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Abstract 

 Mindfulness theory focuses on purposefully acknowledging present mental and physical 

experiences with openness and acceptance. As such, mindfulness interventions have been 

effective in alleviating symptoms of anxiety and depression, as well as reducing perceived stress. 

Moreover, evidence suggests that the effects of these mindfulness interventions may be mediated 

by a reduction in cognitive fusion, or the tendency to get caught up in one’s thoughts. Due to the 

high levels of depression, anxiety, and stress in university students, a convenient treatment 

program would be beneficial to mitigate these feelings. However, few studies have examined the 

effectiveness of an online mindfulness-based intervention for this population. In this study, we 

recruited n = 92 students through the University of Regina, although there were several cases of 

missing data due to error with the online survey during data collection. Participants completed a 

newly created, brief online mindfulness-based intervention called Mindfulness and Self-

Compassion Online Program (Mind-OP), and also filled out weekly symptom questionnaires to 

track their symptoms (e.g. the PHQ-9, GAD-7, and PSS). Our findings indicated that the Mind-

OP intervention may be effective in reducing symptoms of anxiety and depression, as well as 

lowering stress. However, cognitive defusion was not found to be a significant mediator in the 

relationship between treatment outcomes and symptom reduction. The practical implications of 

this study are promising, as the brief online nature of Mind-OP makes the program a convenient 

and effective way for students to deal with anxiety, depression and stress while balancing a busy 

schedule.  
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Cognitive Defusion as a Mechanism of Mindfulness in Alleviating Depression, Anxiety, and 

Stress 

 There is a relatively high level of anxiety and depression in university students compared 

to the general population.  Researchers have found that as many as 15.6% of undergraduates and 

13.0% of graduate students have experience with either depression or anxiety (Eisenberg, 

Gollust, Golbersten, & Hefner, 2007). Indeed, Evans, Bira, Gastelum, Weiss, and Vanderford 

(2018) have dubbed the issue a “mental health crisis” among graduate students. In their study, 

Evans et al. (2018) found that graduate students could be six times more likely to experience 

mental health problems such as depression and anxiety compared to the general population. With 

these figures in mind, there is a need to look into effective treatment programs for alleviating 

depression, anxiety, and stress in students.  

 Several lines of evidence suggest that mindfulness-based interventions may offer benefits 

to those with moderate anxiety, depression, or stress (Kuyken et al., 2016; Song & Lindquist, 

2015; Shapiro, Astin, Bishop, & Cordova, 2005). Mindfulness and self-compassion are normally 

distributed dispositions, but they are also a set of skills and attitudes that can be cultivated 

through formal interventions or practice. Mindfulness is the process of actively attending to 

one’s present experience in body and mind, and approaching such experience with acceptance 

and openness (Creswell, 2017). There are two proposed components of mindfulness, with the 

first component (attentional deployment) focusing on purposeful attention to present-moment 

experiences, and the second component (attitudinal changes) consisting of an open and accepting 

approach to such experience (Bishop et al., 2004). A key to mindfulness meditation practice is to 

monitor thoughts, bodily sensations, and emotions as they occur (Kabat-Zinn, 1982). Meditations 

may entail attending to one’s breathing, the sensations in individual body parts, feelings of 
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mental or physical pain, thoughts, or any other experience within the full breadth of awareness. 

This leads to the second component of mindfulness, which consists of fostering an open, 

accepting, and curious attitude regarding present moment experiences in body and mind (Bishop 

et al., 2004). Bishop et al. (2004) note that it is imperative to actively abandon one’s goals or 

biases, instead choosing to accept all thoughts and bodily sensations with awareness and 

curiosity. Essentially, mindfulness refers to the act of living in the present moment, and relating 

to this experience with a non-judgmental manner, whether in a meditative state or in everyday 

life.  

 Self-compassion is a concept that is closely related to mindfulness. Self-compassion 

contains mindfulness, self-kindness and common humanity components (Neff, 2003). The 

mindfulness component in self-compassion refers to having a balanced awareness of negative 

thoughts and feelings instead of over-identifying with them (Neff, 2003). Neff (2003) also argues 

that the mindfulness component can facilitate the components of self-kindness and common 

humanity. Neff (2003) describes self-kindness as increased empathy for the self and a lack of 

self-criticism, which is facilitated by non-judgmental aspects of mindfulness. Common humanity 

is related to a lessened sense of isolation in recognizing that all humans share similar experience, 

which can also be facilitated by the balanced perspective in mindfulness (Neff, 2003). Self-

compassion may even be a better predictor than mindfulness proper in the reduction of anxiety 

and depression, as it has been found to explain 10% to 27% of variance in these symptoms (Van 

Dam, Sheppard, Forsyth, & Earlywine, 2011).  Researchers have also found that increased self-

compassion is related to reduced levels of perceived stress in students (Edwards et al., 2014). 

