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Abstract

Introduction and Aim: Generalized anxiety is characterized by persistent worry, heightened
sensitivity to uncertain situations, and difficulty modifying cognitive perspectives and coping
strategies, potentially impairing students’ academic functioning and psychological adjustment.
This study aimed to determine the effectiveness of acceptance and commitment therapy on
intolerance of uncertainty and cognitive flexibility among university students with symptoms of
generalized anxiety.

Methodology: This applied study employed a quasi-experimental pretest—posttest design with a
control group. The statistical population consisted of students with generalized anxiety symptoms
at Ayandegan University in 2025. Thirty eligible students were recruited through convenience
sampling and randomly assigned to an acceptance and commitment therapy group or a control
group, with 15 participants in each group. Data were collected using the Intolerance of Uncertainty
Scale developed by Freeston et al. and the Cognitive Flexibility Inventory developed by Dennis
and Vander Wal. The experimental group received eight weekly 90-minute sessions of acceptance
and commitment therapy, whereas the control group received no intervention. The data were
analyzed using repeated-measures analysis of variance and Bonferroni post-hoc comparisons.

Findings: The time-by-group interaction was significant for the components of intolerance of
uncertainty, with effect sizes of 0.243 for self-referential uncertainty and 0.405 for perceived
unfairness (p<0.001). Significant between-group differences were also observed for self-referential
uncertainty (F=7.948, p=0.009) and perceived unfairness (F=11.599, p=0.002). Bonferroni
comparisons indicated that, in the intervention group, self-referential uncertainty and perceived
unfairness scores decreased by 4.467 and 5.333 points, respectively (p<0.001). The time-by-group
interaction for cognitive flexibility was also significant (Pillai’s trace=0.886, F=14.578, p<0.001).
In the intervention group, scores for alternatives, control, and alternatives for human behaviors
increased by 5.533, 6.000, and 2.933 points, respectively (p<0.001), whereas no significant
pretest—posttest changes were observed in the control group.

Conclusion: Acceptance and commitment therapy was effective in reducing intolerance of
uncertainty and improving cognitive flexibility among students with generalized anxiety
symptoms. By promoting acceptance of internal experiences, cognitive defusion, present-moment
awareness, values clarification, and committed action, this intervention may help students respond
more adaptively to worry, ambiguity, and anxiety-provoking circumstances.
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Extended Abstract

Introduction and Aim

Generalized anxiety is characterized by persistent,
excessive, and difficult-to-control worry across
multiple domains of everyday life, including
academic performance, future employment, financial
circumstances, interpersonal relationships, health, and
ordinary decision-making. Unlike transient anxiety,
generalized anxiety reflects a relatively enduring
pattern of threat anticipation that may be accompanied
by restlessness, fatigue, concentration difficulties,
irritability, muscular tension, and sleep disturbance.
Evidence indicates that state and trait anxiety are
represented through partly distinct neural patterns,
suggesting that anxiety may involve both immediate
responses to situational threat and a more stable
tendency to interpret ambiguous circumstances as
dangerous (Saviola et al., 2020). Among university
students, these processes may be intensified by
academic competition, repeated evaluation,
developmental transitions, reduced access to familiar
support networks, and uncertainty about educational
and occupational futures.

Two cognitive variables appear particularly important
in explaining the persistence of generalized anxiety
symptoms: intolerance of uncertainty and cognitive
flexibility. Intolerance of uncertainty refers to a
tendency to perceive uncertain, ambiguous, or
unpredictable situations as threatening, unacceptable,
or emotionally overwhelming. Individuals with high
intolerance of uncertainty frequently attempt to obtain
absolute assurance, avoid decisions, postpone action,
seek repeated reassurance, or engage in prolonged
worry. These strategies may temporarily reduce
distress but eventually reinforce the belief that
uncertainty is intolerable. Difficulties in emotion
regulation and maladaptive cognitive patterns may
further intensify this process. Early maladaptive
schemas have been associated with emotion
regulation problems and alexithymia, indicating that
rigid beliefs and ineffective emotional processing may
contribute to persistent psychological distress
(Pilkington et al., 2024). Likewise, treatments directed
at deeply rooted cognitive-emotional patterns have
shown potential benefits for individuals with severe
anxiety disorders (Straarup et al., 2022).

