
Appendix 1 to Cassidy CM, Brodeur MB, Lepage M, et al. Do reward-processing deficits in 

schizophrenia-spectrum disorders promote cannabis use? An investigation of physiological response to 

natural rewards and drug cues. J Psychiatry Neurosci 2014 

DOI: 10.1503/jpn.130207 

Copyright © 2014 The Author(s) or their employer(s). To receive this resource in an accessible format, 
please contact us at cmajgroup@cmaj.ca. 

Fig. S1: Scatterplot depicting the use of residuals to recode late positive potential (LPP) data for the pleasant effect in 

patients with schizophrenia-spectrum disorders. Data for all participants is plotted with the raw score for LPP response to 

pleasant stimuli on the y axis and LPP response to neutral stimuli on the x axis.  After fitting the regression line to the data 

from all participants, the residuals for each participant in a subgroup can be determined. The figure depicts these residuals 

for the subgroup of patients as tails extending out of each green circle. The means of the residuals for each subgroup are 

plotted in Figure 2. 
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Table S2: Between-subject post hoc tests breaking down patient × stimulus and cannabis × stimulus interactions* 

LPP at Cz Valence ratings Intensity ratings Corrugator reactivity 

Effect No. t  p value† t p value† t p value† MWSS p value† 

Patient status 

P/N 70 3.5 0.003 3.7 0.002 2.9 0.020 0.74 > 0.50

P/C 40 3.3 0.007 3.5 0.005 3.2 0.014 2.0 0.16

U/N 70 2.1 0.16 –3.9 > 0.50 2.6 0.051 — —

C/N 40 –0.14 > 0.50 1.5 0.40 0.50 > 0.50 –0.05 > 0.50

Cannabis status 

P/N 70 –0.49 > 0.50 0.45 > 0.50 1.8 0.30 3.0 0.008 

P/C 70 — — — — — — — — 

U/N 70 — — — — — — 1.3 > 0.50

C/N 70 –4.4 < 0.001 –7.6 < 0.001 –3.7 0.002 –1.4 > 0.50

LPP = late positive potential; MWSS = Mann–Whitney standardized U statistic; P/C = pleasant/cannabis, the pleasant-cannabis effect; P/N = pleasant/neutral, the pleasant effect; U/N = 
unpleasant/neutral, the unpleasant effect.  
*Analyses not relevant to the study are not reported. Testing the unpleasant effect is only reported to indicate specificity to emotional valence when a significant effect of P/N is found; the
P/C effect is difficult to interpret when comparing cannabis users to nonusers. 
†p values are Bonferroni-corrected (multiplied by 4). 

Role of nicotine use 

Two-way analysis of variance (ANOVA) on the pleasant effect for LPP response controlling for cigarettes per day 

revealed a significant main effect of patient status (F1,69 = 15.2, p < 0.001) and a significant main effect of cigarettes per 

day (F1,69 = 4.0, p = 0.050) but no significant effect of cannabis use status (p = 0.78). Two-way ANOVA on the pleasant 

effect for valence ratings controlling for cigarettes per day revealed a significant main effect of patient status (F1,69 = 

16.1, p < 0.001) and a significant main effect of cigarettes per day (F1,69 = 4.5, p = 0.037) but no significant effect of 

Table S1: F values from ANOVAs, n = 70 

F value 

Factor 
Degrees of 
freedom LPP 

Valence 
ratings 

Intensity 
ratings 

Patient status 1, 66 5.6* 5.2* 0.76 

Cannabis-use status 1, 66 0.58 29.8*** 0.35 

Stimulus  3, 64 90.2*** 223*** 104*** 

Electrode 8, 59 37.6*** — — 

Patient × cannabis 1, 66 0.28 0.01 0.09 

Patient × stimulus 3, 64 3.8* 4.0* 7.0*** 

Patient × electrode 8, 59 1.7 — — 

Cannabis × stimulus 3, 64 5.8** 27.9*** 9.6*** 

Cannabis × electrode  8, 59 2.6* — — 

Stimulus × electrode 24, 43 8.1*** — — 

Patient × cannabis × stimulus 3, 64 1.44 1.5 2.3 

Patient × cannabis × electrode 8, 59 0.64 — — 

Patient × stimulus × electrode 24, 43 0.69 — — 

Cannabis × stimulus × electrode 24, 43 1.0 — — 

Patient × cannabis × stimulus × 
electrode 

24, 43 0.51 — — 

ANOVA = analysis of variance; LPP = late positive potential. 
*p < 0.05. 
**p < 0.01. 
***p < 0.001.
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cannabis use status (p  = 0.19). Two-way ANOVA on the pleasant effect for intensity ratings controlling for cigarettes 

per day revealed a significant main effect of patient status (F1,69 = 7.0, p < 0.010) but no significant effect of cigarettes 

per day (p = 0.71) or cannabis use (p  = 0.11). 

Linear regression predicting cannabis use frequency post-testing found a significant effect of the pleasant effect for 

LPP response (β = –0.25, p = 0.030) and a significant effect of quantity of cannabis consumed over the month prior to 

testing (β = 0.67, p < 0.001), but no effect of cigarettes per day (β = 0.09, p = 0.39).  


