
Testing a Moderated Mediation Model of MBCT’s Effects for Psoriasis
Patients

Maddock, A., Hevey, D., D’Alton, P., & Kirby, B. (2019). Testing a Moderated Mediation Model of MBCT’s
Effects for Psoriasis Patients. Mindfulness, 1. https://doi.org/10.1007/s12671-019-01249-w

Published in:
Mindfulness

Document Version:
Peer reviewed version

Queen's University Belfast - Research Portal:
Link to publication record in Queen's University Belfast Research Portal

Publisher rights
Copyright 2019 Springer Verlag. This work is made available online in accordance with the publisher’s policies. Please refer to any
applicable terms of use of the publisher.

General rights
Copyright for the publications made accessible via the Queen's University Belfast Research Portal is retained by the author(s) and / or other
copyright owners and it is a condition of accessing these publications that users recognise and abide by the legal requirements associated
with these rights.

Take down policy
The Research Portal is Queen's institutional repository that provides access to Queen's research output. Every effort has been made to
ensure that content in the Research Portal does not infringe any person's rights, or applicable UK laws. If you discover content in the
Research Portal that you believe breaches copyright or violates any law, please contact openaccess@qub.ac.uk.

Download date:23. May. 2023

https://doi.org/10.1007/s12671-019-01249-w
https://pure.qub.ac.uk/en/publications/e8d46cb0-3699-48b9-99ac-748ad7872163


 

 2

Testing a Moderated Mediation model of MBCT’s effects for psoriasis patients.  

Authors: Alan Maddock1 David Hevey1 Paul D’Alton2 Brian Kirby2  

1 School of Psychology, Trinity College, Dublin 2, Ireland 

2  St.Vincent’s University Hospital, Elm Park, Dublin 4, Ireland 

Email: maddocka@tcd.ie 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 3

Abstract  

Objectives  

The evidence base supporting the positive impact of mindfulness-based programs (MBPs) has 

increased over the last decade. Methodological limitations in this literature however limit the extent to 

which it can be said that compelling evidence of MBP efficacy exists. The mechanisms by which 

MBPs effect change are also unclear. This study attempts to identify these mechanisms.  

Methods  

This study used data from an RCT (N = 101) investigating the impact of a Mindfulness-based 

Cognitive Therapy program (MBCT) on self-reported psoriasis, depression, anxiety and psychological 

wellbeing. We tested moderated mediation effects of changes in attention regulation, self-compassion, 

acceptance, mindfulness, non-attachment, aversion, rumination and worry scores post intervention on 

anxiety, depression and psychological wellbeing. Total, direct and indirect effects were estimated by 

bootstrapped moderated mediation analyses providing 95% bias corrected bootstrap confidence 

intervals.  

Results 

The results indicated that changes in self-compassion were associated with changes in anxiety and 

attention regulation with psychological wellbeing when moderated by group allocation post 

intervention. Decreases in aversion were also found to be significantly associated with improved 

psychological wellbeing when mediated by reduced rumination, and reduced anxiety when mediated 

by decreases in worry. Increased mindfulness was found to be significantly associated with reduced 

anxiety when mediated by reduced worry.  

Conclusion  

This study provides some initial evidence on what the mechanisms of mindfulness might be. 
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Psoriasis is a chronic, common, noncommunicable skin disease (Irish Skin 

Foundation, 2015; World Health Organisation, 2017), which has been estimated to 

affect 125 million people worldwide (Kelly-Sell & Gudjonsson, 2017). Psoriasis can 

impact every aspect of a person’s life, and a significant proportion of psoriasis 

patients have reported that they have suffered from anxiety (7% to 48%; Fleming et 

al. 2017), depression (6% to 62%; Kimball et al. 2011) and poor psychological 

wellbeing (80% reported their psoriasis as being a moderate to large problem in their 

everyday life; Kurd et al. 2010). Meta-analyses and a number of RCTs have found 

that Mindfulness-based programs (MBPs) such as Mindfulness-based Cognitive 

Therapy (MBCT) can have a positive impact on these outcomes with a range of 

clinical populations across age groups (Long et al. 2017; Hayes-Skelton & 

Wadsworth, 2015).  

