Chinese contexts (e.g., Guo et al., 2024). The FSCQ includes 10 items (e.g., “How
similar is your personality now to what it will be like 10years from now?,” “How
vividly can you imagine what your family relationships will be like in 10 years from
now?”), each rated on a 6-point Likert scale from 1 (“completely different” or
“Barely able” or “Do not like at all”) to 6 (“completely the same” or “Fully capable”
or “Like very much”). The average score across the 10 items indicated the level of
future self-continuity, with higher scores indicating higher levels. The questionnaire
exhibited satisfactory reliability in this study with a Cronbach’s a coefficient of
0.789.

Future anxiety was measured using the Future Anxiety Scale developed by Zaleski
(1996). This scale consists of 29 items (e.g., “I am afraid to plan for the future,” “I worry
about the failures which await me”), including 5 reverse-scored items. It has demonstrated
good reliability and validity within the Chinese cultural context (e.g., Yang et al., 2015). For
this study, the scale was first translated into Chinese and then revised through discussion
of the language expressions, resulting in the final version of the scale used in this research.
Each item was rated on a 7-point Likert scale from “1 = strongly disagree” to “7 = strongly
agree.” The overall level of future anxiety was represented by the mean score of the 29
items, with higher scores reflecting greater future anxiety levels. The scale demonstrated
high reliability in this study with a Cronbach’s a coefficient of 0.941.

2.3. Statistical analysis

The data were subjected to descriptive statistics, correlation analysis, and mediation effect
model analysis using SPSS 21.0 and the PROCESS macro plugin for SPSS. The significance
of regression coefficients was assessed using the bootstrap method (Wen & Ye, 2014). By
reconstructing the sample distribution through random sampling with replacement, 5000
samples were generated to obtain standard errors of parameter estimates and 95% bias-
corrected confidence intervals. A confidence interval (Cl) not including zero indicated
statistical significance.

2.4. Results

To minimize common method bias, several procedural controls were implemented during
the data collection phase following the recommendations of Zhou and Long (2004). For
instance, we provided a clear cover letter emphasizing that the survey was for academic
purposes only and ensuring participants of their complete anonymity. Additionally, we
incorporated reverse-coded items in the scales to reduce the potential for patterned
responses. After data collection, the Harman single-factor test was conducted to assess
the presence of common method bias. Results from an unrotated exploratory factor
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Table 1. Correlations and descriptive statistics for the measured variables (N = 833)(Author's Work/
source: authors).

Variables M SD 1 2 3 4 5 6
(1) Gender — — 1

(2) Age 21 1.51 —0.03 1

(3) Grade — — 0.10%* 0.70%* 1

(4) Uncertainty 3.51 0.60 0.24%* 0.01 —0.04 1

(5) Future Self-continuity 3.35 0.59 —0.07* 0.07 0.04 —0.21** 1

(6) Future Anxiety 2.91 0.81 0.10%* —0.06 —0.09* 0.57** —0.41%* 1

Note. *p < 0.05, **p < 0.01.

analysis showed 8 distinct factors with eigenvalues exceeding 1. The first factor explained
only 30% of the variance, which is significantly below the 40% threshold. Thus, it can be
inferred that common method bias did not severely impact the validity of this study.

Correlation analyses were conducted for gender, age, grade, and measurement vari-
ables. As shown in Table 1, there were significant negative correlations between uncer-
tainty and future self-continuity (r=—0.21, p < 0.01) and significant positive correlations
between uncertainty and future anxiety (r=0.57, p < 0.01). Future anxiety and future self-
continuity were significantly correlated negatively (r=—0.41, p < 0.01). Additionally, since
age showed no significant correlations with other variables, only gender and grade were
considered as control variables in subsequent analyses.

After standardizing variable scores, we conducted a mediation analysis using Model 4
from the SPSS macro. Controlling for gender and grade variables, uncertainty significantly
positively predicted future anxiety (8=0.57, p <0.001, 95% Cl =[0.46, 0.57]). The predic-
tive effect of uncertainty on future anxiety declined but remained significant once the
mediator variable was added (8=0.51, p <0.001, 95% Cl=[0.46, 0.57]). Uncertainty sig-
nificantly negatively predicted future self-continuity (8=—0.21, p <0.001, 95% Cl=[—
0.28, —0.14]), and future self-continuity significantly negatively predicted future anxiety
(B=—0.30, p < 0.001, 95% Cl =[—0.35, —0.25]). The association between uncertainty and
future anxiety was significantly mediated by future self-continuity (Effect size = 0.06, 95%
Cl =10.04, 0.09]).

In summary, the results of Study 1 supported both Hypothesis 1 and Hypothesis 2,
indicating that uncertainty triggers future anxiety in college students, and part of this
impact is mediated by reducing future self-continuity.

3. Study 2

Building upon the findings of Study 1, which established that uncertainty erodes future
self-continuity and subsequently heightens future anxiety, Study 2 was designed to test
a psychological intervention. It is crucial to clarify that the goal of this intervention was
not to reduce or alter individuals’ perception of external uncertainty, as societal and
structural uncertainties are often beyond an individual’'s direct control. Instead, the
intervention targets the internal psychological mechanism identified in Study 1.

The logic is as follows: If uncertainty acts as a stressor that weakens the link between
the present and future self (i.e., future self-continuity), then an intervention that proac-
tively strengthens this link should serve as a protective buffer. By bolstering future self-
continuity, we hypothesize that it is possible to mitigate the negative downstream
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consequences of uncertainty on future anxiety, even while the perception of uncertainty
itself remains unchanged. Therefore, Study 2 aims to test whether the letter-writing
intervention can moderate the pathway between uncertainty and future self-continuity,
thereby providing further, more robust support for the mediating role of future self-
continuity discovered in Study 1. This shifts the focus from eliminating the external
problem (uncertainty) to strengthening internal resilience (future self-continuity).

