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The ALS-FTD Continuum 

Ling et al., 2013, Neuron, 2013 
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Extremes of a spectrum of overlapping clinical symptoms.  

 

The ALS-FTD Clinical Overlap 
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ALS with behavioural impairment (ALSbi) 
 

 Identification of APATHY, with or without other behaviour change, 

OR 

 The presence of two or more of the following symptoms: 

 Disinhibition 

 Loss of sympathy/empathy 

 Perseverative, stereotyped or compulsive behaviour 

 Hyperorality/dietary change 

 Loss of insight 

 Psychotic symptoms (somatic delusions, hallucinations, irrational beliefs) 



Trinity College Dublin, The University of Dublin 

• Behavioural assessments are fundamental in routine neuropsychological evaluations in ALS. 

• Detailed family interviews are not always practicable in a multidisciplinary clinic setting; need for a 

self-explanatory proxy-report.  

• Baseline/premorbid psychological and behavioural status determined, to assess if: 

1. new onset (not premorbid characteristics of the patient),  

2. associated with the time of onset of ALS, 

3. disabling or causing clear impairment.                   (Strong et al. 2017) 

• Consider potential confounds.  

• Important to use disease-specific tools. 

 

 

 

The Assessment of Behaviour in ALS 
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The Beaumont Behaviour Inventory (BBI) 



Trinity College Dublin, The University of Dublin 

• ALS-specific 41-item, self-explanatory, proxy-report behavioural assessment. 

• Presence of symptoms is graded on a scale from 0 to 3: 

‒ 0 = no changes 

‒ 1 = mild changes 

‒ 2 = moderate changes 

‒ 3 = severe changes  

• Items phased to control for the effect of motor dysfunction on behaviour. 

• Behavioural changes rated considering two different timelines. 

• Takes 5-10min to complete. 

The Beaumont Behaviour Inventory (BBI) 
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The Beaumont Behaviour Inventory (BBI) 
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• Clinical Criteria for FTD  - The Lund 

and Manchester Groups (1994) 

• Clinical Diagnostic Criteria for FTLD 

(Neary et al., 1998) 

• Revised Diagnostic Criteria for bvFTD 

(Rascovsky et al., 2011) 
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• Cronbach’s α = 0.891 (n=85)  //  Cronbach’s α = 0.906 (n=317). 

• Proven Convergent and Discriminant Validity. 

• BBI score of ≥7 as cut-off for abnormality: 

o Sensitivity of 88% and Specificity of 79% 

• BBI score of ≥23 indicates severe changes: 

o AUC = 0.955 

o Sensitivity of 90% and Specificity of 96% 
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The ALS-FTD-Q 

 ALS-specific 25-item proxy-report questionnaire. 

 Phrasing of items adjusted for motor and speech dysfunction.  

 Cronbach’s α = 0.92 

 Proven Convergent and Discriminant Validity. 

 

Cross-Validation of ALS-specific measures 

• Comparison of the BBI to another ALS-specific tool, to explore their ability to capture the 

entire spectrum of behavioural changes in ALS. 



Trinity College Dublin, The University of Dublin 

• 60 consecutive patients fulfilling El Escorial criteria for the diagnosis of ALS. 

• Attending the MND National Clinic in Beaumont Hospital, Dublin. 

• Exclusion criteria: history of other neurological, psychiatric or medical conditions that can 

cause cognitive and behavioural changes. 

•  9% of participants met revised criteria for bvFTD.  

• Carer accompanying the patient completed both the BBI and the ALS-FTD-Q during a clinic 

visit.  

• The ALSFRS-R was also completed in a subset of patients (n=20) 

• Demographic and clinical characteristics were acquired from the Irish ALS register.  

 

 

 

 

Cross-Validation of ALS-specific measures 
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Cross-Validation of ALS-specific measures 

Demographic and Clinical Characteristics of the patient sample (n=60) 

Gender  
n(%)  

Males 42 (70%) 

Females 18 (30%) 

Age mean(sd) 65.42 (9.72) 

Years of Education mean(sd) 13.2 (3.42) 

Age at Onset mean(sd) 63.42 (9.35) 

Site of onset 
n(%) 

Spinal 38 (64%) 

Bulbar 17 (28%) 

Thoracic/Respiratory 5 (8%) 

Age at Diagnosis mean(sd) 64.68 (9.51) 

Diagnosis Delay, in months mean(sd) 15.37 (11.69) 
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Corroborated Convergent and Discriminant Validity: 

• Significant large positive correlation between BBI - ALS-FTD-Q (r=.807, p<.0001) 

• No significant correlations with most demographic and clinical measures: 

• Age (r=-.074, p=.576) 

• Education (r=-.077, p=.558) 

• Age at onset (r=-.100, p=.450) 

• Age at diagnosis (r=-.066, p=.615) 

• ALS-FRS-R (r=-.014, p=.954) 

• Diagnostic Delay (r=.405, p=.001) // **(r=.197, p=.149) 

 

 

 

 

Cross-Validation of ALS-specific measures 
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Cross-Validation of ALS-specific measures 

BBI 

Normal Abnormal Total 

ALS-FTD-Q 

Normal 32 17 46 

Abnormal 0 14 14 

Total 32 28 60 

Sensitivity 1 

Specificity 0.65 

80%  
Mild 

Behaviour 
Changes 
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Cross-Validation of ALS-specific measures 
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• General behavioural instruments that do not correct for motor disability tend to overestimate 

the presence of behavioural changes in ALS.  

• Disease-specific instruments that do not include the whole spectrum of behaviours 

characteristic of ALS tend to underestimate its presence. 

• These additional elements on the BBI improve its discriminatory power for mild behavioural 

changes.   

 

 

 

 

• The BBI is a simple-to-administer  

         ALS-specific behavioural proxy report,  

         with proven adequate psychometric properties,  

         which seems to overcome both limitations.  

 

 

 

 

Conclusions 
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