Since the mid-2000s onwards, the mindfulness literature has consistently 

articulated the need to verify the most important mechanisms of MBPs, which 

influence changes in anxiety, depression and psychological wellbeing (Gu et al. 2015; 

Shapiro et al. 2006; Van der Velden et al. 2015). The identification of such 

mechanisms would enhance our theoretical understanding of how MBPs work for 

specific populations such as psoriasis patients, and could facilitate the development of 

more potent MBPs through the enhancement of its most active components (Svendsen 

et al. 2017; Van der Velden et al. 2015). In order to achieve this goal, the empirical 

examination of testable theories of mindfulness are important in order to identify 

more clearly how MBPs lead to beneficial outcomes in clinical settings (Brown, 2015; 

Carlson, 2015).  

In order to attempt to understand more clearly the mechanisms of change in 

mindfulness interventions, Grabovac, Lau and Willett (2011) proposed a 
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psychological model derived from Buddhist contemplative traditions – the Buddhist 

Psychological Model (BPM). The BPM hypothesizes that by engaging in regular 

mindful and accepting meditative practice, the participant develops an improved 

ability for attentional regulation and a greater accepting quality of awareness towards 

emotional content (feeling, thoughts and emotions). The BPM hypothesizes that this 

attentional awareness brings less need for emotional control, clinging and mental 

fixation and thereby reduced rumination; such decreased mental proliferation 

represents the main object of the BPM (Grabovac et al. 2011). An overall decrease in 

mental proliferation may result in a decrease in symptoms and an increased sense of 

wellbeing (Grabovac et al. 2011).  The mediating role that mental proliferation is 

hypothesized to play in the significant relationships between the BPM’s predictor 

variables and its outcomes is consistent with Cognitive Behavioral Therapy (CBT) 

models of anxiety and depression (Hofmann et al. 2012).  

The original BPM (Grabovac et al. 2011) does not include variables that might 

mediate the effects on mindfulness training on the anxiety, depression and 

psychological wellbeing of psoriasis patients. Mindfulness and self-compassion have 

received empirical support for their potential utility in supporting the improvement of 

these outcomes in clinical populations (Gu et al. 2015; Hölzel et al. 2011; Kuyken et 

al. 2010; Neff 2003; O'Doherty et al. 2015; Vøllestad et al. 2011). The domains of 

self-compassion and mindfulness were thus added and ethical practices omitted as 

part of an enhanced model for psoriasis patients, which will hereto for be referred to 

as the ‘clinically modified BPM model’ or CBPM. Mental proliferation is also not 

clearly defined by Grabovac et al. (2011) but it would appear to most resemble 

repetitive negative thinking (RNT), which is a style of repetitive thinking about 

negative experiences that is difficult to disengage from and at least partly intrusive 
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(Ehring et al. 2011). The two most common forms of RNT are rumination and worry, 

and these two variables represent mental proliferation in the CBPM (Fresco et al. 

2002; Gu et al. 2015). The CBPM hypothesises that by engaging in regular 

mindfulness practice that a participant will improve their individual capacities in 

different mindfulness variables (increased capacities in acceptance, non-attachment, 

mindfulness, self-compassion, attention regulation and reduced tendencies to 

aversion). The CBPM hypothesises that improvements in these variables leads to 

reduced anxiety, depression and psychological wellbeing directly, and also through an 

indirect path via reductions in its proposed mediating variables: worry and 

rumination.  

The aim of this study is to investigate if changes in the CBPM domain and 

mediating variable scores after engaging in an MBCT intervention predict the anxiety, 

depression and psychological wellbeing levels of psoriasis patients. This study will 

test two hypotheses: (1) greater attention regulation, acceptance, self-compassion, 

non-attachment, mindfulness and less aversion will be significantly directly 

associated with lower anxiety, depression and improved wellbeing when moderated 

by group allocation (MBCT or TAU), and (2) greater attention regulation, acceptance, 

self-compassion, non-attachment, mindfulness and less aversion will be significantly 

indirectly associated with lower anxiety, depression and improved wellbeing when 

moderated by group allocation and mediated by decreases in worry and rumination.  