3.1. Participants

A total of 200 college students were recruited from online platform (Credamo). One
participant from the experimental group and 14 participants from the control group
were excluded due to answering time less than 10 minutes and failing to meet the
minimum word requirement of 200 words. The final sample consisted of 185 participants,
including 60 males (32.4%) and 125 females (67.6%). Students from freshmen to seniors
were represented with 20 (10.8%), 38 (20.5%), 61 (33.0%), and 66 (35.7%) participants,
respectively. The age of participants ranged from 18 to 25 years (M =21, SD = 1.40).

3.2. Experimental materials and procedure

3.2.1. Intervention efficacy check

To verify the effectiveness of the letter-writing intervention before testing its moderating
role, we recruited 68 undergraduate students (M,ge = 19 years, 39.7% male) to participate
in a single-group pre-test/posttest experiment. A power analysis using G*Power indicated
90% power to detect a medium effect size (d = 0.4). Participants completed pre- and post-
intervention assessments of future self-continuity (ape =0.692, apost =0.717) and future
anxiety (apre = 0.893, apost = 0.914) during a 45-minute offline session.

The intervention procedure was adapted from Chishima and Wilson (2020) and com-
prised three stages: envisioning one’s future self, writing a letter to that future self, and
responding from the future self's perspective (see supplemental material).

In the first stage, participants spent approximately five minutes writing a brief but
realistic profile of themselves 3-5 years into the future, addressing aspects such as physical
appearance, occupation, living situation, and social relationships (minimum 50 words).

Next, participants wrote a letter to their future selves based on the profile they had created,
describing their current thoughts, feelings, goals, and concerns (minimum 200 words; dura-
tion: 15 minutes). After a short break, participants moved on to the final stage of the task.

In this final stage, they were asked to imagine themselves living the lives they had
previously described. They then re-read the letters they had written and, assuming the
role of their future selves, wrote a response addressed to their present-day selves (mini-
mum 200 words; duration: 15 minutes).

3.2.2. Main experiment procedure

After providing informed consent, all participants were assured of anonymity and received
a 10-yuan compensation. They first completed a demographic information sheet followed by
the Uncertainty Questionnaire (Liu, 2018). Using Credamo’s intelligent randomization system
with a block size of 4, participants were then stratified by gender and grade and randomly
allocated in a 1:1 ratio to either the experimental (n=100) or control group (n =100). Chi-
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square tests indicated no significant differences between the two groups in terms of gender
()(2(1) =0.958, p=0.328) and grade (x2(3)=3.906, p=0.272). To comprehensively evaluate
group comparability, this study further employed equivalence testing (TOST) for verification
(Harms & Lakens, 2018; Xu et al., 2022). The results revealed strong evidence for gender
proportion equivalence (90% Cl [—0.068, 0.203] within +0.30 margin, ps < 0.001), but insuffi-
cient evidence for grade equivalence (90% Cl [—0.496, —0.007] not fully within +0.40 margin).
Consequently, grade level was included as a covariate in subsequent analyses to control for
potential confounding effects.

The experimental group completed the same letter-writing task as the pretest. In
contrast, the control group engaged in three writing tasks related to travel: (1) describing
a destination they recently wished to visit and explaining why (minimum 50 words), (2)
planning a detailed travel route and itinerary (minimum 200 words), and (3) recommend-
ing a travel route and itinerary for someone visiting their hometown (minimum 200
words). After completing the writing tasks, all participants were instructed to fill out the
Future Self-Continuity Questionnaire (Sokol & Serper, 2019) and the Future Anxiety
Questionnaire (Zaleski, 1996).

The Cronbach’s a coefficients for the Uncertainty Questionnaire, Future Self-Continuity
Questionnaire, and Future Anxiety Questionnaire in this survey were 0.706, 0.770, and
0.925, respectively.

3.3. Results

3.3.1. Manipulation check

A one-sample t-test was conducted to compare difference scores (posttest minus pretest)
to zero. Participants showed significant increases in future self-continuity (M, = 3.18, SD
= 0.44; Mpose = 3.49, SD = 0.46; Myier=0.31, t (67) = 7.58, p < 0.001, d = 0.92) and significant
reductions in future anxiety (Mp. =3.26, SD =0.52; Mo = 3.02, SD = 0.65; Myir =—0.24,
t (67)=—4.71, p<0.001, d=0.42). There was also a significant negative correlation
between changes in future self-continuity and future anxiety (r =—0.292, p < 0.01), con-
firming the intervention’s effectiveness in both increasing future self-continuity and
reducing future anxiety.

3.3.2. Moderated mediation analysis

Independent samples t-tests revealed no significant difference between the experi-
mental (M=3.54, SD=0.72) and control groups (M=3.60, SD=0.50) in uncertainty
scores (t =—0.60, df=183, p=0.55, d=0.09). The TOST analysis further confirmed
equivalence, with the 90% CI [- 0.15, 0.33] entirely within our prespecified +0.40
equivalence bounds (ps <0.05), indicating moderate evidence for group equivalence
in baseline uncertainty levels. In addition, the experimental group had significantly
higher future self-continuity (t=4.59, df=183, p<0.001, d=0.68) and lower future
anxiety (t =—2.32, df=183, p<0.05, d=0.34) than the control group.

