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Supplementary methods

Data Analysis

Induction Success.

We used multilevel modeling to examine if each group was able to successfully modulate

SIIPS induction. Furthermore, we evaluated if NPS activity (which was not the target of training)

was also affected by the intervention. In this model, trial and log(trial) are included as level 1

predictors in order to control for habituation/sensitization, while day (1 to 4) is at level 1 to

control for changes in induction success across time. In this model, group (up- or

downregulation) and decoder type (SIIPS or NPS) are level 2. Trial and log(trial) are grand mean

centered, group and decoder type are effect coded, and day is continuous. Bootstrapped estimates

were computed using the tab_model function in the sjPlot package [24] for all models based on

bootstrapped distributions (10000 replications, resampled at the trial level). The same function

was used to compute marginal and conditional R2 values. All multilevel models were built using

fixed predictors that should influence the outcome variable based on theory. Additional random

effects were tested, but only those that improved the overall model fit were included in the final

model. The null model had an ICC of .003.

The multilevel model can be represented by the following equation:

(1)

In model 1, induction success (Inductionij) for each participant (denoted by j) on each trial

(denoted by i) is predicted by the level 1 variables trial ( ), log(trial) ( ), and day ( ), andγ
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https://paperpile.com/c/R1zcrs/Qj8Xy
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the level 2 variables group ( ) and decoder type ( ). There are also cross-level interactionsγ
01

γ
02

examining groups across days ( ), decoder type across days ( ), as well as group andγ
31

γ
32

decoder type across days ( ). This model also contains the fixed component of the intercept (γ
33

), a random component which is the intercept variance for each person (U0j) with totalγ
00

variance 𝜏2, and the level 1 residual (Rij) with variance σ2.

In order to further investigate the interactions, we next ran two different multilevel

models - one for each decoder - to determine if participants were able to modulate SIIPS and

NPS induction separately across days. In these models, trial, log(trial), and day are level 1

predictors, while group is level 2. The ICCs for the null models were .006 for SIIPS (i.e., model

2) and .117 for NPS (i.e., model 3). The following equations represent the models:

(2, 3)

In models 2 and 3, SIIPS and NPS induction (Inductionij) for each participant on each trial is

predicted by the level 1 variables trial ( ), log(trial)( ), and day ( ), and the level 2 variableγ
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group ( ). There is also a cross-level group by day interaction ( ). These models also containγ
01

γ
31

a fixed intercept ( ), random intercept variance for each person (U0j) with total variance 𝜏2, andγ
00

a level 1 residual error (Rij) with variance σ2.

Next, we wanted to further examine if each group was able to separately modulate SIIPS
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induction. To examine this, two multilevel models were run: one for the upregulation and one for

the downregulation group. The ICCs for the null models were .001 for the upregulation group

(i.e., model 4), and .044 for the downregulation group (i.e., model 5). These models can be

represented by the below equations:

(4, 5)

Here - in models 4 and 5 - SIIPS induction for each individual in each group is being predicted.

All other variables are the same as in the previous models.

Pain ratings.

To determine if pain ratings on day five were related to SIIPS induction, we employed

multilevel modeling. In this model, condition (i.e., whether or not dot-motion was viewed during

induction), trial, and log(trial) were all level 1 predictors, while group, pre-rating (i.e., pain

ratings from day one), and SIIPS induction were all level 2. The ICC for the null model is .451.

The following equations represents this model:

(6)
In model 6 pain ratings on day five (for each trial of each individual in each group) is being

predicted by the level 1 variables condition ( ), trial ( ), and log(trial) ( ), and the level 2γ
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variables group ( ), pre-rating ( ), SIIPS induction ( ), and group-by-SIIPS induction (γ
01

γ
02

γ
03

γ
04

). This model also contains a fixed intercept ( ), random intercept variance (U0j) with totalγ
00

variance 𝜏2, and a level 1 residual error (Rij) with variance σ2.

To further investigate the interaction and group effect, two more models - one for each

group - were run to determine if, in each group, SIIPS induction modulates pain ratings. The

ICCs for the null models were .129 for the upregulation (i.e., model 7), and .634 for the

downregulation (i.e., model 8), group. These models can be represented by the following

equations:

(7, 8)

In models 7 and 8, pain ratings on day five for each trial for each individual is being predicted.

All other variables are the same as in the previous models. All multilevel analyses were

conducted in the RStudio software for statistical analysis (RStudio Team, 2020, version 1.3.1056

[25] using the lme4 package, version 1.1.32 [26]).

https://paperpile.com/c/R1zcrs/Gc6fh
https://paperpile.com/c/R1zcrs/eO4wh
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Results

Table S1

Table S2
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Table S3

Table S4
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Table S5
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