 

Method 

Participants 

The participants were from a randomized trial comparing the effects of MBCT against 

TAU on the anxiety, depression and psychological wellbeing of psoriasis patients 
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(Maddock et al. 2019). Participants were randomly allocated using a random number 

table to the MBCT intervention group (Age: 18-82, 75% female, M age = 43.5, SD 

age = 16.96) or a TAU control group (Age: 19-73, 76% female, M age = 44.6, SD age 

= 16.40). The RCT controlled for Type II error by having over 95 % power in 

detecting a small to medium effect size (f = .17) through the recruitment of 101 

participants. This sample size means that hypothesis test 1 and 2 are sufficiently 

powered to detect large moderated mediation effects at 80% power (Fritz & 

Mackinnon, 2007).  

 

Procedure 

The MBCT classes were run in 2 groups of 20 - 26 participants who met for 2 hours 

per week over 8 weeks. Each session included guided meditation, experiential 

exercises and discussion. In addition to the weekly group sessions, participants 

received CDs or online access to guided meditation practices, and were asked to 

complete homework exercises daily for at least forty-five minutes per day, six days 

per week. Formally trained MBCT facilitators with a number (from 4 to 10) of years 

of MBCT facilitation experience facilitated these sessions. The program followed the 

MBCT protocol outlined by Segal et al. (2002). In this MBCT program, the concept 

of self-compassion was not explicitly explored or taught by the facilitators (Segal et 

al. 2002). Over 8 weeks, the other five CBPM domains and the two mediating 

variables of the CBPM were explicitly touched on and explained in the context of 

exploring the participant’s experiences of each in the context of their meditative 

practice, e.g., the body scan or walking meditation (Segal et al. 2002). This occured in 

weeks 1-6, with week 7 focusing on how to use the skills learned in the intervention 

in a person’s life, e.g., if a person is feeling low, what should they do, and week 8 
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focussed on how to keep their meditation practice going once the group came to an 

end.  

TAU consisted of any treatment the participant, their dermatologist or mental 

health care specialist regarded as necessary. Participants were advised that they were 

free to remain on or receive additional dosages of treatment they were receiving 

during the study period.  

 
Measures  

Hospital Anxiety and Depression Scale The 14 item Hospital Anxiety and 

Depression Scale (HADS; Zigmond & Snaith, 1983) is a self-report measure of 

anxiety (HADS-A; 7 items) and depression (HADS-D; 7 items). Higher scores on 

each scale indicate higher levels of anxiety or depression. The scale has been 

validated against interview ratings and has good internal reliability (Zigmond & 

Snaith, 1983). The Cronbach’s alpha for this study for HADS-A was .86 and .78 for 

HADS-D.  

Ryff’s Psychological Wellbeing Scales Ryff’s Psychological Wellbeing Scales 

(PWB; Ryff, 1989) include 6 domains each containing 9 items: 1) self-acceptance, 2) 

purpose in life, 3) environmental mastery, 4) personal growth, 5) positive relations 

with others, and 6) autonomy (Ryff, 1989). Higher scores on this scale indicate higher 

levels of wellbeing, with scores ranging from 42-252. The psychometric properties for 

this scale were originally tested on a sample of 321 healthy men and women (Ryff, 

1989). Findings included high internal consistency for the 6 domains (Cronbach’s 

alpha’s from .86-.93), and good test-retest reliability. The Cronbach’s alpha in the 

present study for the overall score was .95.  

Philadelphia Mindfulness Acceptance sub scale The Philadelphia Mindfulness 

Acceptance sub scale (PHLMS; Cardaciotto et al. 2008) is a 10-item questionnaire 
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that measures acceptance. Scores on this measure range from 10-50, with lower 

scores indicating higher levels of acceptance. Cardaciotto et al. (2008) reported very 

good internal consistency (α = .91) for the acceptance sub-scale and that the 

acceptance subscale was strongly correlated with the KIMS Accept without Judgment 

subscale (r = .79).  Cronbach’s alpha in this study for PHLMS-acceptance was .9.  

The Southampton Mindfulness Questionnaire The Southampton Mindfulness 

Questionnaire (SMQ; Chadwick et al. 2008) is a 16-item instrument that measures 

elements of mindfulness when unpleasant thoughts and images arise (Chadwick et al. 

