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Overview 

• Setting the context: conference programme 
organised around the key SASNOS domains 

• Brief description of SASNOS 

• Updates regarding SASNOS 

• Ongoing developments 

• How you can contribute 

SASNOS 

Needs YOU! 



Setting the Context & Brief 
Description of SASNOS 



Complex, non-homogenous population with a 
wide range of different needs 

In studies conducted over many years, 
challenging behaviours have been recognized as 

posing a greater long-term impediment to 
community integration after TBI than physical 

disabilities 

Neurobehavioural Disability 



Neurobehavioural Disability 

Complex, subtle, pervasive 
constellation of cognitive-
behavioural changes that 
characterise post-acute ABI 

Prof Rodger Wood (2001) 

Useful framework for helping understand 
what drives challenging behaviour after ABI 



Damaged  
neural  
systems 

Neurocognitive  
impairment 

Environmental  
factors 

Pre-morbid 
personality 
traits 

Post-injury 
learning 

Symptoms of NBD 

Social Handicap 

Neurobehavioural Disability 



Neurobehavioural Disability 

• Product of interactions between damaged neural 
systems and neurocognitive impairment, further 
modified by premorbid personality traits and 
learning. 

– Executive and attentional dysfunction 

– Altered emotional expression  

– Poor impulse control 

– Range of personality changes 

– Poor insight 

– Problems of awareness and judgement  



‘Positive’ Symptoms 

• Ill-judged, socially embarrassing, often 
aggressive behaviours that are impulsive and 
unpredictable 

• Actively interfere with rehabilitation and social 
reintegration 

Neurobehavioural Disability 

(From Wood, 2013) 



‘Negative’ Symptoms 

• Problems associated with apathy, lack of 
interest, lack of ability to empathise  

• Reduce co-operation and effort in rehabilitation 

• Negative impact on relationships 

• But subtle and insidious, less well understood 

Neurobehavioural Disability 

(From Wood, 2013) 



(e.g. overt aggression, socially inappropriate 
behaviour, repetitive & dangerous behaviour) 

• Reduced autonomy through ‘challenging behaviour’ 

Social Handicap: 

(e.g. reduced social contact, 
changes in family dynamics 
and roles, reduced living 
standards) 

• Longer term averse consequences of CB 

Neurobehavioural Disability 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCILLsK6X-ccCFUQuGgodOzcFJw&url=http://www.mhsso.org/poc/view_doc.php?type%3Ddoc%26id%3D49136&bvm=bv.102537793,d.d2s&psig=AFQjCNGYF5ht3XdXPWMDgcoOXPYkm1Psbg&ust=1442411320988760


Neurobehavioural Disability 
Behavioural characteristics associated with NBD are 

enduring and impose serious long-term social handicap 

• Capacity for independent living 

• Employment 

• Relationships 

• Impact on roles & quality of life 

• Contact with forensic services 

• Choice in where people live 

Presence of NBD = poorer prognosis 



Neurobehavioural Disability 
Severe NBD results in challenging behaviour leading to 

exclusion from: 

• Neurorehabilitation programmes 

• Home/community settings 

Survivors gravitate for management purposes to: 

• Nursing homes 

• Psychiatric services 

• Prison 



Neurobehavioural Disability 

(From Wood, 2013) 

Many forms of NBD are subtle but have a 
pervasive impact on psychosocial outcome in 

general and relationships in particular. 

They are poorly understood. 

Requires a systematic assessment after injury to 
identify potential obstacles to recovery and 

provide the focus for early rehabilitation. 



Given the Potentially Catastrophic Impact 
of NBD, How Can We Measure It? 

Measuring NBD 

has proved to be  

challenging! 



Assessment of NBD 

1. Neuropsychological Tests 

• Results do not reliably map onto NBD 

2. Observational Measures 

• observational recording measures 
- very specific 

• rating scales 
- global perspective 



Assessment of NBD 

2. Very specific measures 
• tests of particular functions & abilities 
• observational measures, e.g. OBS, 

OAS-MNR, SASBA 

1. Screening measure 
• tracking recovery, response to 

rehabilitation and outcomes 

When scores cross thresholds 



Widely Used Measures of NBD 

• Neurobehavioural Rating Scale (NRS) 

• Neurobehavioural Rating Scale – Revised (NRS-R) 

• Neurobehavioural Functioning Inventory (NFI) 

• Neurobehavioural Functioning Inventory-66 (NFI-66) 

• Neuropsychology Behaviour and Affect Profile (NBAP) 

• Key Behaviours Change Inventory (KBCI) 

• Head Injury Behaviour Scale (HIBS) 

• Ruff Neurobehavioural Inventory (RNBI) 



Work is Still Needed 

 

Kolitz et al (2003) argued that there was 
still a need to develop a valid and 

comprehensive ‘global’ instrument for the 
measurement of NBD. 
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Review of Existing Measures of NBD 

• Undertook review of the psychometric 
properties of 8 widely used measures of NBD. 