Further, Beshai, Prentice, and Huang (2018) found both trait mindfulness and self-compassion to 

play a role in mood shifts, suggesting that including self-compassion in mindfulness 
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interventions could improve treatment outcomes. Accordingly, self-compassion appears to be 

associated negatively and consistently with symptoms of depression and anxiety, and to 

subjective stress.   

  Researchers have found dispositional self-compassion and mindfulness to have positive 

mental health benefits. Hollis-Walker and Colosimo (2011) found that non-meditators with 

higher levels of self-compassion and mindfulness also have higher levels of psychological 

wellbeing. Further, the researchers found that those with high dispositional mindfulness are low 

in neuroticism and high in conscientiousness, which suggests more adaptive coping strategies for 

stress (Hollis-Walker & Collismo, 2011).  Similarly, Bajaj, Robins, and Pande (2016) found that 

higher levels of dispositional mindfulness were correlated with higher levels of self-esteem, and 

lower levels of depression and anxiety. Neurological studies even found that dispositional 

mindfulness was correlated with lower resting amygdala activity, while depressive symptoms 

were correlated with higher amygdala activity (Way, Creswell, Eisenberger, & Lieberman, 

2010). These findings suggest that higher dispositional mindfulness may function to lower 

depression by reducing amygdala reactivity (Way et al., 2010). Given these findings, increasing 

dispositional mindfulness and self-compassion should function to reduce negative emotions.   

 Mindfulness-based interventions cultivate skills that allow one to focus on the present 

body and mind experiences and can help reduce the believability of negative thoughts. As such, 

there is much supporting evidence that mindfulness is an effective treatment of depression and 

anxiety, and also has can reduce perceived stress. There are a variety of different treatment 

interventions that employ mindfulness and can be directed towards a particular population. Song 

and Lindquist (2015) found that nurses who took part in a mindfulness-based stress reduction 

(MBSR) program reported higher levels of mindfulness, and lower depression, anxiety, and 
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stress. Kuyken et al. (2016) conducted a meta-analysis of randomized trials with patients who 

had received mindfulness-based cognitive therapy (MBCT), finding that there was a reduced risk 

of relapse in depressive symptoms 60 weeks after treatment compared to those who did not 

receive MBCT. This effect was stronger for those with higher baseline levels of depression, and 

was also significant compared to those taking maintenance antidepressants (Kuyken et al., 2016). 

Further, Shapiro et al. (2005) found that a short-term mindfulness-based stress reduction program 

effectively reduced stress and increased self-compassion in health care professionals. Due to 

these findings, exploring mindfulness-based interventions would be beneficial in negative 

symptom reduction.  

 Related to depression and anxiety, cognitive fusion refers to excessive attachment to a 

thought that does not allow one to live in the present moment (Hayes et al., 2002). Cognitive 

fusion appears to be a maladaptive constraint to behaviour, leading one to be controlled by the 

contents of their thoughts (Hayes, Luoma, Bond, Masuda, & Lillis, 2006). Pinto-Gouveia, Dinis, 

Gregório, and Pinto (2018) found that low levels of mindfulness and high levels of cognitive 

fusion explained 41% of depressive symptom variance. Notably, cognitive fusion had a 

significant independent effect beyond mindfulness in relation to depressive symptoms. In 

particular, depressive symptomatology appeared to increase for those who reported being more 

focused on the literal content of negative thoughts (Pinto-Gouveia et al., 2018). Moreover, high 

levels of cognitive fusion have also been associated with higher levels of stress and anxiety 

(Bardeen & Fergus, 2016). As such, Hayes et al. (2006) proposed that cognitive defusion 

techniques (or the capacity to lower cognitive fusion) could reduce depressive symptomology 

and other negative emotions. One technique of cognitive defusion is a form of meta-cognition, 

and involves noting to oneself that a thought is just a thought. As an example, rather than 
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thinking, “Life is terrible”, one can instead think, “I am thinking that life is terrible.” Such 

techniques help to reduce the believability of the thoughts and therefore may reduce the way that 

thoughts can regulate action (Hayes et al., 2006). In addition to explaining variance in reported 

distress, cognitive fusion has also been linked to mindfulness. Mahdavi, Yazdanbakhsh, and 

Sharifi (2016) gave patients with Multiple Sclerosis and co-occurring psychological symptoms a 

mindfulness-based cognitive therapy package. The researchers found that mindfulness-based 

therapy lowered depression, anxiety, and cognitive fusion over the course of the study. 

