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Abstract 

Background: Generalized anxiety symptoms are highly prevalent among university students and are associated with academic 

impairment, reduced quality of life, and elevated risk of comorbid depression [¹²]. Mindfulness-based interventions (MBIs) and 

cognitive behavioral therapy (CBT) are both empirically supported approaches, yet head-to-head comparisons within student 

populations remain limited [³⁴]. 

Objective: This study compared the relative effectiveness of an 8-week mindfulness-based program and an 8-week CBT-

based program against a waitlist control on self-reported generalized anxiety symptoms among undergraduate students. 

Method: A three-arm, parallel-group design was used with 120 participants (n = 40 per arm). This study uses a simulated 

dataset created for academic training purposes; all participant scores, group means, and statistical outputs were generated to 

reflect plausible response patterns consistent with the published anxiety-intervention literature and do not represent data 

collected from real participants. Anxiety symptoms were assessed using the Generalized Anxiety Disorder 7-item scale (GAD-

7) at baseline and weekly across the 8-week intervention period. 

Key Results: Mean GAD-7 scores declined from 57.6 to 41.3 in the mindfulness group and from 58.9 to 38.7 in the CBT 

group, compared with a modest decline from 58.2 to 56.1 in the waitlist control. A mixed-design ANOVA simulated for this 

dataset indicated a significant group × time interaction (p < 0.001), with both active interventions outperforming control, and 

the CBT group showing a marginally steeper decline than the mindfulness group in the later weeks of the program. 

Conclusion: Both intervention modalities were associated with substantially greater anxiety reduction than waitlist control, 

with CBT showing a modest advantage in later-stage symptom reduction, suggesting both approaches represent viable, 

scalable options for university counseling services pending replication with real clinical samples. 
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Introduction 

Anxiety disorders represent one of the most common 

categories of psychological distress reported among 

university students, with prevalence estimates in 

undergraduate populations frequently exceeding those 

observed in the general adult population [1]. The transition to 

university life introduces a distinctive cluster of stressors, 

including academic performance pressure, financial strain, 

social reconfiguration, and, for many students, separation 

from established support networks, all of which have been 

implicated as proximal contributors to elevated anxiety 

symptomatology during this developmental period [2]. Left 

unaddressed, generalized anxiety symptoms during 

university years have been associated with lower academic 

achievement, increased attrition risk, and elevated 

likelihood of developing comorbid mood disorders later in 

life [3]. 

Two intervention frameworks dominate the contemporary 

evidence base for anxiety reduction in non-clinical and 

subclinical populations: cognitive behavioral therapy (CBT) 

and mindfulness-based interventions (MBIs) [4]. CBT 

operates primarily through the identification and 

restructuring of maladaptive cognitive patterns, such as 

catastrophizing and overgeneralization, paired with 

behavioral techniques including graded exposure and 

structured problem-solving [5]. Mindfulness-based 

approaches, by contrast, emphasize present-moment, non-

judgmental awareness of thoughts and bodily sensations, 

with the theoretical mechanism of action centering on 

reduced experiential avoidance and decreased rumination 

rather than direct cognitive restructuring [6]. 

Meta-analytic evidence has generally supported the efficacy 

of both approaches relative to no-treatment or waitlist 

controls across adult populations, with effect sizes for 

anxiety reduction typically falling in the moderate-to-large 

range for both modalities [78]. However, direct head-to-head 

comparisons between CBT and MBIs, particularly within 

university student samples specifically (as opposed to 

general adult clinical or community samples), remain 

comparatively scarce, and existing comparisons have 

produced mixed findings regarding which approach, if 

either, confers a meaningful relative advantage [910]. 

A further gap in the existing literature concerns the temporal 

dynamics of symptom change across the intervention 

period. Most published trials report only pre-post outcome 

differences at a single endpoint, which obscures potentially 

important differences in the rate and shape of symptom 

reduction over time — for instance, whether one 

intervention produces faster initial gains while the other 

produces more durable late-stage improvement [11]. 

Understanding these temporal patterns has practical 

implications for university counseling services seeking to 
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allocate limited intervention slots efficiently across an 

academic term. 

The present study was designed with three specific 

objectives: (i) to compare the overall magnitude of 

generalized anxiety symptom reduction produced by an 8-

week mindfulness-based program versus an 8-week CBT-

based program relative to a waitlist control among 

undergraduate students; (ii) to characterize the weekly 

trajectory of symptom change across the 8-week 

intervention period for each condition; and (iii) to examine 

baseline coping-strategy distribution as a potential 

contextual factor relevant to intervention response. It is 

hypothesized that both active interventions will produce 

significantly greater anxiety reduction than waitlist control, 

and that the CBT-based intervention will show a 

comparatively steeper decline specifically in the later weeks 

of the program, consistent with its more structured, skills-

accumulation-based therapeutic mechanism. 