• Determine a set of recommendations for 
future measures of NBD.  

 

 



Existing Measures of NBD - Comparison of Psychometric 
Properties (Wood, Alderman & Williams, 2008)  



Review of Existing Measures of NBD 
• Existing tools contained methodological problems of 

definition, conceptualisation and measurement of 
NBD. 

• Scores difficult to use in a way that is clinically or 
socially meaningful as an indication of outcome.  





St Andrew’s-Swansea Neurobehavioural 
Outcome Scale (SASNOS) 

• Designed specifically to capture NBD. 

• Measurement tool that can be used for clinical work 
and for research purposes. 

• Meets many of the recommendations made in our 
2008 review paper. 



SASNOS Items 

•Items rated by choosing one of seven verbal 
descriptors 

•Balanced keying to reduce likelihood of 
acquiescence responding (bias) 

•Scoring constructive – higher ratings reflect 
perception of ability 

•49 items describing symptoms of NBD 





• Completed by one or more people who know the person 
well. 

• Items rated from observations of the person during the 
preceding 14 day period. 

• Ratings entered into Excel file which converts to 
standardised distribution based on ratings of neurologically 
healthy controls. 

– total sum of ratings 

– 5 principal domains 

– 12 sub domains 

– 3 graphical representations of data 

 

 

 

 

SASNOS Administration and Scoring 



Interpersonal 

Behaviour 15 

Social interaction 5 

Relationships 5 

Engagements 5 

Cognition 12 

Executive function 6 

Attention & memory 6 

Aggression 12 

Provocative behaviour 5 

Irritability 4 

Overt aggression 3 

Inhibition 6 

Sexual 3 

Social 3 

Communication 4 

Speech & language 2 

Mental state 2 

Principal Domains Sub Domains 



 

• Neurologically healthy control data used to 
transform ratings into T-Scores (mean 50, sd 10) 

• Use of standardised distribution enables direct 
comparison of factor scores and interpretation 

• Suggests what scores may fall within the ‘normal’ 
or expected range 

• Profile of strengths and needs 

• Benefits to clinical practice 

 

 

 

 

Availability of Normative Data 



Content Validity Construct Validity Reliability 

Not adapted 

from non-

ABI 

measure 

No. 

item 

Informant 

version 
Content Face 

Factorial/ 

data 

reduction 

(no.Items) 

Internal 

consistency 

Convergent/ 

divergent 

Discriminant/ 

Diagnostic 

Validity 

Inter-

rater 

Test-

retest 

SASNOS yes 49 yes yes yes 5 yes yes yes yes yes 

NRS1 27 yes 4 yes yes yes yes 

NRS-R2 29 yes 5 yes yes yes 

NFI3 70 yes 6 yes yes 

NFI-664 66 yes 4 yes yes yes 

NBAP5 yes 66 yes 5 yes yes yes 

KBCI6 yes 64 yes 8 yes yes 

HIBS7 yes 20 yes 2 yes 

RNBI8 yes 243 3 yes yes 

Comparison of psychometric properties between the SASNOS and the existing measures of 

neurobehavioural disability and social handicap reviewed by Wood, Alderman & Williams (2008)  

In addition to CTT techniques, Rasch analysis also employed 









SASNOS Updates  

• Website 

• Collaborations 

• Rebranding 

• Translations 

• Responsiveness 

• Controlling for context-dependency 

• SASNOS-R 











Number of unique users: 1830 unique users 
(Jan – today 2017) 
International Access/Usage: Unique users 
from 73 countries and 63 different languages 



SASNOS Updates  

• Website 

• Collaborations 

• Rebranding 

• Translations 

• Responsiveness 

• Controlling for context-dependency 

• SASNOS-R 



India 

Switzerland 

Denmark 

USA 



SASNOS Updates  

• Website 

• Collaborations 

• Rebranding 

• Translations 

• Responsiveness 

• Controlling for context-dependency 

• SASNOS-R 



SASNOS given 
bespoke makeover 

to enhance the 
end-user 

experience 

SASNOS Rebrand 



SASNOS Updates  

• Website 

• Collaborations 

• Rebranding 

• Translations 

• Responsiveness 

• Controlling for context-dependency 

• SASNOS-R 



SASNOS Translations 

• SASNOS is now available in English, Welsh, 
French, Spanish and German available from 
the website 

• Proxy and self-rated versions 

• SASNOS Guidance Document 

• Danish version also exists 



SASNOS Updates  

• Website 

• Collaborations 

• Rebranding 

• Translations 

• Responsiveness 

• Controlling for context-dependency 

• SASNOS-R 



Responsiveness: how much 
change on SASNOS is evidence of 
improvement in NBD symptoms? 