 While mindfulness interventions are beneficial for the treatment of depression and 

anxiety, there are barriers that can make it difficult for clients to seek treatment. First, therapy is 

not always accessible for those who live outside of urban centres or lack sufficient 

transportation, therefore creating geographical restrictions. Additionally, the distress associated 

with anxiety and depression symptoms can be hindering for treatment seeking. This distress 

along with the embarrassment and stigma associated with seeking help for mental illness can 

further reduce help-seeking behaviour (Collins et al., 2008). For these reasons, online forms of 

therapy can be beneficial, as they can be completed from home, avoiding some of these 

obstacles. Meta-analyses examining the effectiveness of online therapy have found that internet-

delivered cognitive behavioural therapy (CBT) had comparable results to reduction in depressive 

symptoms compared to in-person interventions (Andersson & Cuijpers, 2009; Titoy, 2011). 

Christensen, Griffiths, Mackinnon, and Brittliffe (2006) found that very brief online 

interventions containing one module of 20-40 minutes had less attrition rates than programs with 

five modules of 20-40 minutes each, although the brief condition was less effective; however, 

brief programs with 3 modules of 20-40 minutes each appeared to reduce depressive symptoms 
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(Christen et al., 2006). This suggested that a brief program could help with attrition rates while 

also remaining effective. 

The Current Study 

 Given such evidence of the benefits of mindfulness, in this study, we examined the 

effectiveness of a brief, online mindfulness and self-compassion program called Mindfulness and 

Self-Compassion Online Program (Mind-OP) on the reduction of depression, anxiety, and stress. 

In this specific study, we examined these effects on a university student sample due to the 

prevalence of these mental health issues in the student population. I hypothesized that Mind-OP 

would reduce symptoms of anxiety and depression, and reduce subjective stress among students 

in the treatment condition. 

 Further, based on the association of cognitive fusion with depression, I hypothesized that 

the effect of the program on depression, anxiety, and stress would be mediated through 

reductions in cognitive fusion. 

 This study addressed the need to find a brief and effective treatment for university 

students undergoing anxiety, depression, and stress. Moreover, the online nature of this 

intervention has made it more accessible for students with busy schedules. In addition, 

examining cognitive fusion as a mechanism of such interventions may better inform which 

constructs should be emphasized in future mindfulness programs.  

Method 

Participants 

 In this study, we recruited n = 131 participants. This number was recruited as a power 

analysis indicated that 100 participants were required for a medium effect size at a power of .80. 

A total of 95 participants completed the study, with 36 dropping out from the study at varying 
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stages in the program (see Figure 1). 92 participants remained for data analysis, with 87% 

women and 13% men, with a mean age of 23, and an average number of years in post-secondary 

of 2.33 (See Table 1 for demographics summary). To be eligible for participation in the current 

study, participants were required to be at least 18 years of age (as determined by a demographic 

form), and had to be reporting at least mild to moderate symptoms of depression, stress or 

anxiety. Mild-moderate anxiety and depression symptoms was determined by scores of 8 or 

higher on Generalized Anxiety Disorder 7 (GAD-7) and 8 or higher on the Patient Health 

Questionnaire 9 (PHQ-9), respectively. Moderate stress was determined by scores of 14 or 

higher on the Perceived Stress Scale (PSS). The participants were recruited through the 

University of Regina’s Research Participation Pool and through posters on social media. 

Participants could choose between course credits or cash for compensation, for a total of up to 

three course credits or $40 of compensation for participating in the study. All participants 

provided written consent prior to their participation. This study was approved by the University 

of Regina’s Research Ethics Board (File#2018-158). 

Mind-OP Intervention and Design 

 Mind-OP was an online program developed by Dr. Shadi Beshai, Assistant Professor in 

Clinical Psychology at the University of Regina. The program was based on mindfulness 

meditation and self-compassion practices, and consisted of four modules spanning over four 

weeks with an intended administration pace of one module per week. The modules consisted of 

psychoeducation videos on mindfulness and self-compassion related concepts, as well as practice 

meditations with each module. The entire program was less than two hours long, but meditation 

practices of 20 to 60 minutes a week between modules were encouraged. Specifically, the first 

module included a psychoeducation video regarding symptoms of anxiety and depression, as 
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well as characteristics of stress. Moreover, the first module had a video introducing the concept 

of mindfulness, and a mindfulness meditation focusing on the breath. The second module 

included psychoeducation videos on body sensations and thoughts with an accompanying body-

scan and thought meditation. The third module included psychoeducation videos about self-

compassion, a meditation on mindfulness of painful emotions, and a meditation on mindfulness 

of common humanity of painful experiences. The fourth module included psychoeducation 

videos on self-kindness, along with two self-compassion exercises and a Loving-Kindness 

Meditation.  