Cognitive flexibility refers to the capacity to modify
perspectives, generate alternative interpretations, shift
between cognitive strategies, and adapt behavior to
changing environmental demands. It enables
individuals to recognize that a situation may have
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more than one explanation and that ineffective
responses can be replaced with more adaptive
alternatives. Cognitive flexibility may include both
broad capacities and task-specific processes that are
activated according to contextual demands (Deak &
Wiseheart, 2015). Clinical research has also linked
impaired flexibility to difficulties in shifting cognitive
rules and adapting behavior under changing
conditions (Dickstein et al., 2007). In students with
generalized anxiety symptoms, cognitive inflexibility
may manifest as persistent catastrophic interpretation,
attentional fixation on potential threats, difficulty
considering neutral or positive outcomes, and
repeated use of ineffective coping strategies.

Maladaptive cognitive emotion regulation strategies
may strengthen the relationship between rigid
interpretations and anxiety. Rumination,
catastrophizing, self-blame, and repetitive negative
thinking have been linked to social anxiety and
problematic patterns of behavior (zsido et al., 2021).
Individual differences in cognitive emotion regulation
also shape how people interpret and respond to
emotionally demanding experiences (Lee & Paik, 2019).
In addition, maladaptive cognitive regulation may
intensify the adverse effects of social comparison by
directing attention toward perceived inadequacy and
threatening interpersonal interpretations (Lee et al.,
2019). These findings suggest that interventions for
generalized anxiety should not focus exclusively on
the content of negative thoughts but should also target
the individual’s relationship with thoughts, emotional
experiences, and uncertainty.

Acceptance and commitment therapy is a third-wave
behavioral  approach  designed to increase
psychological flexibility. Rather than attempting to
eliminate unpleasant thoughts and emotions directly,
this treatment changes the manner in which
individuals  relate to internal  experiences.
Psychological inflexibility is commonly characterized
by experiential avoidance, cognitive  fusion,
disconnection from the present moment, attachment to
a conceptualized self, unclear values, and failure to
engage in committed action. The Acceptance and
Action Questionnaire-I1 was developed within this
framework to assess experiential avoidance and
psychological inflexibility, both of which are
considered central processes in psychological distress
(Bond et al., 2011). Cognitive fusion and experiential
avoidance have also been identified as significant
predictors of anxiety and depression (Cookson et al.,
2020).




Acceptance and commitment therapy uses six
interrelated processes: acceptance, cognitive defusion,
present-moment awareness, self-as-context, values
clarification, and committed action. Acceptance
involves openness to uncomfortable internal
experiences without unnecessary struggle. Cognitive
defusion helps individuals observe thoughts as mental
events rather than literal truths. Present-moment
awareness redirects attention from repetitive future-
oriented worry to current experience. Self-as-context
promotes an observing perspective toward internal
events, while values clarification and committed
action support meaningful behavior despite emotional
discomfort. Changes in psychological flexibility
during acceptance and commitment therapy have been
associated with therapeutic improvement (Twohig et
al., 2015). A comprehensive systematic and meta-
analytic review further identified psychological
flexibility and inflexibility as important treatment
mechanisms within this approach (Macri & Rogge,
2024).

Acceptance and  commitment  therapy  has
demonstrated beneficial effects across diverse
populations. Improvements in stress and well-being
have been linked to increased psychological flexibility
during an acceptance and commitment therapy self-
help intervention (Wersebe et al., 2018). Group-based
interventions have improved mental health among
nurses exposed to highly stressful and unpredictable
working conditions (Han et al, 2022), while
mindfulness-oriented interventions have also reduced
stress and burnout in healthcare professionals
(Armstrong & Tume, 2022). Systematic reviews have
supported the use of acceptance and commitment
therapy among family caregivers (Han et al., 2021),
and internet-delivered guided self-help formats have
shown feasibility for carers of people with dementia
(Kishita et al., 2022). Its usefulness has also been
reported among parents experiencing sustained
psychological burden (Byrne et al., 2021).