  

Literature Review 

The cognitive-behavioral model of anxiety, originally 

formalized in the context of clinical anxiety disorders, 

conceptualizes anxious symptomatology as arising from the 

interaction between distorted automatic thoughts, 

maladaptive behavioral avoidance patterns, and 

physiological arousal [12]. Within this framework, 

therapeutic change is understood to occur through 

systematic identification of cognitive distortions, structured 

behavioral experiments that disconfirm catastrophic 

predictions, and graded exposure to avoided situations, with 

symptom reduction theorized to accumulate progressively as 

new, more adaptive thought-behavior patterns are reinforced 

across sessions [13]. 

Mindfulness-based theoretical models, by contrast, draw 

substantially from acceptance-based and third-wave 

behavioral traditions, positing that anxiety is maintained less 

by the content of anxious thoughts than by the individual's 

relationship to those thoughts — specifically, the tendency 

toward experiential avoidance and rumination [14]. 

Mindfulness training is theorized to interrupt this 

maintenance cycle by cultivating decentered, non-reactive 

awareness, thereby reducing the secondary emotional 

distress generated by anxious cognitions even when the 

cognitions themselves persist [15]. This distinction in 

proposed mechanism has motivated researchers to ask not 

merely whether each intervention is effective, but whether 

each produces a structurally different pattern of change over 

time [16]. 

Within university and college student populations 

specifically, both intervention types have accumulated 

supportive evidence. Trials of brief CBT-based programs 

delivered in campus counseling settings have generally 

reported moderate-to-large reductions in self-reported 

anxiety, with effects often comparable to those observed in 

community adult samples [17]. Parallel trials of mindfulness-

based stress reduction (MBSR) and related abbreviated 

mindfulness curricula adapted for student populations have 

likewise reported meaningful anxiety reduction, alongside 

secondary benefits for perceived stress and sleep quality that 

are less consistently reported in CBT trials [18]. 

Direct comparative trials pitting CBT against mindfulness-

based approaches within a single study design remain less 

common than single-arm or two-arm (active versus waitlist) 

designs, and the limited comparative evidence that does 

exist has produced inconsistent conclusions regarding 

relative superiority, with some studies reporting comparable 

outcomes between modalities and others reporting a modest 

advantage for one approach depending on the specific 

outcome measure and population examined [1920]. This 

inconsistency may partly reflect differences in program 

duration, instructor training quality, and the specific anxiety 

subtype being measured (e.g., generalized anxiety versus 

social anxiety versus test anxiety), each of which has been 

shown to moderate intervention response in prior work [21]. 

Coping strategy use has also been examined as a potential 

moderator or contextual correlate of intervention response, 

with avoidance-focused coping at baseline generally 

associated with poorer treatment response across both CBT 

and mindfulness modalities, while problem-focused and 

social-support-seeking coping styles have been associated 

with more favorable outcomes [22]. However, few 

comparative trials have systematically reported baseline 

coping-style distributions alongside intervention outcomes, 

limiting the field's ability to draw firm conclusions about 

whether baseline coping style differentially predicts 

response to CBT versus mindfulness-based approaches 

specifically [23]. 

Taken together, the literature supports the general efficacy 

of both CBT and mindfulness-based interventions for 

anxiety reduction, but reveals two specific, addressable gaps 

that motivate the present study: first, the relative paucity of 

direct three-arm comparative trials (CBT versus 

mindfulness versus control) within university student 

samples specifically; and second, the limited 

characterization of weekly, rather than only pre-post, 

symptom trajectories, which this study's simulated 

framework is designed to illustrate in structure and analytic 

approach, pending replication with genuine participant data. 

  

Methodology 

Data nature statement: All numerical results reported in 

Sections 3 and 4 constitute a simulated dataset created for 

academic training and formatting-practice purposes. No real 

participants completed any questionnaire or intervention to 

generate these figures; values were constructed to be 

psychometrically plausible and internally consistent with 

effect sizes documented in the cited intervention literature. 

This dataset must not be cited as empirical evidence of 

treatment efficacy in any subsequent publication. 

  

Research design: A three-arm, parallel-group design was 

used, comprising a waitlist control group, an 8-week 

mindfulness-based intervention group, and an 8-week CBT-

based intervention group. Both active interventions were 

modeled as weekly 90-minute group sessions led by a 

trained facilitator, with the mindfulness program structured 

around progressive mindfulness meditation practices and the 

CBT program structured around cognitive restructuring and 

behavioral activation modules delivered in a fixed weekly 

sequence. 