 The initial pre-treatment package was sent online and was hosted through Qualtrics, an 

online surveying software. It contained a consent form underlying the details of the study and 

information regarding compensation for participants. In additional to study measures, we 

administered a number of demographic questions, which asked participants their gender, age, 

and year of university. Further, participants were asked whether they had meditated before, and 

whether they had been diagnosed with a mental health condition. The measures of psychological 

constructs in the survey appeared in a randomized order. 

Measures 

     Attention Check Questionnaire. This questionnaire consisted of two questions regarding 

attention. The first question was rated on a 7-point Likert scale and asked how attentive a 

participant had been, spanning from 1 (very inattentive) to 7 (very attentive). Participants who 

scored 1 (very inattentive) to 4 (neither attentive nor inattentive) on the first attention-check item 

were excluded from data analysis. The second question asked, “In your honest opinion, should 

we use your data?” and offered a binary “Yes” or “No” decision. Those who answered “No” 

were excluded from data analysis. 



COGNITIVE DEFUSION AS A MECHANISM OF MINDFULNESS 11 

Primary Outcome Measures 

     The Patient Health Questionnaire 9 (PHQ-9). This 9-item self-report measure examines 

depressive symptoms over the last week, based on criteria from the DSM-IV (Kroenke, Spitzer, 

& Williams, 2001).  The PHQ-9 is on a 4-point Likert scale, ranging from 0 (not at all) to 3 

(nearly every day), measuring how frequently a participant has experienced a given symptom of 

depression (e.g. “Little interest or pleasure in doing things”). Higher scores on the PHQ-9 are 

indicative of greater distress. The PHQ-9 has shown internal consistency and rest-retest 

reliability with university student populations (Adewuya, Ola, & Afolabi, 2006). We used a cut-

off score of 8 for students in this study because it appears to demonstrate acceptable sensitivity 

and specificity in diagnosing moderate depression in student populations (Adewuya, Ola, & 

Afolabi, 2006). See Appendix A for a copy of the PHQ-9 measure.  

     The Generalized Anxiety Disorder 7 (GAD-7). This is a 7-item self-report measure of 

anxiety symptoms over the last week (Spitzer, Kroenke, Williams, & Löwe, 2006). The GAD-7 

is on a 4-point Likert scale, from 0 (not at all) to 3 (nearly every day), and measures the 

frequency of anxiety symptoms (e.g. “Feeling nervous, anxious, or on edge”). Higher scores on 

this scale are indicative of greater distress. The GAD-7 has demonstrated construct validity and 

convergent validity within the university student population (Bártolo, Monteiro, & Pereira, 

2017). We used a cut-off score of 8 for students in this study because it appears to demonstrate 

acceptable sensitivity and specificity in diagnosing moderate anxiety in student populations 

(Bártolo, Monteiro, & Pereira, 2017). See Appendix B for a copy of the GAD-7 measure. 

     The Perceived Stress Scale (PSS). The PSS is a 10-item self-report measure of perceived 

stress in the past week (Cohen, Kamarck, and Mermelstein,1994). The PSS assesses perceived 

stress on a 5-point Likert scale, ranging from 0 (never) to 4 (very often). Items (e.g., “How often 
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have you been upset because of something that happened unexpectedly”) examine stress-related 

responses over the last week. After reversal of four positively worded items, higher scores on the 

PSS are indicative of greater stress. The PSS has displayed internal consistency, in addition to 

convergent and divergent validity in measuring perceived stress in university students (Roberti, 

Harrington, & Storch, 2006). We used a cut-off score of 14 for students in this study because it 

appears to demonstrate acceptable sensitivity and specificity in assessing moderate stress in 

student populations (Roberti, Harrington, & Storch, 2006). See Appendix C for a copy of the 

PSS measure. 

Secondary Outcome Measures 

     The Cognitive Fusion Questionnaire (CFQ). This is a 7-item measure of individual 

cognitive fusion levels (Gillanders et al., 2014). The CFQ is on a 7-point Likert scale, ranging 

from 1 (never true) to 7 (always true), and items assess the occurrence of fusion or identification 

with thoughts  (e.g. “My thoughts cause me distress or emotional pain”). Gillanders et al. (2014) 

found support for the CFQ having internal test-retest reliability, as well as convergent and 

divergent validity. See Appendix D for a copy of the CFQ questionnaire. 

Design 

 This study had a 2 X 2 mixed factorial design, with two between-subjects groups and two 

within-subjects variables. The between-subject groups were the treatment group and the waitlist 

(control) group. The within-subjects variables were the pre-treatment and post-treatment 

measures of stress, anxiety, depression, and cognitive fusion.  