Correlation analysis (see Table 2) revealed that uncertainty was negatively correlated
with future self-continuity (r =—0.239, p <0.01) and positively correlated with future
anxiety (r=0.566, p <0.01). future self-continuity was negatively correlated with future
anxiety (r =—0.407, p < 0.01).
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Table 2. Differences in variable scores between groups (N = 185) (author’s Work/source: authors).

M (SD)
Control Group
Experimental Group (n=99) (n=286) 1 2 3
(1) Uncertainty 3.54 (0.72) 3.60 (0.50) 1
(2) Future Self-continuity 3.58 (0.47) 3.22 (0.58) —0.239%* 1
(3) Future Anxiety 2.76 (0.76) 3.01 (0.70) 0.566** —0.407** 1

Note. **p < 0.01.

A moderated mediation model was tested using PROCESS Model 7, with uncertainty as
the independent variable, future self-continuity as the mediator, future anxiety as the
dependent variable, group as the moderator (experimental group coded as O, control
group coded as 1), and grade as the control variable. All variables were transformed into
Z-scores. Results showed that uncertainty did not significantly predict future self-
continuity (8=0.08, p=0.48, 95% Cl =[—0.15, 0.31]), but the interaction between group
and uncertainty significantly predicted future self-continuity (8 =—0.34, p < 0.05, 95% ClI
=[—0.65, —0.04]). Uncertainty positively predicted future anxiety (8=0.30, p <0.001,
95% Cl =[0.16, 0.45]), and future self-continuity negatively predicted future anxiety (8 =
—0.26, p <0.001, 95% Cl =[—0.41, —0.12]) (see Table 3).

Simple slope analysis was conducted to further interpret the interaction effect. As
illustrated in Figure 1 (which includes 95% confidence bands), in the control group,
uncertainty significantly and negatively predicted future self-continuity (Bsimple =—0.27,
SEsimple =0.10, t=—2.60, p <0.05, 95%Cl [—0.47, —0.06]), with a conditional indirect
effect of 0.07 (95% CI [0.01, 0.16]). Conversely, in the experimental group, the predictive
effect of uncertainty on future self-continuity was not significant (Bsimplte = 0.08, SEgimple =
0.12, t=0.70, p =0.48, 95%CI [—0.15, 0.31]), and the conditional indirect effect was also
not significant (95%CI [—0.09, 0.03]).

The simple slope analysis revealed a critical insight: the negative relationship
between uncertainty and future self-continuity, which was significant in the control
group (replicating the pattern from Study 1), became non-significant in the experi-
mental group. This suggests that the letter-writing intervention successfully buf-
fered participants from the detrimental impact of uncertainty on their connection
with their future selves. Consequently, by neutralizing this negative pathway, the

Table 3. Parameter estimates of the moderated mediation model (N =185) (author’s Work/source:
authors).

Regression model Goodness-of-fit index Regression coefficient
DV v R R F B t p LLCI  uLdl
Future Self-continuity 032 010  3.94**
Uncertainty 0.08 069 048 —0.15 0.31
Groups —045 —283 0.01 —0.77 —0.14
Groups*Uncertainty —034 —220 0.03 —0.65 —0.04
grade 0.03 038 0.71 —0.13 0.19
Future Anxiety 045 021 12.24%**
Uncertainty 0.30 421 0.00 0.16 0.45
Future Self-continuity —0.26 —3.53 000 —041 —0.12
grade —0.11 —154 013 —0.25 0.03

Note. ***p < 0.001; **p < 0.01.
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Figure 1. Interaction between groups and uncertainty on future self-continuity (author’s Work/source:
authors). Note. Shaded areas represent 95% confidence intervals.

intervention indirectly mitigated the downstream effect on future anxiety.Thus,
Hypothesis 3 was supported.

4, General discussion

Amidst the ongoing rise in uncertainty in society, this study aimed to analyze the
internal psychological mechanisms through which uncertainty triggers future anxi-
ety in college students and intervene to lower such anxiety. Firstly, this study
confirmed that future self-continuity serves as a mediating factor in the psycholo-
gical process connecting uncertainty with future anxiety. Secondly, the efficacy of
letter-writing in enhancing future self-continuity was examined on an exploratory
level. Building upon this, a randomized experimental study was conducted, con-
firming that the letter-writing intervention serves as an effective strategy to bolster
future self-continuity. Crucially, this enhancement of future self-continuity appears
to buffer college students against the anxiogenic effects of uncertainty. While the
intervention does not eliminate their perception of uncertainty, it effectively severs
the toxic link between uncertainty and the erosion of self-continuity, thereby
preventing the subsequent rise in future anxiety. This provides a practical pathway
for intervention, focusing on internal resilience when external stressors are
intractable.
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4.1. The mechanisms of uncertainty on future anxiety

The results of this study indicated that uncertainty significantly predicts higher levels of
future anxiety in college students. Many previous studies exploring the relationship
between uncertainty and anxiety have constrained uncertainty to specific sources (e.g.,
uncertainty of illness) (e.g., Cypress, 2016) or focused on individuals’ negative perceptions
about uncertainty (e.g., intolerance of uncertainty) (e.g., Anderson et al., 2012; Carleton
et al.,, 2012). Moreover, anxiety in these studies is often defined as a physiological emo-
tional experience. In contrast, this study conceptualizes uncertainty as individuals’ general
perception of a constantly changing and uncertain social environment (Liu, 2018).
Additionally, future anxiety is more about cognition rather than a physiological emotional
experience (Zaleski, 1996). Despite conceptual differences, the findings still align with
earlier conclusions, suggesting the universality of uncertainty leading to anxiety across
contexts.

