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   Introduction 
-A 2018 study recreated two components of mindfulness-based cognitive 
therapy (MBCT), a popular intervention that focuses on being mindful of the 
present. 
-This resulted in two types of meditation: open monitoring (OM) and focused 
attention (FA)1. OM typically involves acceptance of emotions, while FA 
demands focus on a neutral stimulus while disengaging with others.
-This thesis compares the two conditions via performance on a 
self-referential encoding task (SRET) before and after intervention is 
administered (MBCT, OM or FA) to a patient.  

SRET
The SRET is a task in which patients must choose whether adjectives (positive 
or negative) apply to them1. Depressed patients typically tend to endorse 
more negative rather than positive words2. This version of the SRET also had 
interleaving, emotionally-neutral control trials where participants simply had 
to say whether a word was lowercase or uppercase.

-Interventions like OM typically affect performance on affective tasks (like 
the SRET) while those like FA improve executive control4 (needed while 
switching between tasks, which is reflected in non-decision time).
- A positive change in affective evaluation involves a greater drift rate 
(easier processing) of positive words, and smaller drift rate towards 
negative words (harder processing). 

Posttreatment, OM is likely to have had a greater valence-conditioned 
effect on drift rates compared to FA (with higher drift rates for positive 
words  and lower drift rates  for negative words), while FA should lead to a 
lesser non-decision time on task switch trials (SRET trials preceded by 
control trials) compared to OM.
ii
iii validation
Posterior predictive checks (comparing simulated to empirical data):1.  Probability density functions plotted of simulated data plotted 
against empirical data
2. Quantile plots, where the 
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A. Model building & selection
 HDDM5  was the software used for parameter 
estimation. The software used a Markov Chain 

Monte Carlo to generate 1500 samples for each 
condition.

B. Model validation
Posterior predictive checks 

(comparing simulated to 
empirical data):

C. Diagnostics

            Methods
Process of Reaching Final Model (with drift rate conditioned on valence of word and 
session: i.e pre-treatment or post-treatment)

                Results
Findings were similar to those  from behavioral data.

Results should be interpreted with caution due to  an evident misspecification in the final 
model with drift rates being fit too low (see  quantile plots).

- Contrary to prediction and as suggested by the figure, FA had a non-significantly 
larger effect on drift rate valenced by treatment condition than OM (probability 
OM>FA = 0.199). This might be FA making people more dispassionate by 
encouraging  a lack of focus on negative emotional stimuli.
- MBCT also  had a significantly larger effect than OM (OM>MBCT = 0.007) and 
non-significantly larger effect than FA (FA>MBCT = 0.058).
- No task switch effect was found.

       Conclusions
-Depression is typically associated with negative cognitive biases, such that 
depressed patients tend to have an easier time processing negative over positive 
content2. 
-The SRET aims to semi-objectively assess this bias1, while drift rate can indicate 
the ease with which information is processed3. 
-MBCT produces a larger effect on drift rate than FA, which produces a larger 
effect on drift rate than OM. This could suggest that MBCT indirectly or directly 
affects cognitive biases in depression -  more so than other meditations.

Fig. 5.  v~stim*pre_or_post distributions; comparison between conditions of effect on drift rate by 
condition Note. These are probability density functions that indicate the most believable values of 
the parameters and their uncertainties.

                                              
                                 Fig. 2. DIC comparisons for baseline model versus valence-separated models visualized 

  Fig. 4. Simulated data quantiles from both models plotted against empirical data quantile Drift Diffusion Model (DDM)s 
                         

1. Gelman-Rubin statistic: all estimates converged
2. Correlation with behavioral data: There was a high correlation between the endorsement 
data and the drift rates from the computational model, suggesting the model could capture 
relevant effects underlying the distributions.

1. Probability distributions

   2. Quantile plots

Deviance Information Criterion’ (DIC), a statistic that incurs a 
penalty for overfitting while also capturing model complexity and 

accuracy6
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 Fig. 3. Group-level PPC fits for simulated data distributions from both models plotted against empirical data  
Notes. Negative RT values correspond simply to RT values for trials where the participant did not endorse the word. 
Hence, the height represents the frequency of response.

Fig. 3:  Only FA group-level data is shown for the sake of 
parsimony. As implied from the heading of the graph, the 
empirical data is separated by valence so that (in this 
figure) only negative words are represented by the black 
probability density curve. As seen in the figure, the final 
model (in blue) can account for this valence-conditioning, 
while the baseline model (in red) cannot. Accounting for 
valence thus increases the model’s fit to data.

 Fig 1.  Visualization of the SRET and control trials. Notes. “self” 
trials indicate that the participant would be required to make a 
self-judgment, whereas “case” refers to the control task where 
participants had to indicate whether a word was in uppercase or 
lowercase.

Fig. 6. RT distribution for trials with task_switch compared to non-task_switch trials

Drift Diffusion Model (DDM) 
This thesis uses the DDM to model 
both response times (RTs) and 
response choices. While the DDM has 
multiple parameters, this thesis 
focuses on drift rate, or the rate of 
accumulation of information/ease of 
processing, and non-decision time - or 
the time spent before or after 
information accumulation for a 
decision actually occurs3. 