Procedure 

 Participants provided free and informed online consent. Interested and consenting 

participants were then asked to complete a pre-intervention questionnaire package including 
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demographic questions, and pre-intervention scales (i.e., PHQ-9, GAD-7, and PSS). After 

completing questionnaires, participant scores on the PHQ-9, GAD-7, and PSS were calculated to 

determine eligibility. Criteria for inclusion in the trial included: a score of at least 8 on the GAD-

7 or the PHQ-9, or a score of at least 14 on the PSS. Those who met criteria were randomly 

assigned to either the control group or treatment group using Research Randomizer, a web-based 

pseudo-random number generator (https://www.randomizer.org/) (Urbaniak & Plous, 2013). 

Participants who did not meet criteria were sent an e-mail containing all the intervention modules 

for their personal use.  

 Participants in the control group were placed on a waitlist for the four-week trial period. 

Waitlisted participants were e-mailed each week for four weeks to fill out the three primary 

questionnaires (the PHQ-9, GAD-7, and PSS). Participants in the treatment condition were sent 

e-mails on a weekly basis with links to each of the four Mind-OP modules. In addition to the 

modules, participants in the treatment condition were asked to complete the three symptom 

questionnaires (the PHQ-9, GAD-7, and PSS) on a weekly basis. Participants were also asked to 

report how practiced meditations between each module. Participants were sent the modules and 

links to the questionnaires via e-mail each Monday. Participants were also sent two reminders 

throughout the week to ensure the completion of each of the modules.   

 One week following the four-week program, participants in both the waitlist and 

treatment group were sent a post-treatment package including the same questionnaires from the 

pre-package. After the four-week period, participants in the waitlist condition were given the 

opportunity to complete Mind-OP.   
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Data Analyses 

 All analyses were conducted using SPSS software version 23.0 (IBM, Chicago, USA; 

IBM Corp. 2010). Data cleaning was conducted, and n = 2 waitlist and n = 1 treatment 

participants reporting or demonstrating signs of inattentiveness (in accordance with scores on 

included attention check questions) were removed from analyses.  

 The remaining n = 92 participants (n = 48 in waitlist and n = 44 in control) had numerous 

cases of missing data due to an error with the online survey during data collection. The Qualtrics 

survey did not display a number of the measures in a randomized order each time a participant 

took the survey, resulting in each participant completing less than 80% of the total items. The 

lack of data significantly impacted the sample size, as only those participants that completed 

both the pre-treatment and post-treatment survey of a given measure could be included for the 

analysis. For example, when looking at pre-treatment and post-treatment levels of stress, only 43 

participants completed the pre-treatment and post-treatment PSS and thus this analysis included 

only that sample. The number of participants that completed pre-treatment and post-treatment 

questionnaires for each measure is summarized in Table 2.  

 To test the first hypothesis, a repeated measures analysis of variance (ANOVA) was 

employed, as this test would indicate any differences with the between-subject variables 

(treatment and waitlist) on the primary measures of depression, anxiety, and stress levels at pre-

treatment and post-treatment levels.  

 For the second hypothesis, Hayes’ (2017) PROCESS Macro was used to conduct the 

mediation analysis using Model 6. This serial mediation model would analyze whether cognitive 

fusion was a significant mediator in the relationship between treatment outcomes and symptom 

reduction. Statistical significance of the moderation effect was tested using bootstrapping.  
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 Thirdly, four exploratory paired-samples t-tests were conducted to determine potential 

effects that the Mind-OP program may have in future studies. These paired-samples t-tests 

examined the difference between treatment and control on pre-treatment and post-treatment 

anxiety symptoms (GAD-7), depressive symptoms (PHQ-9), perceived stress (PSS), and 

cognitive fusion levels (CFQ).   

Results 

Hypothesis 1  

 For the repeated measures ANOVA examining the effect of the Mind-OP intervention 

and time (pre-treatment and post-treatment) on depressive symptom (PHQ-9) levels, there was a 

statistically significant within-subject main effect for time among the n = 48 participants, F(1, 

47) = 9.43, p = .004, ηp
2 = .17, no statistically significant between-subject main effect for the 

intervention, F(1, 47) = 3.59, p = .06, ηp
2 = .07, and no statistically significant interaction of 

intervention by time, F(1, 47) = .89, p = .35, ηp
2 = .02. 

 For the repeated measures ANOVA examining the program’s effects on anxiety 

symptoms, there was a statistically significant within-subject main effect for time among the n = 

31 participants, F(1, 30) = 10.43, p = .003, ηp
2 = .26, no statistically significant between-subject 

main effect for the intervention, F(1, 30) = 2.5, p = .12, ηp
2 = .08, and a statistically significant 

interaction of intervention by time, F(1, 30) = 11.01, p = .002, ηp
2 = .27.  

 For the repeated measures ANOVA examining the effect of the Mind-OP intervention 

and time (pre-treatment and post-treatment) on stress levels, there was a statistically significant 

within-subject main effect for time among the n = 43 participants, F(1, 42) = 4.91, p = .03, ηp
2 = 

.11, no statistically significant between-subject main effect for the intervention, F(1, 42) = .98, p 
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= .33, ηp
2 = .02, and no statistically significant interaction of intervention by time, F(1, 42) = 

2.51, p = .13, ηp
2 = .06. 