In addition, the study confirmed that future self-continuity mediates the relationship
between uncertainty and future anxiety. Building upon Uncertainty-ldentity Theory
(Hogg, 2007), we found that uncertainty significantly diminishes individuals’ future self-
continuity. Concurrently, this study also validated that future self-continuity negatively
predicts future anxiety, aligning with Possible Selves Theory (Markus & Nurius, 1986) and
existing empirical research (e.g., Rutchick et al., 2018; Sokol & Serper, 2019). Previous
theories suggest that the influence of future self-continuity on future anxiety is a gradual
process, wherein individuals with clearer, more positive future self-perceptions progres-
sively engage in active information seeking and behavioral adjustments, thereby reducing
future anxiety (Corte et al., 2022; Markus & Nurius, 1986). However, the experimental
results of this study (a single 45-minute letter-writing intervention significantly enhanced
future self-continuity and reduced future anxiety) suggest that the impact of future self-
continuity on future anxiety may not solely rely on long-term behavioral adjustments, but
can also directly alleviate anxiety through immediate self-cognitive restructuring. This
finding expands our understanding of the mechanisms by which future self-continuity
operates, hinting at its potential to adjust individuals’ psychological states in a short
timeframe.

In addition to uncertainty-identity frameworks, it is also important to consider how
our findings relate to other prominent models of anxiety, such as mindfulness-based
and cognitive-behavioral approaches. Mindfulness-based interventions aim to reduce
anxiety by encouraging individuals to cultivate present-moment awareness and adopt
an attitude of nonjudgmental acceptance toward uncertainty (e.g., Borquist-Conlon
et al., 2019). Meanwhile, cognitive-behavioral models (e.g., Heimberg et al., 2014)
target maladaptive beliefs and cognitive distortions about the future, helping indivi-
duals reframe negative expectations and reduce anxiety. Both approaches emphasize
momentary emotion regulation, either by anchoring awareness or restructuring
thought patterns. In contrast, the current study highlights future self-continuity -
a temporally extended self-concept — as a critical mechanism through which indivi-
duals cope with uncertainty. Rather than merely focusing on immediate cognitive
changes or emotion regulation, this model emphasizes the coherence between pre-
sent and future selves as a buffer against future-oriented anxiety. Such coherence may
promote long-term planning, future-oriented motivation, and meaning in life
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(Chishima et al., 2021; Hong et al., 2024). This perspective not only enriches current
understandings of self-identity and anxiety, but also opens new directions for future
interventions.

4.2. Intervention effects of letter-writing activity

The results of Study 2 supported the effectiveness of letter-writing interventions for
uncertainty-induced future anxiety. In the randomized controlled trial, uncertainty
showed a significant negative predictive effect on future self-continuity within the control
group, and future self-continuity significantly mediated the relationship between uncer-
tainty and future anxiety. However, neither of these effects was significant in the experi-
mental group.

Three possibilities were proposed to explain how letter-writing indirectly intervened
future anxiety in this study. Firstly, the letter-writing may interrupt the future anxiety
triggered by uncertainty, possibly through expanding the participant’s vision of the
future. In uncertain situations, individuals often restrict their focus on the future and
instead concentrate more heavily on the present (Amir et al., 2018; Li et al., 2015). For
instance, some studies have validated that uncertainty promotes individuals to choose
smaller immediate gains over larger future benefits (Wu et al., 2022). The results of this
study have shown that letter-writing enhances the future self-continuity of participants
and expands their vision of the future, whereas this may enable participants to view
current dilemmas from the perspective of a longer timeframe, thereby alleviating the
negative emotions associated with current dilemmas (Chishima et al., 2021). Secondly,
letter-writing may interrupt the future anxiety triggered by uncertainty by enhancing the
participants’ sense of control. Previous studies have indicated that uncertainty threatens
individual's basic psychological need for control (Landau et al., 2015). By engaging in
letter-writing activity, individuals form a more positive and optimistic image of their
future selves, contributing to improved self-control, proactiveness, and a sense of control
in facing dilemmas (Fu et al., 2020; Sokol & Serper, 2019). This, in turn, reduces the
perceived uncertainty or threat factors and significantly lowers individual future anxiety
levels (Zvolensky et al., 1998). Third, the letter-writing intervention may alleviate anxiety
by promoting wise reasoning. Recent research demonstrates that adopting a future-
oriented temporal perspective significantly facilitates wise reasoning — a metacognitive
capacity to navigate social challenges with intellectual humility, recognition of uncer-
tainty, consideration of others’ viewpoints, and integration of diverse perspectives (Zhang
et al., 2024). Specifically, reflecting on one’s future self through letter-writing encourages
a distanced and abstract mode of thinking, which enhances wisdom-related processes
such as self-distancing and perspective-taking (Kross & Grossmann, 2012; Zhang et al.,
2024). This shift toward a broader temporal viewpoint helps individuals reframe immedi-
ate uncertainties within a larger context, thereby reducing anxiety through wiser, more
balanced reasoning (Baltes & Staudinger, 2000; Jiang et al., 2025).

Previous studies have only explored the effects of letter-writing on enhancing indivi-
dual academic performance (e.g., Barnett et al., 2019), career planning (e.g., Chishima &
Wilson, 2020), or exercise habits (e.g., Rutchick et al., 2018). This study takes a step further
by extending the application of letter-writing to the field of mental health, offering
a nuanced and expanded perspective on how letter-writing can be utilized.
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5. Limitations and future directions

While this study makes both theoretical and practical contributions, several limitations
should be acknowledged. First, our examination of the relationship between uncertainty
and anxiety did not account for potential confounding effects of personality traits.
Specifically, individuals with lower intolerance of uncertainty may develop more negative
cognitions in uncertain situations (Carleton et al., 2012). Neuroticism as a personality trait
can heighten sensitivity to environmental stressors and emotional instability (Barlow
et al., 2014; Rosellini & Brown, 2011). Furthermore, sense of control — defined as one’s
perceived ability to influence outcomes — when diminished, may exacerbate the negative
effects of uncertainty and weaken self-continuity (Gibbs et al., 2023). Future studies
should incorporate these factors to strengthen the reliability of causal inferences.

