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1.​ Supplementary Results 
1.1.​ Sensitivity analysis by software update: The LME model analyzing data before the 

software update, where pre-scores of 10 and post-scores of 1 were discarded, yielded 
effect sizes ranging from -0.45 to -0.57 for the first 10 sessions (Suppl. Table 1.1). These 
are lower than the effect sizes for the combined sample (Table 2). Analysis of the first 10 
sessions after the software update, where no scores needed to be set to missing, yielded 
effect sizes ranging from -0.60 to -.71 (Suppl. Table 1.2), which is higher than those of the 
combined sample (Table 2). This sensitivity analysis thus suggests the estimated change 
scores for the combined sample may have been underestimated due to our conservative 
approach to handling the default assignments before the software update (Suppl. Figure 
2). 

1.2.​ Sensitivity analysis by completeness of the data: LME models limited to only those users 
with complete data for both pre and post scores showed effect sizes ranging from -0.63 to 
-0.72. This suggests that the results from Figure 2 and Table 2 may be underestimations 
caused by those who had missing data, which is partly due to the conservative exclusion 
of extreme scores prior to the software update (i.e. discarding pre-scores of 10 and 
post-scores of 1). 

1.3.​ User participation based on first session response: To examine whether session 1 pain 
score is associated with repeat use, we tested the relationships of session 1 change 
score, pre-score (baseline pain), and post-score with the number of repeat sessions 
using Spearman Rank-Order correlations. Our analysis revealed no meaningful 
association between first session change scores and subsequent number of sessions 
participated in (Spearman rho = -0.049, 95% CI = -0.071, -0.029). Users with higher first 
session pre-intervention pain scores did not participate in a meaningfully different number 
of sessions (Spearman rho = -0.005, 95% CI = -0.019, 0.009). The association between 
the number of subsequent sessions and first session post-intervention pain scores was 
not meaningful (Spearman rho = -0.040, 95% CI = -0.063, -0.018). These findings 
suggest that neither first session baseline pain, post-intervention pain, nor change in pain 
predicted repeat use of the intervention. 



1.4.​ Association of hypnotizability (HIP) to exercise type, number of sessions, and 
membership: We evaluated associations between HIP score and exercise type, 
membership, and whether users did more than one session. Of the 19,063 users who 
used any pain management exercise, only 854 users (4.5%) were “switchers”, logging 
more than one exercise type. Therefore, over 95% of users used a single exercise type. 
Due to the lack of within-user variation in exercise type, an LME model could not reliably 
estimate the effect of exercise type for the entire sample. Thus, a primary analysis used 
linear regression including the entire sample, assuming independence of the data, and a 
sensitivity analysis used an LME model restricted to only the switchers. Based on the 
linear regression model, those who used the “Pleasant Place” (β = 0.37, 95% CI = 0.16, 
0.59) or “Slow Moving Liquid” (β = 0.29, 95% CI = 0.10, 0.47) exercise types had higher 
HIP scores than those who used the standard type. Among the switchers, there was no 
association between HIP and the pain exercise type, suggesting the exercise type these 
users selected was not associated with their hypnotizability score. User hypnotizability as 
measured by the HIP was higher for users who tried more than one exercise type than 
those who tried only one (β = 0.45, 95% CI = 0.19, 0.71). Additionally, higher 
hypnotizability users were likely to participate in more sessions (β=0.37, 95% CI = 0.25, 
049). Members had higher HIP scores than non-members (β = 0.97, 95% CI = 0.85, 
1.09). 

1.5.​ Pain Exercise Type: Three additional non-standard exercise types were available to 
users, all sharing the key components of the standard protocol, with minor 
differences.The “Be Kind” protocol involved suggestions that encouraged developing a 
compassionate attitude to one’s body, imagining one’s body as a child coping with 
discomfort. The “Pleasant Place” protocol focused more heavily on guided imagery to 
dissociate one’s attention from his or her pain by imagining being somewhere else that is 
pleasant and far away from their body. The “Slow Moving Liquid” protocol involved 
suggestions encouraging one to imagine his or her pain as a malleable substance that 
can be moved and transformed, thereby enhancing a sense of agency. The vast majority 
of users only utilized the standard type. Pain reduction was not statistically different 
across exercise types in the first 10 sessions, though we observed weaker pain reduction 
in the “Pleasant Place” exercise relative to the standard exercise type in sessions 2 (β = 
.39, 95% CI = 0.01, 0.78) and 9 (β = .95, 95% CI = 0.06, 1.84). These isolated 
session-specific findings should be interpreted as exploratory. 
  

  
  
  
  
  
  
  
  
  
  
  
   
  
 



  
 
Supplementary Figure 1: Odds Ratio for Achieving a Greater Percent Reduction in 
Pain. 



 
 
Supplementary Figure 2: Estimated Mean Pain Reduction within Sessions for First 10 
Sessions Before and After Software Update. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  



 
 
Supplementary Table 1.1. Estimated Mean Pain Reduction and Effect Sizes Before 
Software Update. 
 
  
  

 
 
Supplementary Table 1.2: Estimated Mean Pain Reduction and Effect Sizes After 
Software Update. 
  
  
  
  
  
  
  
  
  
  
  
 
  



Session N  Spearman rho (ρ) Upper CI  Lower CI  
1  3636 -0.14 *** -0.17 -0.10  
2  1794 -0.16 *** -0.21  -0.12 
3  1119 -0.15 *** -0.20  -0.09  
4  800 -0.15 *** -0.22  -0.08  
5  629 -0.11 *** -0.19 -0.03  
6 513 -0.16 *** -0.24 -0.07 
7 426 -0.27*** -0.36 -0.18 
8 349 -0.15*** -0.26 -0.04 
9 275 -0.30*** -0.41 -0.19 

10 255 -0.14*** -0.26 -0.01 
  
 
Supplementary Table 2: Correlations between HIP Score and Pain Reduction in the 
First 10 Sessions. There were small, statistically significant effect sizes (-0.3 < ρ < -0.11) 
in sessions 1-10. N indicates the number of participants with (1) pain change score and 
(2) baseline HIP score, at each session (i.e., those with missing data for either change 
score or HIP score were excluded from this analysis). The symbol ‘***’ indicates 
statistical significance at the 0.05 alpha level. 
  
  
  
  
  
  
 