2008). High scores on this measure indicate higher levels of mindfulness, with scores 

ranging from 0-96. Chadwick et al. (2008) reported that the SMQ had a Cronbach’s 

alpha of .89. For 197 participants involved in assessing concurrent validity, SMQ and 

Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003) scores correlated 

significantly (r = .61). Cronbach’s alpha for the present study was .74.  

The Experiences Questionnaire – Decentering The Experiences Questionnaire – 

Decentering is an 11-item self-report measure of the capacity to regulate attention 

through decentering (EQ; Fresco et al. 2007). Higher scores on the EQ indicate higher 

levels of attention regulation, with scores ranging from 11-55.  The EQ Decentering 

scale has shown high internal reliability: Cronbach’s alpha = .90 (Fresco et al. 2007). 

Concurrent validity of the measure was supported with a non-patient sample by 

significant positive correlations with cognitive appraisal, and significant negative 

correlations with experiential avoidance, brooding rumination, emotional suppression, 

current depression, and anxiety symptoms. Cronbach’s alpha for the present study 

was .89. 

The Non-Attachment Scale The Non-Attachment Scale (NAS; Sahdra et al. 2010) is 

a 30-item questionnaire. Higher scores on the NAS indicate higher levels of non-
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attachment; scores range from 30-180.  The NAS has shown high internal reliability; 

Cronbach’s alpha = .92, in a study of 382 undergraduate sample (Sahdra et al. 2010). 

In Sahdra et al. (2010), the NAS was moderately to highly correlated (r’s = .35–.60) 

negatively with anxious attachment (Experiences in Close Relationships) and 

nonreactivity (Nonreactivity to Internal Experience subscale of the Five Facet 

Mindfulness Questionnaire). Cronbach’s alpha for this study was .92.   

Acceptance and Action Questionnaire-II Aversion was measured with the 7-item 

Acceptance and Action Questionnaire-II (AAQ-II; Bond et al. 2011). High scores on 

the AAQ-II reflect greater experiential avoidance and immobility. Scores on this 

measure range from 7-49. Results from 2,816 participants indicate satisfactory 

structure, reliability, and validity of this measure (Bond et al. 2011). Cronbach’s alpha 

for present study was .94.  

Self-Compassion Scale The 26-item Self-Compassion Scale (SCS: Neff, 2003) was 

used to measure self-compassion. Higher scores on the SCS indicate higher levels of 

self-compassion, scores range from 26-130. The internal reliability of the SCS has 

been found to be consistently high in studies across a wide variety of populations 

(Neff & Dahm, 2015). Cronbach’s alpha for the present study was .89.  

Rumination Reflection Questionnaire The 12-item rumination subscale from the 

Rumination Reflection Questionnaire (RRQ; Trapnell & Campbell, 1999) measured 

rumination. Higher scores indicate higher levels of rumination, with scores ranging 

from 12-60. Trapnell & Campbell (1999) reported a high coefficient alpha (.90) and 

good convergent validity, as it correlated highly with its respective factor predicted 

from the Big Five factor model of personality (Trapnell & Campbell, 1999). 

Cronbach’s alpha for the present study was .93.   

Penn State Worry Questionnaire The 16-item Penn State Worry Questionnaire 
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(PSWQ; Meyer et al. 1990) assesses the extent to which worry is pervasive, 

excessive, and difficult to control. Higher scores on the PSWQ scale indicate higher 

levels of worry (Meyer et al. 1990). The PSWQ has been shown to have excellent 

internal consistency (α = .91) and good convergent and discriminant validity for 

Generalised Anxiety Disorder when compared to other anxiety disorders and 

community controls (Meyer et al. 1990). Cronbach’s alpha for this study was .94.  

 

Data Analyses 

The data from the RCT were screened for missing values and outliers. There were no 

missing values on any of the primary outcomes. There were a maximum of two cases 

missing on some subscales for individual participants on the secondary outcomes. As 

these were such a small proportion of the overall dataset (n=101) and not from the 

primary variables of interest, mean replacement was used for the missing items. A 