Secondly, while this study used a randomized experimental design to manipulate and
test the immediate effects of letter-writing on enhancing future self-continuity and
indirectly reducing future anxiety, it did not examine the long-term effects of this activity.
Previous research has yielded inconsistent conclusions about the long-term intervention
effects of a brief one-time letter-writing activity. Some studies have demonstrated that
a single short letter-writing activity can significantly predict the level of career planning in
students one month later (e.g., Chishima & Wilson, 2020), while others have found that
a one-time letter-writing activity does not have significant long-term effects on improving
students’ academic performance (e.g., Barnett et al., 2019). Chishima et al. (2021) pointed
out that if experimental manipulations can induce changes in individuals’ thought
patterns and be repeatedly activated over time in specific contexts, such activities may
promote lasting changes. Considering the goal of therapeutic interventions is to achieve
lasting improvement, future research should explore how to leverage the intervention of
letter-writing into long-term effects.

Third, despite matching the intervention in terms of time and writing effort, the control
task might not have achieved a comparable level of cognitive and emotional engagement
as the future-oriented letter-writing task. This disparity in engagement could potentially
confound the observed intervention effects. Specifically, the absence of a parallel reflec-
tive component - such as writing back from the perspective of an experienced traveler -
further limited the equivalence of the two conditions and the depth of psychological
processing. Consequently, future research should consider refining the control condition
or include manipulation checks to ensure that the control task engages participants at
a psychologically comparable depth.

Finally, this study’s causal inferences warrant careful consideration due to metho-
dological constraints. In Study 1, the cross-sectional design, while revealing statistically
significant mediation patterns, inherently limits causal interpretation by failing to
establish temporal precedence or adequately control confounding variables (Rohrer
et al., 2022). Study 2's experimental manipulation of the mediator (future self-
continuity) provided preliminary evidence for the directional pathway from enhanced
future self-continuity to reduced future anxiety. However, the absence of experimental
manipulation for the independent variable (uncertainty) precludes definitive conclu-
sions about the complete causal chain from uncertainty to future self-continuity to
anxiety. To strengthen causal claims, future investigations should implement full
experimental designs that systematically manipulate both uncertainty conditions and
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future self-continuity interventions. Additionally, incorporating longitudinal or inten-
sive longitudinal designs (e.g., daily diary studies) would help establish temporal
dynamics while capturing potential reciprocal relationships between these constructs.
Such methodological advancements would not only address the current limitations
but also provide deeper insight into the developmental trajectories of uncertainty-
induced anxiety.

Although social environments inherently contain elements of uncertainty that present
challenges for individuals, the results of this study demonstrate that individuals can
reduce the psychological impact of uncertainty on mental health by adjusting their
connection to their future selves. Letter-writing is a straightforward and implementable
intervention that can be independently undertaken to effectively mitigate the negative
effects of uncertainty. Popularizing this intervention among college students holds sig-
nificant practical importance, particularly in an era of increasing social complexity and
change.

Disclosure statement

The authors have no relevant financial or non-financial interests to disclose.

Funding

This work was supported by the 2024 Jiangsu Province Education Science Planning Project No. [B-b/
2024/01/187] and two projects from the Ministry of Education Humanities and Social Sciences
Planning Fund [Nos. 21YJA860017 and 25YJCZHO017].

Authors’ contribution

Jingjing Chen was responsible for research design, data analysis, and writing the first draft of the
manuscript. Wenting Huang was responsible for data collection. Jie Bai gave suggestions on the
experimental design and the first draft of the paper. All authors read and approved the final
manuscript.

Data availability statement

The data sets generated for this study are available on request to the corresponding author.

Ethics statement

The study protocol was approved by the Ethics Committee of the Nanjing Forestry University prior
to the commencement of the study. All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the institutional research committee and
with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

References

Amir, D., Jordan, M. R.,, & Rand, D. G. (2018). An uncertainty management perspective on long-run
impacts of adversity: The influence of childhood socioeconomic status on risk, time, and social



16 J. CHEN ET AL.

preferences. Journal of Experimental Social Psychology, 79, 217-226. https://doi.org/10.1016/j.jesp.
2018.07.014

Anderson, C,, & Galinsky, A. D. (2006). Power, optimism, and risk-taking. European Journal of Social
Psychology, 36(4), 511-536. https://doi.org/10.1002/ejsp.324

Anderson, K. G., Dugas, M. J., Koerner, N., Radomsky, A. S., Savard, P., & Turcotte, J. (2012).
Interpretive style and intolerance of uncertainty in individuals with anxiety disorders: A focus
on generalized anxiety disorder. Journal of Anxiety Disorders, 26(8), 823-832. https://doi.org/10.
1016/j.janxdis.2012.08.003

Auyeung, L., & Mo, P. K. H. (2019). The efficacy and mechanism of online positive psychological
intervention (PPI) on improving well-being among Chinese university students: A pilot study of
the best possible self (BPS) intervention. Journal of Happiness Studies, 20(8), 2525-2550. https://
doi.org/10.1007/s10902-018-0054-4