Evidence from medical settings similarly suggests
that acceptance-based interventions can improve
psychological adaptation under conditions of
uncertainty and limited control. Acceptance and
commitment therapy has shown beneficial effects in
patients with breast cancer (Li et al., 2021), advanced
lung cancer (Li et al., 2024), and leukemia (Abow et al.,
2023). Group-based acceptance and commitment
therapy has also improved resilience among young
people with substance abuse problems (Dallas et al.,
2025). Although the concept of acceptance may be
misunderstood, therapeutic acceptance does not imply
passivity or endorsement of harmful circumstances.
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This distinction is particularly important given that
social acceptance of harmful practices may be shaped
by cultural and gender-related factors (Paintsil et al.,
2023). Within acceptance and commitment therapy,
acceptance refers specifically to openness toward
internal experience while maintaining responsible,
value-consistent behavior.

Generalized anxiety has also been treated through
other process-oriented approaches, including intensive
short-term dynamic psychotherapy, with preliminary
evidence of clinical effectiveness (Lilliengren et al.,
2017). However, acceptance and commitment therapy
may be particularly suitable for students because it
directly addresses attempts to control uncertainty,
disengagement from meaningful action, and rigid
attachment to threatening thoughts. Accordingly, the
present study aimed to determine the effectiveness of
acceptance and commitment therapy on intolerance of
uncertainty and cognitive flexibility in university
students with symptoms of generalized anxiety.

Methodology

This applied study employed a quasi-experimental
pretest—posttest design with a control group. The
statistical population consisted of university students
with symptoms of generalized anxiety at Ayandegan
University in 2025. Thirty eligible students were
recruited through convenience sampling and
randomly assigned to an acceptance and commitment
therapy group or a control group, with 15 participants
in each group. Eligibility criteria included obtaining a
high score on a generalized anxiety questionnaire,
being an enrolled student, providing written informed
consent, and not receiving another psychological
intervention during the study. Participants were
excluded if they missed more than two treatment
sessions or voluntarily withdrew from the research.

Data were collected using the 27-item Intolerance of
Uncertainty Scale and the 20-item Cognitive
Flexibility Inventory. The Intolerance of Uncertainty
Scale was rated on a five-point Likert continuum,
with higher scores indicating greater intolerance of
uncertainty. The Cognitive Flexibility Inventory was
rated on a seven-point Likert scale and assessed
alternatives, perceived control, and alternatives for
human behavior. Higher scores reflected greater
cognitive flexibility.

The experimental group received eight weekly 90-
minute group sessions of acceptance and commitment
therapy. The intervention included psychoeducation
about anxiety and worry, identification of ineffective
control strategies, creative hopelessness, acceptance




of internal experiences, cognitive defusion,
mindfulness, present-moment awareness, self-as-
context, values clarification, goal setting, and
committed action. The final session included relapse
prevention, review of treatment skills, and posttest
administration. The control group received no
intervention during the study period.

The data were analyzed using descriptive statistics,
Levene’s test, Mauchly’s test of sphericity, repeated-
measures analysis of variance, multivariate tests,
univariate within-subject effects, between-subject
effects, and Bonferroni post-hoc comparisons.
Greenhouse—Geisser and Huynh—Feldt corrections
were used when the assumption of sphericity was
violated. The significance level was set at 0.05.

Findings

Descriptive results showed that the mean total
intolerance of uncertainty score in the intervention
group decreased from 65.73 at pretest to 55.93 at
posttest, whereas the control group showed only a
slight reduction from 66.33 to 65.33. In the
intervention group, the self-referential component
decreased from 35.13 to 30.67, and the perceived
unfairness component decreased from 30.60 to 25.27.
In the control group, the corresponding changes were
minimal.