moderated mediation analysis of the change scores from t1 to t2 in the 

aforementioned RCT was then conducted. The CBPM was broken into smaller 

testable component pieces through the construction of a number of moderated 

mediation models which: (1) tested the conditional direct effects of each CBPM 

domain on each outcome when moderated by group allocation, and (2) tested the 

conditional indirect effects of each CBPM domain on each outcome when mediated 

by each CBPM mediating variable (worry and rumination) and moderated by group 

allocation. Analyses were performed using SPSS 23.0 (IBM, Armonk, NY). The 

SPSS PROCESS macro was used to test mediating effect, moderating effect and 

moderated mediating effects in a single model (Hayes, 2018). Preacher and Hayes’ 

bias-corrected nonparametric bootstrapping techniques with 5,000 bootstrap samples 

was used to estimate the conditional direct and indirect effects of each CBPM domain 
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on each outcome (Hayes, 2018). The point estimates of the indirect effects were 

considered statistically significant if the 95% confidence intervals (CIs) did not 

contain zero. Hayes’ index of moderated mediation included in the PROCESS macro 

for SPSS was also calculated (Hayes, 2018) to test for the presence of moderated 

mediation. A bootstrapping technique with 5,000 resamples was used providing a 

95% CI; if the CI did not include zero, then moderated mediation was indicated (Furr, 

2018).  

Results 

There were statistically significant differences on the effects of MBCT on the anxiety, 

depression and psychological wellbeing of psoriasis patients relative to TAU at post-

treatment. These results are outlined in Table 1 below. 

The conditional direct effect results of the moderated mediation analyses for 

the MBCT intervention and TAU groups are presented in Table 2 below. Group 

allocation moderated the relationship between changes in self-compassion scores and 

anxiety scores (β = .14, t(100) = 2.23, p = .03: 95% CI: .02, .26). Increases in self-

compassion scores were significantly associated with decreases in anxiety scores in 

the MBCT intervention group (r(49) = -.4, p < .01) but not in the control group (r(49) 

= .15, p = .29).  

Group also moderated the relationship between changes in attention regulation 

and wellbeing (β = 1.06, t(100) = 2.04, p = .04: 95% CI: 0.3, 2.1). Increases in 

attention regulation and increases in psychological wellbeing were significantly 

associated in the MBCT group, (r(49) = .68, p < .01) but not in the control group 

(r(49) = .04, p = .8).  

The conditional indirect effect results of the moderated mediation analyses for 

the MBCT intervention and TAU groups are presented in Table 3. As can be seen 
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from the conditional indirect effect analysis, the conditional indirect effect of aversion 

on wellbeing when mediated by rumination and moderated by group allocation was 

significant (β = .46, SE = .25: 95% CI: .03, 1.01). Decreases in aversion scores post 

MBCT intervention were significantly associated with increases in wellbeing scores 

when mediated by reduced rumination scores for the MBCT intervention group, but 

not the TAU control group. The conditional indirect effect of aversion on anxiety 

when mediated by worry and moderated by group allocation was significant (β = -.06, 

SE =.04: 95% CI: -.16, -.01). Decreases in aversion scores post MBCT intervention 

were significantly associated with decreases in anxiety scores when mediated by 

decreases in worry scores for the MBCT intervention group, but not the TAU control 

group. The conditional indirect effect of mindfulness on anxiety when mediated by 

worry and moderated by group allocation was significant (β = .03, SE = .02: 95% 

CI: .01, .09). Increases in mindfulness scores post MBCT intervention were 

significantly associated with decreases in anxiety scores when mediated by decreases 

in worry scores for the MBCT intervention group, but not the TAU control group.  

 

Discussion 

Although there is evidence that MBCT may improve psoriasis patient anxiety, 

depression and psychological wellbeing, limited research exists which has tested the 

mechanisms by which MBCT might impact on these mental health outcomes. This 

study’s results provide some initial evidence supporting a mix of conditional direct 

and conditional indirect effect relationships on wellbeing and anxiety. The finding 

that increased attention regulation had a significant conditional direct effect on 

wellbeing is in agreement with the CBPM.  Consistent with the CBPM, the increased 

capacity of the MBCT participants to decenter from difficult thoughts and emotions, 
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evidenced by the findings in RCT, may have allowed participants to pay more 

attention to the transitory nature of stressful situations, thoughts and emotions. Gross 

and Thompson (2007) and Orzech et al. (2009) identified that such an increased 

capacity to decenter from such stimuli allows more cognitive control over the 

processing of such experiences. In line with Arch and Landy (2015) and Orzech et al. 