  

Sample size and sampling method: A simulated sample of 

120 undergraduate participants was modeled, with 40 

participants allocated to each of the three arms using a 
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randomization scheme stratified by baseline GAD-7 severity 

band (mild, moderate, severe) to ensure approximate 

baseline equivalence across groups. This sample size was 

selected to approximate the power needed to detect a 

medium effect size (Cohen's f ≈ 0.25) in a mixed-design 

ANOVA with three groups and repeated weekly 

measurement, consistent with sample sizes reported in 

comparable published trials. 
 

Data collection tools: The primary outcome measure was 
the Generalized Anxiety Disorder 7-item scale (GAD-7), a 
widely used and validated self-report instrument assessing 
the frequency of generalized anxiety symptoms over the 
preceding two weeks, rescaled here to a simulated 0–80 
composite trajectory index for illustrative weekly tracking 
purposes. Simulated baseline coping strategy was recorded 
using a single-item forced-choice classification (avoidance, 
problem-focused, emotion-focused, social support-seeking, 
or other), consistent in structure with brief coping-style 
screening items used in prior intervention research. 
 

Statistical software: Simulated data were analyzed using a 

mixed-design (group × time) repeated-measures ANOVA to 

test for overall group differences, trajectory differences over 

time, and the group × time interaction, with Greenhouse-

Geisser correction applied where sphericity assumptions 

would be expected to be violated. Post-hoc pairwise 

comparisons between groups at the final time point were 

modeled using Bonferroni-corrected t-tests. Analyses were 

conducted in R (version 4.3) using the `afex` and 

`emmeans` packages, with results cross-verified 

conceptually against IBM SPSS Statistics (version 28) 

procedures; a significance threshold of α = 0.05 was applied 

throughout. 

  

Results and Discussion 

Baseline GAD-7 scores did not differ meaningfully across 

the three groups (control: 58.2 ± 1.4; mindfulness: 57.6 ± 

1.5; CBT: 58.9 ± 1.3), consistent with successful stratified 

randomization in the simulated design. By the end of the 8-

week period, mean scores had declined to 56.1 ± 1.6 in the 

control group, 41.3 ± 1.8 in the mindfulness group, and 38.7 

± 1.7 in the CBT group (Table 1, Figure 1). The simulated 

mixed-design ANOVA indicated a significant main effect of 

time (F [1, 117] = 142.3, p < 0.001), a significant main effect 

of group (F [2, 117] = 64.8, p < 0.001), and, critically, a 

significant group × time interaction (F [2, 117] = 51.2, p < 

0.001), indicating that the rate of symptom change differed 

meaningfully across the three conditions. 

 
Table 1: Mean GAD-7 scores at baseline and post-intervention, and overall percentage reduction by group (simulated dataset, n = 40 per 

group) 
 

Group Baseline (Week 0) Post-intervention (Week 8) % Reduction 

Waitlist control 58.2 ± 1.4 56.1 ± 1.6 3.6% 

Mindfulness-based 57.6 ± 1.5 41.3 ± 1.8 28.3% 

CBT-based 58.9 ± 1.3 38.7 ± 1.7 34.3% 

 

 
 

Fig 1: Mean GAD-7 scores (± SEM) before and after the 8-week intervention period across the three study groups (simulated dataset, n = 40 

per group) 

 

Examination of the weekly symptom trajectory (Figure 2) 

revealed that both active intervention groups showed 

approximately linear decline across the 8-week period, with 

the mindfulness group showing a marginally steeper early 

decline (weeks 1–3) and the CBT group showing a 

marginally steeper late-stage decline (weeks 5–8). This 

divergence in temporal pattern may reflect underlying 

differences in the mechanisms through which each 

intervention exerts its effects, with mindfulness practices 

potentially yielding more immediate symptomatic relief 

through attention-regulation processes, while CBT's 

structured cognitive restructuring techniques may require a 

longer period before their full benefits become apparent. 

Bonferroni-corrected pairwise comparisons at week 8 

confirmed that both active groups differed significantly 

from the control group (both p < 0.001), underscoring the 

robustness of the overall intervention effect relative to no 

treatment. However, the difference between the mindfulness 
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and CBT groups, although numerically favoring CBT, did 

not reach statistical significance at the conventional α = 0.05 

threshold in this simulated dataset (p = 0.087), indicating a 

trend-level rather than definitive relative advantage for 

CBT. This non-significant trend warrants cautious 

interpretation and should be further examined  

in studies with larger sample sizes or extended follow-up 

periods to determine whether the apparent late-stage 

advantage of CBT represents a genuine and clinically 

meaningful effect. 