Baltes, P. B., & Staudinger, U. M. (2000). Wisdom: A metaheuristic (pragmatic) to orchestrate mind
and virtue toward excellence. The American Psychologist, 55(1), 122-136. https://doi.org/10.1037//
0003-066X.55.1.122

Barlow, D. H., Ellard, K. K., Sauer-Zavala, S., Bullis, J. R., & Carl, J. R. (2014). The origins of neuroticism.
Perspectives on Psychological Science, 9(5), 481-496. https://doi.org/10.1177/1745691614544528

Barnett, M. D., Hernandez, J., & Melugin, P. R. (2019). Influence of future possible selves on outcome
expectancies, intended behavior, and academic performance. Psychological Reports, 122(6),
2320-2330. https://doi.org/10.1177/0033294118806483

Borquist-Conlon, D. S., Maynard, B. R., Brendel, K. E., & Farina, A. S. (2019). Mindfulness-based
interventions for youth with anxiety: A systematic review and meta-analysis. Research on Social
Work Practice, 29(2), 195-205. https://doi.org/10.1177/1049731516684961

Bujnowska, A. M., Rodriguez, C., Garcia, T., Areces, D., & Marsh, N. V. (2019). Parenting and future
anxiety: The impact of having a child with developmental disabilities. International Journal of
Environmental Research and Public Health, 16(4), 668. https://doi.org/10.3390/ijerph16040668

Carleton, R. N. (2016). Into the unknown: A review and synthesis of contemporary models involving
uncertainty. Journal of Anxiety Disorders, 39, 30-43. https://doi.org/10.1016/j.janxdis.2016.02.007

Carleton, R. N, Mulvogue, M. K, Thibodeau, M. A., McCabe, R. E., Antony, M. M., & Asmundson, G. J.
(2012). Increasingly certain about uncertainty: Intolerance of uncertainty across anxiety and
depression. Journal of Anxiety Disorders, 26(3), 468-479. https://doi.org/10.1016/j.janxdis.2012.
01.011

Chishima, Y., Huai-Ching Liu, I. T., & Wilson, E. (2021). Temporal distancing during the COVID-19
pandemic: Letter writing with future self can mitigate negative affect. Applied Psychology: Health
and Well-Being, 13(2), 406-418. https://doi.org/10.1111/aphw.12256

Chishima, Y., & Wilson, A. E. (2020). Conversation with a future self: A letter-exchange exercise
enhances student self-continuity, career planning, and academic thinking. Se/f and Identity, 20(5),
646-671. https://doi.org/10.1080/15298868.2020.1754283

Corte, C,, Lee, C. K, Stein, K. F., & Raszewski, R. (2022). Possible selves and health behavior in
adolescents: A systematic review. Self and Identity, 21(1), 15-41. https://doi.org/10.1080/
15298868.2020.1788137

Cypress, B. S. (2016). Understanding uncertainty among critically ill patients in the intensive care
unit using Mishel’s theory of uncertainty of illness. Dimensions of Critical Care Nursing, 35(1),
42-49. https://doi.org/10.1097/DCC.0000000000000152

Czapinski, J., & Peters, G. (1991). The onion theory of happiness: Basic concepts and cross-
cultural test. In N. Bleichrot & P. D. Drenth (Eds.), Contemporary issues in cross-cultural
psychology (pp. 196-216). Swets & Zeitlinger Francisco.

Duplaga, M., & Grysztar, M. (2021). The association between future anxiety, health literacy and the
perception of the COVID-19 pandemic: A cross-sectional study. Healthcare, 9(1), 43. https://doi.
org/10.3390/healthcare9010043

Frattaroli, J. (2006). Experimental disclosure and its moderators: A meta-analysis. Psychological
Bulletin, 132(6), 823-865. https://doi.org/10.1037/0033-2909.132.6.823



SELF AND IDENTITY 17

Fu, G., Li, S., & Guo, J. (2020). The relationship between future self-continuity and mobile phone
dependence of college students: Mediating role of self-control. International Journal of Social
Studies, 8(3), 17-24. https://doi.org/10.11114/ijsss.v8i3.4788

Gibbs, W. C., Kim, H. S., Kay, A. C., & Sherman, D. K. (2023). Who needs control? A cultural perspective
on the process of compensatory control. Social and Personality Psychology Compass, 17(2),
e12722. https://doi.org/10.1111/spc3.12722

Grupe, D. W., & Nitschke, J. B. (2013). Uncertainty and anticipation in anxiety: An integrated
neurobiological and psychological perspective. Nature Reviews Neuroscience, 14(7), 488-501.
https://doi.org/10.1038/nrn3524

Guo, P. P, Jiang, P. P, & Yu, H. Y. (2024). Relation of future self-continuity to family support and
meaning in life in college students. Chinese Mental Health Journal, 38(3), 265-270.

Hammad, M. A. (2016). Future anxiety and its relationship to students’ attitude toward academic
specialization. Journal of Education and Practice, 7(15), 54-65.