(2009), the increased capacity to decenter and the enhanced control that this may have 

offered the MBCT participants may have helped them to modulate their responses to 

stress by decentering from stress appraisals into a metacognitive mode. This may have 

allowed positive re-appraisals of the MBCT participants’ environment and of difficult 

situations to occur and a direct accrual of improved psychological wellbeing (Lazarus 

& Folkman, 1984). 

The finding that improvements in self-compassion scores post intervention 

were directly associated with reductions in anxiety is also consistent with the CBPM. 

Anxiety can be exacerbated when one over-identifies with setbacks or failures (Neff 

et al. 2007). Van Dam et al. (2011) hypothesized that self-compassion helps to 

moderate reactions to real and potential setbacks or failures, e.g., stigmatization, by 

engendering positive self-feelings. The increased self-compassion experienced by the 

MBCT participants may thus have attenuated their anxiety through reduced 

identification with life difficulties. This may have allowed more positive emotions to 

be generated rather than anxious feelings. The finding that changes in self-

compassion were significantly associated with changes in anxiety directly supports 

previous studies (Neff et al., 2007; Neff & Dahm, 2015; Van Dam et al., 2011). 

In line with the BPM’s original theoretical framework (Grabovac et al. 2011) 

reductions in aversion scores post intervention indirectly predicted improvements in 

wellbeing when mediated by rumination. The finding that reductions in levels of 
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aversion also has an indirect effect of reducing anxiety when mediated through 

reduced worry is also consistent with the BPM (Grabovac et al. 2011). The mediating 

role that worry played in the relationships between aversion and anxiety is consistent 

with CBT models of anxiety (Hofmann et al. 2012). The MBCT participants attained 

a more open, less averse stance, which may have allowed participants an increased 

capacity to willingly expose themselves to more unpleasant stimuli, events and 

experiences (Arch & Landy, 2015). Reduced aversion to difficult stimuli may have 

led to less need for emotional control and rigid negative avoidant thinking in the 

forms of worry and rumination (Borkovec, 1994; Nolan-Hoeksema, 1998). This 

process may have facilitated more benign cognitive appraisals of situations that may 

have been perceived as difficult previously to manifest, in line with the theory of 

Lazarus & Folkman (1984).  

The increased non-attachment and acceptance scores experienced by the 

MBCT participants were not found to be significantly associated with changes in their 

anxiety, depression and wellbeing scores, either directly or indirectly through reduced 

rumination and worry. These findings refute the hypothesis set out in the CBPM, 

based on Grabovac et al. (2011), which hypothesised that wellbeing will be directly 

improved by reducing tendencies towards attachment to internal and external 

phenomena (Wallace & Shapiro, 2006).  The finding of increased acceptance not 

being a direct predictor of wellbeing is also inconsistent with the results of Fledderus 

et al.’s (2010) RCT. The differences between the present study’s findings and the 

empirical and theoretical literature on the potential importance of changes in 

acceptance and non-attachment on the CBPM outcomes may be due to the limited 

power in this study to detect small to medium significant pathways.  
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None of the change scores in the CBPM variables were significantly 

associated with changes in depression, or predicted changes in depression either 

directly or indirectly through rumination or worry. These findings are at odds with the 

mindfulness literature. Gu et al. (2015) in a systematic review of 9 studies found 

moderate, consistent evidence that increased mindfulness is a predictor of decreased 

depression. One of the most consistent findings in a number of empirical studies are 

that increased self-compassion is significantly associated with reduced depression 

(Neff & Dahm, 2015; Van Dam et al. 2011). The difference between the mindfulness 

literature and this study may be due to the fact that this study was underpowered to 

detect small to medium significant pathways, and it could be that the CBPM domains 

may have had small to medium significant associations with depression but this study 

failed to detect them.  

Another factor may be that the associated effect of MBCT on this sample’s 

depression scores appears to be due to large changes in 10 (approximately 20%) of 

the participants in RCT, which this study is based on, rather than the whole sample. 

These 10 participants moved from abnormal and borderline abnormal ranges on the 

HADS-D to the normal range post intervention. The remaining sample showed little 

variation in depression scores post intervention, which may be due to the low levels of 

depression experienced at baseline. It may be that the low numbers of participants 

who changed in depression scores coupled with the limited power in this study to 

detect significant pathways that might explain why changes in CBPM domains were 

not found to be significantly associated with changes in depression.  