 

 
 

Fig 2: Weekly trajectory of mean GAD-7 scores across the 8-week intervention period for the control, mindfulness, and CBT groups 

(simulated dataset) 

 

This late-stage divergence pattern is broadly consistent with 
the theoretical distinction drawn in the literature review 
between the two intervention mechanisms: the CBT 
program's structured, skills-accumulation format, in which 
behavioral activation and cognitive restructuring techniques 
are progressively layered across sessions, plausibly 
produces compounding benefit that becomes more 
pronounced as participants accumulate practice with a 
widening skill set, whereas mindfulness training may confer 
more immediate, but more quickly plateauing, benefit 
through rapid initial reductions in experiential avoidance [¹⁴, 
¹⁶]. This interpretation remains speculative within the present 
simulated framework and would require confirmation 
through genuine longitudinal data collection. 

Baseline coping-strategy distribution (Figure 3) indicated 

that avoidance was the most commonly endorsed primary 

coping strategy across the full simulated sample (31%), 

followed by problem-focused coping (24%), emotion-

focused coping (22%), social support-seeking (17%), and 

other strategies (6%). Although a full moderation analysis 

was outside the scope of the present simulated dataset, the 

high baseline prevalence of avoidance-focused coping is 

noteworthy given its documented association with poorer 

treatment response across both CBT and mindfulness 

modalities in prior research, and represents a plausible target 

for more detailed moderator analysis in a genuine empirical 

follow-up [²²]. 

 

 
 

Fig 3: Distribution of self-reported primary coping strategy at baseline across the full sample (simulated dataset, N = 120) 
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Overall, these simulated results are consistent with the 

broader literature suggesting that both mindfulness-based 

and CBT-based interventions produce substantial anxiety 

reduction relative to no-treatment control among university 

students, and offer a plausible, though here only illustrative, 

pattern of differential temporal dynamics between the two 

modalities. The absence of a statistically significant head-to-

head difference at the final timepoint, despite a numerically 

favorable trend for CBT, underscores the importance of 

adequately powered direct comparative trials rather than 

relying solely on indirect comparisons across separately 

published single-arm studies. 

 

Conclusion 

This training article modeled a three-arm comparative trial 

examining mindfulness-based and CBT-based interventions 

for generalized anxiety symptoms among university 

students. Within the simulated framework, both active 

interventions produced substantially greater anxiety 

reduction than waitlist control, with the CBT-based program 

showing a numerically, though not statistically significantly, 

steeper late-stage decline relative to the mindfulness-based 

program. 

 

Implications: If corroborated with empirically collected 

data, these findings would support university counseling 

services offering either modality as a credible, scalable first-

line group intervention for elevated anxiety symptoms, 

while suggesting that program duration and timing of 

outcome assessment may meaningfully influence which 

intervention appears more favorable in shorter-term 

evaluations. 

 

Limitations: The principal limitation of this article is that 

all numerical results are simulated for training purposes and 

do not derive from an actual clinical trial; no claims of 

empirical treatment efficacy should be drawn from the 

reported values. Additional limitations inherent to the 

modeled design include reliance on self-report outcome 

measurement alone, absence of long-term follow-up beyond 

the 8-week intervention window, and the absence of a 

moderator analysis directly linking baseline coping style to 

differential treatment response. 

 

Future scope: A genuine empirical study following this 

framework should incorporate multi-method outcome 

assessment (e.g., clinician-rated measures alongside self-

report), a post-intervention follow-up period of at least three 

to six months to assess durability of gains, formal moderator 

analyses examining baseline coping style and anxiety 

subtype, and adequately powered statistical comparison 

directly between active treatment arms rather than relying 

solely on comparisons against a waitlist control. 

 

Ethical Statement 

This article was prepared as a simulated-data training 

exercise for academic formatting practice and does not 

represent the findings of an actual research study. All 

numerical data, including participant scores, group means, 

and statistical test outputs, were constructed by the author(s) 

to be internally consistent and psychometrically plausible, 

and are explicitly labeled as simulated throughout the 

manuscript in accordance with academic integrity standards. 

No real human participants were recruited, surveyed, or 

enrolled in any intervention to generate this content, and no 

genuine clinical or institutional review board approval was 

sought or implied. No fabricated real-world author 

identities, institutional affiliations, or published datasets are 

presented; author and institutional fields are placeholders to 

be completed by the end user prior to any submission. This 

article must not be submitted to any journal as a report of 

original empirical research unless the simulated data 

sections are replaced in their entirety with genuine, ethically 

collected research data obtained with appropriate 

institutional ethical approval and informed participant 

consent. 
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