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Below we report results from two additional measures collected in the current study - Backward

Inhibition[1] and the Rumination Response Scale (RRS[2]).

Backward Inhibition is an index which can be extracted from the task-switching
paradigm used in the current study, and reflects residual inhibition from recent but currently
irrelevant mental sets[1, 3]. Switching from one task to another requires inhibition of the current
task set [1, 4]. This inhibition can be quantified by impaired performance when returning to a
recently inhibited task (e.g. A-B-A task sequence) compared to performance on a task which has
not been recently been inhibited (e.g. C-B-A task sequence). Backward Inhibition is therefore
calculated by subtracting reaction time (RT) and error rates in trials in which the current task was

recently inhibited from trials in which the current task was not recently inhibited.

Groups were equivalent at baseline in Backward Inhibition RT t(38)=1.85, ns and error rates
t(38)=1.17, ns when including all participants, as well as when including only participants with
post-program data (RT t(25)=1.22, ns and error rates t(25)=1.83, ns). A one way ANCOVA on
post-program Backward Inhibition RT with Group as the independent variable while controlling
for baseline Backward Inhibition RT revealed no significant group differences post-program
F(1,24)=1.42, ns. A similar ANCOVA revealed no group differences in error rates F(1,24)=0.82,

ns.

To assess the relationship between changes in Backward Inhibition and changes in depressive
symptoms, a multiple regression was calculated to predict change in the BDI-I1, based on change
in Backward Inhibition RT and error rates. No significant model was found (maximal
F(1,20)=1.00, ns), indicating that change in Backward Inhibition does not within itself associate
with change in BDI-II scores. A similar multiple regression with both CRS and Backward

Inhibition RT and error rates as independent variables yielded a significant regression model



F(2,19)=8.47, p<0.01 with change in CRS and Backward Inhibition error rates as significant
factors associated with change in depressive symptoms. The multiple correlation coefficient was
0.69, indicating that overall improvement in irrelevant mental set suppression explained 47.1%
of the variance in BDI-11 scores (R? =0.471). Increases in CRS significantly associated with
improvements in BDI-II scores (f = 0.70, p<0.01) while increases in Backward Inhibition
paradoxically showed an opposite effect, being associated with increases in BDI-II scores ( = -
0.49, p=0.01). Similar results were obtained when excluding the four participants whose BDI-II
scores were collected prior to program conclusion (R=0.69, R?=0.47, CRS B =0.71, p=.001,

Backward Inhibition = -0.49, p=0.02).

Rumination Response Scale (RRS). The RRS is a 22 item questionnaire in which
participants rate the degree of to which they tend to ruminate in response to depressive
symptoms. Groups had equivalent rumination scores at baseline, both when examining all
participants, M=58.90, SD=12.07 for the MBCT+TAU group; M=61.19, SD=10.91 for wait-
list+TAU; t(36)=0.60, ns, and when examining baseline data only from participants with valid
post-program data M=56.80, SD=11.18 for the MBCT+TAU group; M=60.50, SD=9.38 for wait-
list+TAU; t(23)=0.86, ns. An ANCOVA with Group as the independent variable was conducted
on post-program RRS scores while controlling for baseline RRS scores. The MBCT+TAU group
(M=50.23, SD=13.39) did not significantly differ from the control group M=56.30, SD=7.57;
F(1,22)=0.85, ns in rumination scores at post-testing. However, while rumination scores of the
control group did not significantly change following treatment as usual (F(1,23)=2.01, ns),
rumination scores of the MBCT+TAU were significantly reduced following MBCT

(F(1,23)=7.31, p=0.01).



Baseline rumination scores significantly and positively correlated with baseline BDI-11 scores
(r=0.38, p<0.05). After the MBCT program, rumination scores showed a positive but non-
significant trend of correlating with BDI-11 scores (r=0.33, p=0.12). Changes in rumination from

baseline to post-program did not significantly correlate with changes in BDI-I1 (r=0.05, ns).

Based on previous cross-sectional studies linking impairments in Backward Inhibition to
rumination [5, 6], a regression model was calculated to assess the relationship between changes
rumination scores and change in RT and error rates of Backward Inhibition and CRS. A
significant model was found with change in Backward Inhibition error rates as a predictor of
change in rumination F(1,22)=4.73, p<0.05. The multiple correlation coefficient was 0.42,
indicating that changes in Backward Inhibition error rates explained 17.7% of the variance in
rumination scores. Increases in Backward Inhibition was associated with reduction in rumination

scores (B = 0.42, p<.05).

Discussion

Results from the measures of Backward Inhibition and the Rumination Response Scale indicate
that MBCT+TAU did not improve Backward Inhibition or rumination scores compared to
wailist+TAU. Additionally, while Backward Inhibition was associated with reduced rumination
scores, it was paradoxically also associated with increased depressive symptoms when
considered along with CRS. Given the current and previous [5, 6] findings linking impairments
in Backward Inhibition to increased rumination, the correlation found between increased

Backward Inhibition and elevated depressive symptoms was unexpected.



One possible explanation for this relates to the differential degree of specificity between CRS
and Backward Inhibition. Backward Inhibition, in contrast to CRS, operates by broadly
suppressing any recent mental set rather than just conflicting mental sets. The ability to broadly
suppress recent mental sets reflected by Backward Inhibition may be helpful in order to initially
“break away” from the repetitive thought patterns and therefore reduce rumination [5, 6].
However, several studies have demonstrated that other broad-based inhibition methods may
result in contradictory and adverse effects, including prolonging or worsening of depressive
symptoms[7-9]. This is particularly pronounced in stressful or cognitively demanding situations,
partially due to a post-suppression rebound in which such thought suppression paradoxically
produces a preoccupation with the suppressed thought when cognitive resources are limited. It is
possible that a similar process is related to the association between backward inhibition and
depressive symptoms found in the current study. This, however, is only a tentative post-hoc
explanation which requires further examination. The differential relationship of Backward
Inhibition with depressive symptoms and rumination is consistent with the previously expressed
notion that although rumination is a common risk factor in depression [10], the two represent

separate constructs [11] and may change differentially over the course of treatment.
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