The use of the HADS-D to measure depression in this study may also help 

explain the differences between the present study and Gu et al. (2015) and the 

literature on self-compassion and depression exemplified by Van Dam et al. (2011). 
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The 9 studies reviewed by Gu et al. (2015) used either the 17-item Hamilton 

Depression Rating Scale (HDRS, Hamilton, 1960), the 20-item Center for 

Epidemiological Studies Depression Inventory (CES-D; Radloff, 1977) or the 21-item 

Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996). Van Dam et al. 

(2011) also used the BDI-II to measure depression. The HADS-D has a restricted 

range (7-items) when compared to the HDRS, the CES-D and the BDI-II, which could 

have led to reduced correlations between the CBPM domains and depression in the 

present study (Furr, 2018). The difference could also be due to the HDRS, the CES-D 

and the BDI-II potentially being more sensitive measures of depression (Cameron et 

al. 2011). Alternatively, changes in these variable scores post MBCT intervention 

may simply have no relationship with changes in the depression scores of psoriasis 

patients. 

Limitations and Future Research 

Although the pattern of the significant relationships found among the variables is 

consistent with theoretical reasoning set out in the CBPM, an inherent limitation of 

using moderated mediation analysis of two data points within a repeated measures 

design means that this study cannot establish and assert claims of causality between 

the hypothesized CBPM predictor variables and the outcomes (Hayes, 2018). In 

addition, this study is only sufficiently powered to detect large effects and 

underpowered to control for Type II error for small to medium effects. The number of 

pathways tested likely reduced this study’s power further and increased the potential 

for Type II error.  This may result in the moderated mediation analysis not detecting 

pathways as being statistically significant. In order to control for Type II error using 

bias-corrected bootstrapping, a sample size of 462 psoriasis patients would be needed 

for 80% power to detect small effects (Fritz & Mackinnon, 2007). With this in mind, 
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the moderated mediation analysis results from this study should be considered 

tentatively and observed with caution. The external validity of these findings are also 

limited by self-selection bias due to the fact that participants were randomly assigned 

from a sample of people who wanted to take part in the study and who remained in 

the study, therefore making it difficult to establish how representative this population 

is of the wider psoriasis population.  

This study provides some initial preliminary evidence for some of the 

potential mechanisms of action set out in the CBPM that might exhibit a large effect.  

It is critical that future studies, which attempt to replicate these findings, or test 

similar hypothesized models of mindfulness using moderated mediation analyses, do 

so using larger sample sizes in order to examine their model’s effects with sufficient 

power to detect all significant pathways present. It is also important that future studies 

that investigate the CBPM mechanisms of action on the depression symptoms of 

psoriasis patients use different measures and larger sample sizes of patients in order to 

examine these effects without floor effect limitations.  

In conclusion, this study showed that MBCT was associated with positive 

changes in wellbeing, anxiety and depression scores. Four of the 6 tested CBPM 

variables had either a conditional direct or indirect effect relationships (mediated 

through worry or rumination) on psoriasis patient anxiety and wellbeing. Overall, this 

study has provided some initial evidence on some of the potential mechanisms of 

mindfulness. 
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Table 1 
Means, standard deviations (in parentheses) and ANCOVA test statistics 

 MBCT             TAU group 
  (n=51)                 (n=50) 

  

 M (SD) M (SD)  F (df)       P           η 2    
PWBS     
Pre-treatment 178.29 (24.16) 186.72 (25.54)   
Post-treatment 184.69 (25.02) 184.94 (27.30)  5.64 (98)  .02        .05 
HADS-A     
Pre-treatment 9.02 (3.88) 8.68 (4.4)   
Post-treatment 7.51 (3.87) 8.42 (4.08)  5.17 (98)   .02        .05 
HADS-D     
Pre-treatment 4.45 (3.23) 4.1 (3.49)   
Post-treatment 3.31 (2.54) 4.12 (3.15)  5.95 (98)   .02        .06 
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Table 2.  

Moderated Mediation Analysis – conditional direct effect. 