Hypothesis 2  

 A mediation analysis was run for the n = 21 participants that completed pre-treatment and 

post-treatment CFQ and PHQ-9 measures. Pre-treatment and post-treatment CFQ scores did not 

mediate the relationship between the Mind-OP intervention and post-treatment PHQ-9 scores, SE 

= 1.4, 95% CI [-.60, 4.87]. See Figure 2 for a diagram depicting the mediation and paths. 

 A mediation analysis was run for the n = 5 participants that completed pre-treatment and 

post-treatment CFQ and GAD-7 measures. Pre-treatment and post-treatment CFQ scores did not 

mediate the relationship between the Mind-OP intervention and post-treatment GAD-7 scores, 

SE = 29.05, 95% CI [-28.66, 107.15]. See Figure 3 for a diagram depicting the mediation and 

paths. 

 A mediation analysis was run for the n = 12 participants that completed pre-treatment and 

post-treatment CFQ and PSS measures. Overall, pre-treatment and post-treatment CFQ scores 

did not mediate the relationship between the Mind-OP intervention and post-treatment PSS 

scores, SE = 4.52, 95% CI [-.70, 14.42]. See Figure 4 for a diagram depicting the mediation and 

paths. 

Exploratory Tests 

     Paired-samples T-tests. A summary of all paired-samples t-test results is reported in Table 3. 

A paired-samples t-test was conducted to compare pre-treatment anxiety symptom levels and 

post-treatment anxiety symptom levels in treatment and control conditions. There was a 

significant difference in the scores for treatment and control, t(17) = 5.74, p < .001, d = -1.19.  
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 A paired-samples t-test was conducted to compare pre-treatment depressive symptoms 

levels and post-treatment depressive symptom levels in treatment and control conditions. There 

was a significant difference in the scores for treatment and control, t(21) = 2.75, p = .01, d = -.76. 

 A paired-samples t-test was conducted to compare pre-treatment stress levels and post-

treatment stress levels in treatment and control conditions. There was a significant difference in 

the scores for treatment and control, t(22) = 2.5, p = .02, d = -.55. 

 A paired-samples t-test was conducted to compare pre-treatment cognitive fusion levels 

and post-treatment cognitive fusion levels in treatment and control conditions. There was not a 

significant difference in the scores for treatment and control, t(17) = 1.67, p = .11, d = -.82. 

     Average time meditated. In total, n = 44 participants completed the program in the treatment 

group. On average, participants spent more than 0 minutes but less than 29 minutes practicing 

meditation between modules, with the most common answer being 0-14 minutes (43.1%) and the 

second most common answer being 15-29 minutes (29.3%). 30-44 minutes was the third most 

common answer (10.6%), and 45-59 minutes was the third most common (8.1%). 0 minutes was 

the second least common answer (5%), and 1 hour or more was the least common (1.6%).  

Discussion 

 The present study examined the effectiveness of a newly created, brief online 

mindfulness-intervention (Mind-OP) in reducing stress levels and alleviating symptoms of 

anxiety and depression in university students. Consistent with our hypothesis, there was a 

statistically significant interaction for the repeated measure ANOVA examining the relationship 

between treatment outcomes and anxiety symptoms over time.  However, inconsistent with our 

hypotheses, we did not find statistical significance in any other of the repeated measures 

interactions, nor did we find any significant mediations for this study.  
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 In line with literature that suggests that increased mindfulness and self-compassion helps 

to reduce levels of anxiety, the repeated measures analysis revealed a strong anxiolytic effect for 

the Mind-OP program on the treatment group (Song & Lindquist, 2015). If these results are 

replicated in larger, more definitive trials, Mind-OP could provide a hassle-free way to reduce 

anxiety in university students, which is especially important given the high rates of anxiety that 

this population experiences (Evans et al., 2018; Eisenberg et al., 2007). The anxiolytic effects of 

Mind-OP definitely merit future studies, especially with a larger sample size to also look at 

potential mediating factors.  

 The discrepancy between our results and the hypotheses for the depression and stress 

ANOVAs is most likely due to low power. Because the Qualtrics survey was not set to display 

all measures to participants, there was a significant portion of data that was missing. As such, the 

original sample of 92 was reduced to 48 for the ANOVA examining depressive symptoms and 

43 for the ANOVA examining stress levels. A low sample size thereby lowered our power and 

increased a probability of Type 2 error, or falsely failing to reject the null hypothesis 

(VanVoorhis & Morgan, 2007). Our findings were thus not in line with literature that suggests 

that mindfulness interventions should be effective in reducing perceived stress and anxiety 

symptoms (Shapiro et al., 2005; Kuyken et al., 2016).  

