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Human research participants

Clinical data
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Data is available upon request. Source data are provided with this paper and activation maps have been uploaded to Github (https://github.com/coghill-painlab/
IDP_fMRI_activationMaps).

Sample size calculation for fMRI studies are extremely challenging, and no sample size calculations were performed for this aim of the grant
application. Our initial study was published with n=12. Individual differences in pain sensitivity are highly robust, and our current n is 101.
Adequate power is further confirmed by the presence of robust responses to graded stimulus intensities across noxious heat, noxious cold,
and auditory stimuli.

8 participants were excluded from all analyses because of insufficient quality of the fMRI images or incidental findings of abnormalities on
MRI.

Due to technical issues during the MRI session, 28 additional participants had missing data in the cold series and 4 had missing data in the
auditory series. These additional participants were selectively excluded from the cold, respectively auditory, analyses.

We acquired and analyzed a single separate cohort of participants (n=34) not included in the present analysis. Findings of individual
differences are identical.

All participants received the same stimuli. However, MRI sequences were pseudo-randomized and all stimuli were delivered in a pseudo-
randomized order.

This is a single-group study. Participants were blinded to stimulus intensity. Blinding was not possible during stimulus delivery and data
acquisition. Moreover, all analyses were accomplished by an individual separate from the individuals collecting the data. Therefore, the
researcher performing the analyses was blinded to participants' pain expression and behaviors. However, given the nature of the analyses,
blinding of that researcher to participants' pain sensitivity was not possible.
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Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Preprocessing

Preprocessing software

Normalization

Normalization template

Noise and artifact removal

Volume censoring

Statistical modeling & inference

Model type and settings

Effect(s) tested

Specify type of analysis: Whole brain ROI-based Both

The age of the 143 healthy individuals included in this study was ranged from 14 to 44 years old. The mean (SD) age of the 34
participants included in the FIX training was 28 (6.1). The mean (SD) age of the 101 participants included in the analyses
described in this manuscript was 28.5 (7.7). This group of participants included 43 males and 58 females. Exclusion criteria
included active neurological or psychiatric disorder that impacted the participant’s ability to perform the tasks requested, the
presence or history of chronic pain, medications that could interfere with QST or brain function, positive screen for
recreational drugs, any serious pathology, substantial uncorrected visual deficit, and any MRI contraindication, such as any
metallic implant or braces.

Participants were recruited through flyers and emails disseminated through the community and Cincinnati Children's Hospital
and through word to mouth.

Participants and parents/legal guardians of minor participants gave their written informed consent and minors provided
written assent in accordance with the institutional review board of Cincinnati Children’s Hospital Medical Center, which
approved the study.

task fMRI, block-design

Heat pain: 17 48!C stimuli and 4 47!C stimuli.

Cold pain: 4 0.5!C stimuli and one 3!C stimuli.

Auditory task: 5 90dB stimuli and 2 80dB stimuli .

All stimuli lasted 10 seconds and were followed by 16-second rating periods and 22-second resting periods.

Ratings of pain intensity and pain unpleasantness were recorded using a computerized VAS.

functional, structural

3T

gradient echo, EPI, FOV: 240x240x136mm, acquisition matrix: 80x78, voxel size: 3x3x4mm, slice orientation: transverse,
slice order: ascending, TR/TE/flip angle: 2sec/35msed/90deg

whole brain

the software FSL version 6.0 was used for all preprocessing.

Data normalization was performed linearly and non-linearly to high-resolution individual images and a standard template
using the FSL tools FLIRT and FNIRT

The standard template MNI152 was used to normalize the data.

The following denoising steps were applied to the data: motion correction, slice timing correction, high-pass filtering, spatial
smoothing, removal of independent components identified as noise by a custom-trained FIX classifier, intensity
normalization.

no volume censoring was applied.

Mass univariate and multivariate analyses (group level only) were performed. Temporal derivatives and filtering were used at
the first level. Fixed effects were used at the second individual level. Mixed effects were used at the group 3rd level.

The main effect of high and low intensity stimulation for heat, cold, and auditory paradigms were analyzed. In addition, the
association between ratings of pain intensity and activation associated with high intensity stimulus was analyzed at a group
level. Finally, the difference in brain activation between high and low intensity stimuli was analyzed using t-tests.




