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Figure 1. Histogram of cold pressor test tolerance time. The maximum time of
the test was 120 seconds.
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Demographic and clinical characteristics of all participants and according to pain tolerance.*

All participants (n = 1522) Pain tolerant, n = 612 (40.2%) Pain sensitive, n = 910 (59.8%) 2

Age in years, mean * SD 63.0 = 10.5 63.0 = 10.5 63.0 = 10,5 0.997
Female, n (%) 786 (51.6) 270 (44.1) 516 (56.7)
Education, n (%) 0.016

Primary/secondary school, up to 10 y 425 (27.9) 151 (24.7) 274 (30.1)

Upper secondary, 3 y 430 (28.3) 163 (26.6) 267 (29.3)

College or university, 1-3 y 313 (20.6) 139 (22.7) 174 (19.12)

College or university, 4 y or more 354 (23.3) 159 (26.0) 195 (21.4)
Diabetes, n (%) 109 (7.2) 26 (4.3) 83 (9.1)
Hypertension, n (%) 799 (52.5) 321 (52.5) 478 (62.5) 0.977
Total cholesterol in mmol/L, mean == SD 595 *x1.1 55=% 1.1 9.9 %x:1.1 0.867
HDL cholesterol mmol/L, mean = SD 1.6 * 0.5 1.6 =05 1.6 = 0.5 0.194
BMI in kg/cm?, mean *+ SD 272 + 41 272+x39 272 43 0.761
Current smoking, n (%) 194 (12.8) 69 (11.3) 125 (13.7) 0.158
Total gray volume in mL, mean + SD 617.4 + 58.1 626.0 + 57.9 611.6 = 57.5
Days from pain test to MRI, mean = SD 368.5 * 256.5 366.2 = 254.9 370 = 257.8 0.767
Chronic paint 467 (30.7) 188 (30.7) 279 (30.7) 0.842
Depressiont 74 (4.9) 22 (3.6) 52 (6.7) 0.061

* Participants were categorized as pain tolerant if they endured the whole 120 seconds of the cold pressor test and as pain sensitive if they withdrew their hand at an earlier time. Avalue is for difference between pain sensitive

and pain tolerant groups, assessed with Ztest for continuous variables and with Pearson X"2 for categorical variables.

T Chronic pain: 146 of the 1522 participants in the sample were missing for this variable, 53 of the pain tolerant and 93 of the pain sensitive.
1 Depression: 62 of the 1522 participants in the sample were missing for this variable, 26 of the pain tolerant and 36 of the pain sensitive.
BMI, body mass index; HDL, high-density lipoprotein; MRI, magnetic resonance imaging.
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Figure 2. Kaplan-Meier curve of cold pressor test tolerance time stratified by quartiles of total GMV. Participants grouped by quartiles of total GMV. GMV, gray
matter volume.
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Cox regression analyses of the association between
standardized total gray matter volume and pain tolerance
time.

HR 95% ClI P

Crude (adjusted for ICV as covariate of no 0.87 0.79-0.96 0.004
interest)

Adjusted for ICV, age and sex 0.79 0.69-0.90 0.001
Adjusted for ICV, age, sex and education 0.80 0.70-0.91 0.001

Adjusted for ICV, age, sex, education and CVD 0.81 0.71-093 0.0

risk factors™

Analyses are Cox regression with time with hand in cold-water bath as outcome and GMV, standardized by z-
transformation, as independent variable. Hazard ratio below 1 indicates lower hazard of hand withdrawal
from cold-water bath, ie, higher pain tolerance, when GMV increases by 1 standard deviation.

* The CVD risk factors included in the model were hypertension, diabetes, total cholesterol, HDL cholesterol,
BMI, and smoking.

BMI, body mass index; Cl, confidence interval; CVD, cardiovascular disease; GMV, gray matter volume; HDL,
high-density lipoprotein; HR, hazard ratio; ICV, intracranial volume; MRI, magnetic resonance imaging.
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Significant clusters for the association between cold pressor test and FreeSurfer cortical volume estimates.

Region Talairach coordinates Cluster size (mm?) P HR 95% CI
X Y z

Left hemisphere
Insula —15.2 29.9 =ZE 648.56 <0.001 0.85 0.78-0.93
Fusiform —13.5 —47 =0/ 3] 568.46 0.002 0.88 0.81-0.95
Postcentral —34.9 8.7 22.3 384.76 0.003 0.89 0.82-0.96
Inferior parietal —28.3 —57.8 —24 335.87 0.002 0.89 0.82-0.96
Rostral anterior cingulate 36.7 42.6 —32.8 15157 0.014 0.89 0.82-0.98

Right hemisphere
Insula 15.3 23.9 —23.1 1432.05 <0.001 0.87 0.80-0.94
Postcentral 39.5 1.8 14.1 326.6 0.003 0.89 0.82-0.96
Posterior cingulate —31.3 —2.2 30 274.96 0.006 0.90 0.83-0.97
Superior frontal —31.7 51.4 21.8 218.97 0.001 0.88 0.82-0.95
Precentral —2.2 6.8 56.4 82.5 0.006 0.91 0.85-0.97
Medial orbitofrontal —24.7 56 —46 65.89 0.010 0.90 0.83-0.97
Inferior parietal 10.3 —74.4 20 63.38 0.011 0.91 0.84-0.98
Pars opercularis 253 35 —8.2 126 0.015 0.90 0.83-0.98
Lateral orbitofrontal —12.6 86.1 —43.1 12.43 0.014 1.10 1.02-1.19
Superior temporal 386 —17.6 -16.7 373 0.016 0.91 0.83-0.98

Clusters where the association remain significant after FOR correction for multiple testing. Analyses are Cox regression with time with hand in cold-water bath as outcome and GMV, standardized by z-transformation, as

independent variable, adjusted for age, sex, intracranial volume, education, hypertension, diabetes, BMI, smoking, cholesterol, and HDL cholesterol.

Clusters were thresholded with a FOR corrected /2 << 0.05, across both hemispheres.
The Talairach coordinates are the most significant vertex in the cluster for which the raw /#values are reported.

BMI, body mass index; Cl, confidence interval; FOR, false discovery rate; GMV, gray matter volume; HOL, high-density lipoprotein; HR, hazard ratio.
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Figure 3. Visual presentation of association between CPT tolerance time and GMV in cortical regions. Vertexwise Cox regression with gray matter volume,
standardized by z-transformation, as independent variable and time with hand in cold-water bath as outcome, adjusted for age, sex, intracranial volume,
education, hypertension, diabetes, cholesterol, HDL cholesterol, BMI, and smoking. (A) Hazard ratios across cortical regions. Hazard ratio below 1 indicates lower
hazard of hand withdrawal from cold-water bath, ie, higher pain tolerance, when GMV increases by 1 standard deviation. (B) Clusters where the association remain
significant after FDR correction for multiple testing. The scale is —log(P). The raw P value for P(FDR) < 0.05 was P = 0.016 (—log(0.016) = 1.80). BMI, body mass
index; CPT, cold pressor test; FDR, false discovery rate; GMV, gray matter volume; HDL, high-density lipoprotein.
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Figure 4. Forest plot of hazard ratios in subcortical regions. Analyses are Cox regression with gray matter volume, standardized by z-transformation, as
independent variable and time with hand in cold-water bath as outcome, adjusted for age, sex, intracranial volume, education, hypertension, diabetes, cholesterol,
HDL cholesterol, BMI, and smoking. Black/filled circles indicate significant association after FDR correction for multiple testing. BMI, body mass index; FDR, false
discovery rate; HDL, high-density lipoprotein.
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Disucussion
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Conclusion
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