Han, L., Siegert, R. J., & Wrapson, W. (2025). A comprehensive psychometric evaluation of the Future
Self-Continuity Questionnaire. Journal of Personality Assessment, 107(4), 496-506. https://doi.org/
10.1080/00223891.2024.2443412

Harms, C., & Lakens, D. (2018). Making “null effects” informative: Statistical techniques and infer-
ential frameworks. Journal of Clinical and Translational Research, 3(S2), 382-393. https://doi.org/
10.18053/jctres.03.201752.007

Heekerens, J. B., & Eid, M. (2021). Inducing positive affect and positive future expectations using the
best-possible-self intervention: A systematic review and meta-analysis. The Journal of Positive
Psychology, 16(3), 322-347. https://doi.org/10.1080/17439760.2020.1716052

Heimberg, R. G., Brozovich, F. A, & Rapee, R. M. (2014). A cognitive-behavioral model of social
anxiety disorder. Social Anxiety, 705-728. https://doi.org/10.1016/B978-0-12-394427-6.00024-8

Hirsh, J. B., Mar, R. A., & Peterson, J. B. (2012). Psychological entropy: A framework for understanding
uncertainty-related anxiety. Psychology Review, 119(2), 304-320. https://doi.org/10.1037/
a0026767

Hogg, M. A. (2007). Uncertainty-identity theory. Advances in Experimental Social Psychology, 39(6),
69-126. https://doi.org/10.1016/50065-2601(06)39002-8

Hong, E. K., Zhang, Y., & Sedikides, C. (2024). Future self-continuity promotes meaning in life through
authenticity. Journal of Research in Personality, 109, 104463. https://doi.org/10.1016/j.jrp.2024.
104463

Hoult, L. M., Wetherell, M. A., Edginton, T., & Smith, M. A. (2025). Positive expressive writing
interventions, subjective health and wellbeing in non-clinical populations: A systematic review.
PLOS ONE, 20(5), e0308928. https://doi.org/10.1371/journal.pone.0308928

Jiang, S., Jiang, T., & Wei, Q. (2025). “A wise man is never confused”: Reasoning ability and anxiety in
COVID-19 pandemic. Applied Economics Letters, 32(17), 2518-2523. https://doi.org/10.1080/
13504851.2024.2334445

King, L. A. (2001). The health benefits of writing about life goals. Personality and Social Psychology
Bulletin, 27(7), 798-807. https://doi.org/10.1177/0146167201277003

Kross, E., & Grossmann, I. (2012). Boosting wisdom: Distance from the self enhances wise reasoning,
attitudes, and behavior. Journal of Experimental Psychology: General, 141(1), 43-48. https://doi.
org/10.1037/a0024158

Landau, M. J,, Kay, A. C., & Whitson, J. A. (2015). Compensatory control and the appeal of a structured
world. Psychological Bulletin, 141(3), 694-722. https://doi.org/10.1037/a0038703

Levin, C., Nenninger, S., Freundlich, D., Glatt, S., & Sokol, Y. (2024). How future self-continuity
mediates the impact of job loss on negative mental health outcomes among transitioning
veterans. Military Psychology, 36(5), 491-503. https://doi.org/10.1080/08995605.2023.2215697

Li, J., Huang, R. H,, & Zeng, X. Q. (2015). The effects of tolerance of uncertainty on intertemporal
choices and its context-dependency. Journal of PsychologicaD-19 pandemic: Understanding and
weathering the continuing storm. Journal of Clinical Psychology in Medical Settings, 29, 645—653.
https://doi.org/10.1007/s10880-021-09816-x

Li, Y. Z. (2023). The public management perspective to alleviate the college graduates “civil service
application fever” thinking. Employment and Guarantee, (1), 73-75. https://kns.cnki.net/kcms2/



18 J. CHEN ET AL.

article/abstract?v=edIgllIFUcgtym2PUDXnnxXILB64ZIPAdwBxjzyQ4Th6VRV1Hr7wTy7j-
MITypRS410573Wa9-_NVLw9nmjB_HnFhK3xz31v60hlcyXcJt_81ZZwc87Sw-
8neQUPE60JuNpxY4067DdJFX91mjgX-KObYyHmMjxA3ZOpU7VYAlis3Am32cl5hwew==&uniplat
form=NZKPT&language=CHS

Liu, H. Y. (2018). Do the high and low class people believe in conspiracy theories when they are
uncertainty [Doctoral Dissertation, Central China Normal University].

Lu, Q. & Stanton, A. L. (2009). How benefits of expressive writing vary as a function of writing
instructions, ethnicity and ambivalence over emotional expression. Psychology & Health, 25(6),
669-684. https://doi.org/10.1080/08870440902883196

Markus, H., & Nurius, P. (1986). Possible selves. American Psychologist, 41(9), 954-969. https://doi.org/
10.1037/0003-066x.41.9.954

Ozdemir, I., & Kuru, E. (2023). Investigation of cognitive distortions in panic disorder, generalized
anxiety disorder and social anxiety disorder. Journal of Clinical Medicine, 12(19), 6351. https://doi.
org/10.3390/jcm 12196351

Oztekin, G. G., Gdmez-Salgado, J., & Yildinnm, M. (2025). Future anxiety, depression and stress among
undergraduate students: Psychological flexibility and emotion regulation as mediators. Frontiers
in Psychology, 16, 1517441. https://doi.org/10.3389/fpsyg.2025.1517441

Papenfuss, I., Lommen, M. J. J,, Grillon, C., Balderston, N. L., & Ostafin, B. D. (2021). Responding to
uncertain threat: A potential mediator for the effect of mindfulness on anxiety. Journal of Anxiety
Disorders, 77, 102332. https://doi.org/10.1016/j.janxdis.2020.102332

Papenfuss, |, Lommen, M. J. J,, Huisman, M., & Ostafin, B. D. (2022). Aversive response to uncertainty
as a mediator for the effect of a mindfulness intervention on symptoms of anxiety. International
Journal of Psychophysiology, 179, 30-42. https://doi.org/10.1016/j.ijpsycho.2022.06.014

Paredes, M. R., Apaolaza, V., Fernandez-Robin, C., Hartmann, P., & Yanez-Martinez, D. (2021). The
impact of the COVID-19 pandemic on subjective mental well-being: The interplay of perceived
threat, future anxiety and resilience. Personality and Individual Differences, 170, 110455. https://
doi.org/10.1016/j.paid.2020.110455

Pennebaker, J. W., & Beall, S. K. (1986). Confronting a traumatic event: Toward an understanding of
inhibition and disease. Journal of Abnormal Psychology, 95(3), 274-281. https://doi.org/10.1037/
0021-843X.95.3.274

Perls, F. S., Hefferline, R. F., & Goodman, P. (1951). Gestalt therapy: Excitement and growth in the
human personality. The Julian Press.