The multivariate effect of time on intolerance of
uncertainty was significant, F(4,112)=9.129, p=0.001,
partial 1=0.246. The time-by-group interaction was
also significant, F(4,112)=7.459, p=0.001, partial
n?>=0.210. At the univariate level, the time-by-group
interaction was significant for self-referential
uncertainty, F(1.416,39.637)=9.006, p=0.002, partial
n%=0.243, and perceived unfairness,
F(1.423,39.843)=19.089, p=0.001, partial 1>=0.405.
Significant between-group effects were found for self-
referential uncertainty, F(1,28)=7.948, p=0.009, and
perceived unfairness, F(1,28)=11.599, p=0.002.

Bonferroni comparisons showed that the intervention
group experienced significant pretest-to-posttest
reductions of 4.467 points in self-referential
uncertainty and 5.333 points in perceived unfairness,
both at p=0.001. No significant changes were
observed in the control group. Between-group
comparisons also showed significantly lower scores in
the intervention group for self-referential uncertainty
and perceived unfairness.

For cognitive flexibility, the intervention group’s total
mean score increased from 42.53 at pretest to 57.00 at
posttest, whereas the control group changed only from
41.93 to 42.47. In the intervention group, the
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alternatives component increased from 20.40 to 25.93,
perceived control increased from 16.67 to 22.67, and
alternatives for human behavior increased from 5.47
to 8.40.

The multivariate effect of time on cognitive flexibility
was significant, F(6,110)=13.280, p=0.001, partial
1n?=0.420. The time-by-group interaction was also
significant, F(6,110)=14.578, p=0.001, partial
n?=0.443. Significant between-group effects were
observed for alternatives, F(1,28)=7.629, p=0.010,
perceived control, F(1,28)=9.313, p=0.005, and
alternatives for human behavior, F(1,28)=7.744,
p=0.010. Bonferroni comparisons showed that the
intervention group improved by 5.533 points in
alternatives, 6.000 points in perceived control, and
2.933 points in alternatives for human behavior, with
all comparisons significant at p=0.001. No significant
pretest-to-posttest changes were detected in the
control group.

Discussion and Conclusion

The findings demonstrated that acceptance and
commitment therapy significantly reduced intolerance
of uncertainty and increased cognitive flexibility
among students with symptoms of generalized
anxiety. The reduction in self-referential uncertainty
suggests that participants became less likely to
interpret uncertainty as evidence of personal weakness
or inability. The reduction in perceived unfairness
indicates that uncertain situations were less frequently
experienced as unacceptable, unjust, or intolerable
after treatment.

These changes may be explained by the intervention’s
emphasis on abandoning ineffective efforts to obtain
complete control over thoughts, emotions, and future
outcomes. Through acceptance and cognitive
defusion, participants learned to observe anxiety-
related thoughts without treating them as facts that
required immediate action. This likely reduced
reassurance seeking, repetitive worry, and avoidance.
Present-moment awareness may also have weakened
the tendency to remain mentally preoccupied with
hypothetical future threats.

The increase in cognitive flexibility indicates that
participants became more capable of generating
alternative  interpretations,  perceiving  greater
behavioral control, and considering multiple
explanations for human behavior. Defusion exercises
may have helped them recognize that an anxious
interpretation is only one possible interpretation.
Values clarification and committed action may have
further strengthened their capacity to choose behavior




according to meaningful goals rather than according
to immediate emotional discomfort.

The improvement in perceived control should not be
interpreted as an increased ability to control all
internal or external events. Rather, it reflects a more
adaptive  distinction  between  uncontrollable
experiences and controllable behavior. Participants
may have learned that they could not always prevent
worry or uncertainty but could still decide how to
respond, continue academic tasks, maintain
relationships, and pursue personally meaningful goals.

Overall, acceptance and commitment therapy appears
to be an effective intervention for addressing
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cognitive and emotional processes involved in
generalized anxiety symptoms among university
students. By reducing experiential avoidance and rigid
attachment  to  threatening  thoughts  while
strengthening acceptance, present-moment awareness,
flexible perspective taking, and value-based action,
the intervention improved students’ ability to function
under uncertain conditions. These findings support the
use of group-based acceptance and commitment
therapy in university counseling centers for students
who experience chronic worry, low tolerance of
uncertainty, and cognitive rigidity.
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