
Supplementary Data: 
 

Table S1: Multivariable logistic regression model of PBA (CNS-LS ≥13) corresponding 

to Figure 2 in paper.  
Variable Values OR 95% confidence 

interval 

p Comments 

Gender Female vs. 

Male 

1.7 1.12 - 2.56 <0.05  

Bulbar 

subscore 

8 vs. 12 4.86 2.81 – 8.41 <0.0001 Non-linear effect (see figure 2 

and function below) 

Gross motor 

subscore 

6 vs. 10 1.54 1.20 – 1.98 <0.001 OR estimate for decreasing 

point of gross motor subscore = 

1.11 

Age at onset 

in years 

69 vs. 52 0.67 0.49 – 0.91 <0.01 OR estimate for increasing year 

of age = 0.98 

Days from 

onset of 

weakness 

719 vs. 231 0.84 0.72 - 0.98 <0.05 OR estimate for increasing year 

from onset = 0.88 

C = 0.74 (bootstrap validation, optimism-corrected) 

 

 

 
  



Table S2: Univariate associations of laughter/crying-predominant PBA, alternative 

empirical classification based upon subscores adjusted by number of questions (4 and 3 

respectively) 
 PBA 

Crying-Predominant 

(3xLaughterScore – 

4xCryingScore < 0) 

148 cases 

PBA 

Laughter-Predominant 

(3xLaughterScore – 

4xCryingScore ≥ 0) 

61 cases (29.2%) 

p 

Age (years) 61.8 57.9 <0.01 

Female 99 (83.2%) 20 (16.8%) <0.0001 

Male 49 (54.4%) 41 (45.6%)  

Bulbar-onset 61 25 ns 

Non-Bulbar onset 87 36  

Days from onset 404.5 411 ns 

Pre-slope = (Initial 

ALSFRS-R-48)/months 

from onset 

-0.96 -0.96 ns 

ALSFRS-R 34 35 ns 

   Bulbar  9 8 ns 

   Fine motor 9 9 ns 

   Gross motor 7 8 ns 

   Respiratory 10.5 10 ns 

ALS (UMN+LMN) 

LMN-Predominant 

UMN-Predominant 

118 

4 

23 

48 

3 

9 

ns 

Cognition normal 

Cognitive impairment 

113 

33 

42 

17 

ns 

Dysarthria/dysphagia (-) 

Dysarthria/dysphagia (+) 

38 

72 

10 

33 

ns 

EQ-5D 0.60 0.69 <0.05 

EQ-5D VAS 49 52 ns 

Dextromethorphan-

Quinidine 

40 21 ns 

Any antidepressant 104 44 ns 

Riluzole 98 41 ns 

Baclofen 47 33 <0.01 

Counts and median values are reported for categorical and continuous variables respectively. Wilcoxon 

rank sum test and Pearson’s chi-square test are used to compare continuous and categorical variables 

respectively.  

  



Table S3: Factor loadings on pooled questions of CNS-LS and PHQ-9, 3-factor model* 

 Factor 1 

(Depression) 

Factor 2 

(Laughter) 

Factor 3 

(Crying) 

Unique-

nesses 

Nature of question 

P1 .72   .47 Anhedonia 

P2 .72   .43 Sadness 

P3 .60   .63 Sleep 

P4 .66   .56 Fatigue 

P5 .59   .64 Appetite 

P6 .62   .59 Worthlessness 

P7 .56   .67 Cognitive symptoms 

C2  .82  .30 Laughter (easily) 

C4  .86  .23 Laughter (unable to control) 

C5  .74  .42 Laughter (sudden) 

C7  .88  .20 Laughter (easily) 

C1 .34  .74 .28 Crying (sudden) 

C3   .86 .15 Crying (easily) 

C6  .36 .73 .32 Crying (unable to control) 

P8    .84 Slowing of speech/movement 

P9 .43   .78 Death wish 

      

Proportion 

of variance 

explained 

.21 .19 .13   

Cumulative 

variance 

explained 

.21 .40 .53   

*3-factor model suggested by scree plot and Kaiser’s eigenvalue rule. Only factor 

loadings of greater than 0.3 are displayed. 

 
  



Figure S1: Spearman’s rank correlation matrix of individual questions of PHQ-9 and 

CNS-LS, total scores and crying and laughter subscores of the latter instruments that is 

shaded by degree of correlation for easy visualization. Correlations and bootstrap 

confidence intervals of correlations (in parenthesis) are displayed in the lower triangle of 

the matrix. Decimal points preceding values are omitted for the sake of compactness. 

Scatter points and loess fits are displayed in the upper triangle. P1-P9 represent questions 

of PHQ-9 relating to anhedonia, sadness, sleep, fatigue, appetite, worthlessness, cognitive 

change, slowness of movement/speech, and death wish. P10 (question 10 of PHQ-9) 

relates to impairment of functioning. PHQ-9 is the sum of P1 to P9. CNS-LS is the sum 

of C1 to C7. Cry is the sum of C1, C3 and C6 relating to crying/tearfulness. Laugh is the 

sum of C2, C4, C5 and C7 relating to laughter.  

 
 

 