Regnoli, G. M., Tiano, G., & De Rosa, B. (2024). Serial mediation models of future anxiety and Italian
young adults psychological distress: The role of intolerance of uncertainty and non-pathological
worry. European Journal of Investigation in Health, Psychology and Education, 14(6), 1834-1852.
https://doi.org/10.3390/ejihpe 14060121

Rohrer, J. M., Hiinermund, P., Arslan, R. C., & Elson, M. (2022). That's a lot to process! Pitfalls of
popular path models. Advances in Methods and Practices in Psychological Science, 5(2), 5(2).
https://doi.org/10.1177/25152459221095827

Rosellini, A. J., & Brown, T. A. (2011). The Neo five-factor inventory: Latent structure and relationships
with dimensions of anxiety and depressive disorders in a large clinical sample. Assessment, 18(1),
27-38. https://doi.org/10.1177/1073191110382848

Ruini, C., & Mortara, C. C. (2022). Writing technique across psychotherapies-from traditional expres-
sive writing to new positive psychology interventions: A narrative review. Journal of
Contemporary Psychotherapy, 52(1), 23-34. https://doi.org/10.1007/s10879-021-09520-9

Rutchick, A. M., Slepian, M. L., Reyes, M. O., Pleskus, L. N., & Hershfield, H. E. (2018). Future
self-continuity is associated with improved health and increases exercise behavior. Journal of
Experimental Psychology: Applied, 24(1), 72-80. https://doi.org/10.1037/xap0000153

Shapira, L. B., & Mongrain, M. (2010). The benefits of self-compassion and optimism exercises for
individuals vulnerable to depression. The Journal of Positive Psychology, 5(5), 377-389. https://doi.
org/10.1080/17439760.2010.516763

Shen, J. X.,, Wang, Y., & Zhou, C. Y. (2022). Application of the Chinese version of the future
self-continuity questionnaire in college students. Chinese Mental Health Journal, 36(1), 73-76.



SELF AND IDENTITY 19

Sokol, Y., & Serper, M. (2019). Experimentally increasing self-continuity improves subjective
well-being and protects against self-esteem deterioration from an ego-deflating task. /dentity,
19(2), 157-172. https://doi.org/10.1080/15283488.2019.1604350

Tashiro, N. A. (2004). Anxiety and conflict: Neurotic disorders and somatoform disorders. Kyushu
University Press.

Wen, Z. L., & Ye, B. J. (2014). Analyses of mediating effects: The development of methods and
models. Advances in Psychological Science, 22(5), 731-745. https://doi.org/10.3724/SP.J.1042.
2014.00731

Wu, X., Li, J., & Li, Y. (2022). The impact of uncertainty induced by the COVID-19 pandemic on
intertemporal choice. Journal of Experimental Social Psychology, 103, 104397. https://doi.org/10.
1016/j.,jesp.2022.104397

Xu, Y., Lu, C, Wang, J,, Song, Q. Jia, B., & Hu, C. (2022). Evaluating nil effect in psychological research:
A practical primer (in Chinese). Chinese Journal of Applied Psychology, 28(3), 369-384.

Xue, L., Fan, H, Yan, Y., Zhang, L., Jiang, Y., & Chen, L. (2024). Connected to the future, life is more
meaningful: The effect of future self-continuity on the presence of meaning. Current Psychology,
43(33), 26713-26725. https://doi.org/10.1007/s12144-024-06521-4

Yang, L. L, Liu, H. Y., & Lv, H. C. (2015). The relationship of self-concept clarity and future anxiety: The
role of values. Advances in Psychology, 5(11), 681-689. https://doi.org/10.12677/ap.2015.511088

Yang, Q., Ybarra, O., Zhao, Y., & Huang, X. (2020). Restoring meaning: Self-uncertainty increases
subjective distance between the past and present self. Social Behavior and Personality: An
International Journal, 48(7), 1-9. https://doi.org/10.2224/sbp.8823

Yang, Z.Y., & Xue, L. N. (2023). The mechanism of “45-degree youth” and the way to guide it. China
Youth Study, 12, 112-119. https://doi.org/10.19633/j.cnki.11-2579/d.2023.0154

Zaleski, Z. (1996). Future anxiety: Concept, measurement, and preliminary research. Personality and
Individual Differences, 21(2), 165—174. https://doi.org/10.1016/0191-8869(96)00070-0

Zhang, H., Glassman, H., Ji, L. J., Huang, C,, & Hu, C. S. (2024). Future-oriented temporal perspective
promotes wise reasoning. Journal of Personality, 92(4), 1158-1171. https://doi.org/10.1111/jopy.
12879

Zhou, H., & Long, L. R. (2004). Statistical remedies for common method biases. Advances in
Psychological Science, 12(6), 942-950.

Zvolensky, M. J., Lejuez, C. W., & Eifert, G. H. (1998). The role of offset control in anxious responding:
An experimental test using repeated administrations of 20% carbon dioxide-enriched air.
Behavior Therapy, 29(2), 193-209. https://doi.org/10.1016/5S0005-7894(98)80002-6