 Inconsistent with the second hypothesis, none of the mediation analyses examining 

whether cognitive fusion was a mediator in the relationship between treatment outcome and 

reduction in anxiety, depression, and stress were significant. This is inconsistent with literature 

that suggests cognitive fusion is associated with reduced depression, anxiety, and stress in 

mindfulness interventions and therefore may be a mediator (Pinto-Gouveia et al., 2018; Mahdavi 

et al., 2016; Bardeen & Fergus, 2016). The discrepancy between our findings and the literature 
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may be due to the missing data, which appeared to have impacted the mediation most 

significantly. Our sample size was reduced from 92 to 21 for the mediation examining depressive 

symptoms, to 5 for the mediation examining anxiety symptoms, and to 12 for the mediation 

examining stress. As we were anticipating a small to medium effect, we required a sample of 

roughly 100 participants for 80% power and these numbers unfortunately did not come close to 

that. The low sample size significantly impacted our ability to detect statistical difference in any 

of our tests and increased a probability of Type 2 error (VanVoorhis & Morgan, 2007).  

 Nonetheless, results of the exploratory paired-samples t-tests were promising for the 

symptom outcomes. There was large effect for anxiety reduction, and a small-medium effect for 

stress and depression reduction, which is also in line with literature demonstrating that 

mindfulness interventions may alleviate depression, anxiety, and stress (Song & Lindquist, 2015; 

Kuyken et al., 2016; Bardeen & Fergus, 2016). This has practical implications as many students 

go through stress throughout their degree and could use a brief online program to help mediate 

such feelings. In addition, there are high rates of depression among university students that need 

to be addressed, and thus it is likely this population would benefit from such a program 

(Eisenberg et al., 2007); however, as the repeated measures interaction analyses for stress and 

depressive symptoms were not significant, it would be beneficial conduct further research with 

larger samples. 

 Furthermore, Mind-OP had promising results given the brevity of this intervention. The 

small-medium effect of the program in lowering depressive symptoms is also consistent with 

literature suggesting that an intervention under two hours could reduce depressive symptoms 

(Christen et al., 2006). In addition, retention rates for this study were fairly high, as 95 out of 131 

participants  (72.5%) were retained and completed all modules of the intervention. Accordingly, 
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it is possible these retention rates are indicative of Mind-OP’s perceived accessibility and 

convenience among students. It is thus worth exploring to see if under a larger sample size if 

Mind-OP would demonstrate significant results for repeated measures examining the treatment 

outcome and depression and stress reduction. 

 This study provides preliminary support that Mind-OP is an effective treatment program 

for anxiety and has a lesser effect on depressive symptoms and stress. As Mind-OP is a brief, 

four-week online program, it can be made more accessible for those living in rural areas and for 

those with constrained schedules. Moreover, this program can address the need for mental health 

intervention in university students. If it is deemed effective for this population, it can provide an 

accessible and convenient option for the busy schedules of both undergraduate and graduate 

students. Overall, a program of this nature may increase patient engagement due to its brief 

nature and accessibility. 

Strengths, Limitations and Future Directions 

 The experimental design was a strength of this study, as having a control group (waitlist) 

and a treatment group completing identical symptom measures and questionnaires allowed the 

researchers to better establish that the treatment outcomes were due to the Mind-OP intervention 

and not due to completing self-report questionnaires. Moreover, there were attention check 

questionnaires that ensured that only participants that were attending to modules were included 

in analyses, which further strengthens the study by ensuring treatment outcomes could be related 

to attention to the Mind-OP intervention.  Moreover, the retention rate was a strength of this 

study. Providing two reminders a week seemed to be effective in increasing participant retention 

as only 28.5% of participants dropped out over the course of the study.  
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 One limitation to this study was the small sample size. This could have been avoided 

through careful examination of the online software before launching the study. Future studies 

conducted may not have issues with sample size due to the overall strong retention rate and high 

level of recruitment. In this case, the sample size limitation can be attributed to researcher error.  

 Further, the present study was limited as it relied on self-report questionnaires that were 

based on participants’ perception of their feelings, resulting in subjective accounts. Techniques 

such as Structured Clinical Interviews for DSM-5 (SCID-5) could be beneficial for a more 

thorough, albeit time consuming, method of gauging depression and anxiety levels. Moreover, 

physical indicators of stress such as blood pressure measurements or cortisol levels could be used 

for more objective measures of stress changes over time, although such measures may prove to 

be impractical to implement. 