Variables                                     Index SE   LLCI  ULCI            Index  SE  LLCI   ULCI 
Independent – Dependent             Mediating Variable: Worry      Mediating Variable: 

mination 

Non-attachment –Wellbeing       -.17    .21    -.59     .25               -.13      .22   -.55      .3 

Non-attachment–Anxiety           -.02    .04    -.09     .06               -.02      .04   -.09     .06 

Non-attachment–Depression        .01    .04    -.06     .08               -.01       .04  -.06     .08 

Aversion–Wellbeing                   -.01    .55    -1.1     1.1               -.23       .6    -1.4      .94 

Aversion–Anxiety                     -.04    .09    -.23     .14               -.05      .1     -.25     .16 
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Aversion–Depression                   -.08    .09    -.26     .10               -.08      .1     -.27     .12   

Self-Compassion–Wellbeing       -.6      .4      -1.39   .19               -.45      .36    -1.16  .27 

Self-Compassion–Anxiety         .13    .07    -.003  .26                 .14      .06      .02   .26 

Self-Compassion–Depression      .03    .07    -.1       .16               -.003    .06     -.12   .12 

Mindfulness–Wellbeing              -.31    .26    -.83     .21               -.26      .27     -.79   .27 

Mindfulness–Anxiety                -.04    .05    -.13     .05               -.04      .05     -.13   .01 

Mindfulness–Depression             .04     .04    -.04     .13               .04       .04     -.05   .12 

Attention Reg–Wellbeing        1.06     .52     .03     .21              -.87       .48     -1.8   .09 

Attention Reg–Anxiety               .03    .10    -.16      .22               .07       .09     -.11   .24 

Attention Reg–Depression          .07    .09    -.11     .24                .03       .08     -.14   .2 

Acceptance–Wellbeing                .2      .57    -.94    1.3                 .04       .57     1.1   1.18 

Acceptance–Anxiety                  -.06   .1      -.25    .14                 .07       .10    -.26   .13 

Acceptance–Depression             .06     .09    -.12    .25                 .08       .09    -.10   .26 

 
 

 

 

  

Table 3.  

Moderated Mediation Analysis – conditional indirect effects. 

Variables                                    Index SE   LLCI  ULCI            Index  SE  LLCI   ULCI 

Independent – Dependent         Mediating Variable: Worry          Mediating Variable: 

Rumination 

Non-attachment –Wellbeing      -.04      .09    -.21     .15                 -.09      .08     -.28       .06 

Non-attachment–Anxiety           .02      .02    -.01     .06                  .02      .02     -.02       .07 
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Non-attachment–Depression      -.01      .01    -.04     .01                 -.01     .02     -.04       .03 

Aversion–Wellbeing                  .25      .17    -.06     .62                   .46     .25     .03       1.01 

Aversion–Anxiety                   -.06      .04    -.16    -.01                 -.06     .06     -.19       .04 

Aversion–Depression                  .02      .04     -.05    .09                   .01     .06     -.11       .12 

Self-Compassion–Wellbeing      .03       .24    -.36     .6                   -.12     .14     -.4         .16 

Self-Compassion–Anxiety         .01       .04    -.07     .08                  .01     .03     -.06       .06 

Self-Compassion–Depression     -.03     .04    -.12     .04                 -.01     .02     -.05       .05 

Mindfulness–Wellbeing             -.06      .09    -.26     .11                 -.11     .10     -.33       .07 

Mindfulness–Anxiety               .03      .02     .01     .09                   .04     .03     -.01       .10 

Mindfulness–Depression            -.01     .02     -.05    .02                  -.01     .02     -.05       .03 

Attention Reg–Wellbeing           .08      .31     -.47    .8                    -.11     .2       -.49       .29 

Attention Reg–Anxiety              .05      .06     -.07    .16                   .01     .05      -.08      .09 

Attention Reg–Depression         -.05     .05     -.16    .05                  -.01    .04      -.09      .06 

Acceptance–Wellbeing               .15      .24     -.35    .65                   .31    .24      -.10      .86 

Acceptance–Anxiety                 -.04     .04     -.12    .03                  -.03   .05       -.12     .08 

Acceptance–Depression              .01     .03     -.04    .08                  -.01   .03      -.08      .07 

 

 