 In addition, this study was limited as it had a waitlist control group rather than an active 

control. Having an active control group view videos that are relaxing but not based on 

mindfulness and self-compassion theory would be beneficial to determine that it is the content of 

the videos causing an effect. In the present study, there were other factors such as soothing music 

or taking a moment to relax that could have influenced treatment outcomes in addition to 

mindfulness and self-compassion. Controlling for such factors in the future with an active control 

group would  allow researchers to determine more definitive effects of the Mind-OP 

intervention.  

 Moreover, on average, participants spent between 0-29 minutes on meditation, with the 

most common answer being 0-14 minutes. This could have impacted the results, as those who 

gain the most benefit from mindfulness practice spend at least 20-60 minutes on meditation per 
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week (Crane et al., 2014). Future studies could look at providing a form of incentive for 

participants to meditate at least 20 minutes a week to gain maximum benefit.   

 For future studies, it would thus beneficial to use similar procedures and methods to the 

present study, but with corrected survey software to avoid repeating the data collection errors, as 

the current retention rate of 72.5% shows that a larger sample size could likely be recruited again 

with the present method. A larger sample size may provide future researchers with more power 

to detect significance for any effects (VanVoorhis & Morgan, 2007). Moreover, there is the 

potential for research using non self-report measures to gauge symptom progression throughout 

the study, such as using SCID-5 interviews or physical indicators of stress. In using non-self-

report measures, researchers may find more definitive results that are less impacted by the biases 

of participant self-perception. Lastly, research is already underway with a larger sample size and 

an active control group viewing nature videos, which provides researchers with the ability to 

statistically control for relaxing effects of a video and determine more definitive effects of the 

Mind-OP intervention itself.  
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Table 1 

Demographics 

Characteristic n Percentage 

Age    

18-19 35 38 

20-21 25 27.2 

22-29 19 20.7 

30-39 9 9.8 

40 or over 4 4.3 

Gender   

Female 80 87 

Male 12 13 

Year of Degree   

1 21 22.8 

2 37 40.2 

3 21 22.8 

4 9 9.8 

5+ 4 4.4 
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Table 2 

Summary of Pre and Post Means for All Measures  

Measure (Pre and Post) Group N M SD 

Pre PHQ-9 Treatment 22 12.09 5.29 

 Control 27 14.19 5.28 

Post PHQ-9 Treatment 22 9.09 6.78 

 Control 27 12.59 5.69 

Pre GAD-7 Treatment 18 12.50 5.48 

 Control 14 12.29 4.32 

Post GAD-7 Treatment 18 7.17 5.85 

 Control 14 12.35 3.34 

Pre PSS Treatment 23 24.00 6.30 

 Control 21 24.09 4.52 

Post PSS Treatment 23 21.13 4.99 

 Control 21 23.62 3.69 

Pre CFQ Treatment 18 30.44 9.57 

 Control 24 35.33 8.88 

Post CFQ Treatment 18 27.55 7.09 

 Control 24 33.96 9.03 
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Table 3 

Summary of Paired Samples T-test Results 

  Paired Differences     

  Mdiff SD t df p d 

Pair 1 Pre GAD-7 – Post 
GAD 7 

5.33 3.94 5.74 17 .000 -1.19 

Pair 2 Pre PHQ-9 – Post 
PHQ-9 

3.00 5.13 2.75 21 .012 -.76 

Pair 3 Pre PSS – 

Post PSS 

2.87 5.51 2.50 22 .020 -.55 

Pair 4 Pre CFQ –  

Post CFQ 

2.89 7.34 1.67 17 .113 -.82 
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      Treatment                Waitlist 

            

Figure 1. Participant retention and drop out. 
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Figure 2. Mediation analysis for the PHQ-9. 

 *p < .05; **p < .01 
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Figure 3. Mediation analysis for the GAD-7. 

 *p < .05; **p < .01 
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Figure 4. Mediation analysis for the PSS. 

 *p < .05; **p < .0
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Appendix A 

The Patient Health Questionnaire 9 (PHQ-9) 

The PHQ-9 is a 9-item self-report measure examining depressive symptoms over the last week 

from Kroenke, Spitzer, and Williams (2001).  

If you checked off any problems, how difficult have these problems made it for you to do your work, take care of 
things at home, or get along with other people? 
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Appendix B 

The Generalized Anxiety Disorder 7 (GAD-7) 

The GAD-7 is a 7-item self-report measure of anxiety symptoms over the last week from Spitzer, 

Kroenke, Williams, and Löwe (2006).  
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Appendix C 

The Perceived Stress Scale (PSS) 

The PSS is a 10-item self-report measure of perceived stress in the past week from Cohen, 

Kamarck, and Mermelstein (1994).  
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Appendix D 

The Cognitive Fusion Questionnaire (CFQ) 

The CFQ is a 7-item measure of individual cognitive fusion levels from Gillanders et al. (2014). 

 

 