Measuring Outcomes 
• ‘Holy Trinity’ of Psychometric Properties 

– Validity 

– Reliability 

– Responsiveness 

• The ability of an instrument to detect change 

• Essential property to demonstrate for standardised 
measures used for repeated measurement 

• “What is the minimum T1-T2 difference score that 
reflects change?” 

 

 

 

 



Measuring Outcomes 
“Is my treatment the cause of 

this person’s change?” 
(Wilson, 1991) 

T2 T1 Repeated 

measurement can 

inform range of 

contexts at 

individual and group 

levels 



XXXX 

? 

? 



Measuring Outcomes 
• Lack of consensus re definitions of Responsiveness, 

no ‘gold standard’ agreed on how determined 

• Minimally Detectable Change (MDC) 

Smallest T1–T2 difference that falls outside the 
measurement error of an instrument 

• Minimally Important Change (MIC) 

Smallest T1–T2 difference that corresponds to the 
smallest change in status that stakeholders 
(persons, patients, significant others, or clinicians) 
consider meaningful. 

 



• Investigated responsiveness by examining SASNOS ratings 
completed twice for 145 NbR participants in a  number of UK 
services 

• Identified cut-off scores for clinicians and researchers to employ 
across a range of contexts to reliably discriminate genuine 
improvement from those due to error in the instrument. 

Detecting Change in NBD using SASNOS 



Detecting Change on Psychometric 
Measures  

• Range of distribution-based methods employed: 

– Paired t-tests 

– Effect Size (SRM) 

– Standard Error of Measurement (SEM) 

– MDC Confidence Intervals (90, 95%) 

– 0.5 Standard Deviation 

• Information in paper enables clinicians/researchers to decide 
what method to use depending on the question asked 

• We especially favoured SEM as it is cited in literature as both a 
method used to discriminate change that is both unlikely to be 
due to instrument error, and is meaningful 

 

 

 



When to Use 
• Change over time within groups 

Research purposes 
E.g. effectiveness of new therapy, tracking 
natural trajectory of NBD over time 

Audit purposes 

Service level evaluation, benchmarking 

 

 



Is change 
expected 
across all 
recipients 
of NbR? 



Effect Size 
SRM 

SEM % 
‘improved’ 

Total 
 

moderate 53.1 

Interpersonal 
Behaviour 

moderate 59.3 

Cognition large 64.8 

Inhibition small 35.9 

Aggression small 32.4 

Communication small 43.4 

†<20 ‘trivial’; ≥20 to <50 ‘small’; ≥50 to <80 ‘medium’; ≥80 ‘large’ effect size 

†† T1-T2 difference > 1 SEM = meaningful change 

SASNOS Responsiveness: measures of 
change 



Effect Size 
SRM 

SEM % 
‘improved’ 

Effect Size SRM 
(expected to 
improve) † 

SEM % ‘improved’ 
(expected to 
improve) †† 

Total 
 

moderate 53.1 moderate 63.7 

Interpersonal 
Behaviour 

moderate 59.3 moderate 64.3 

Cognition large 64.8 large 
 

68.2 

Inhibition small 35.9 large 
 

68.8 

Aggression small 32.4 large 
 

77.8 

Communication small 43.4 large 
 

66.7 

†<20 ‘trivial’; ≥20 to <50 ‘small’; ≥50 to <80 ‘medium’; ≥80 ‘large’ effect size 

†† T1-T2 difference > 1 SEM = meaningful change 

SASNOS Responsiveness: measures of 
change 



When to Use 
• Change over time within groups 

Research purposes 
E.g. effectiveness of new therapy, tracking 
natural trajectory of NBD over time 

Audit purposes 

Service level evaluation, benchmarking 

 

 
• Change over time within individuals 

Clinical purposes 

Reviewing response to rehabilitation 

 

 



Probabilities of the normal curve 
applied to SEM values 

•If T1-T2 difference > 1 SEM = meaningful change 

•If T1-T2 difference > 2 SEM =  meaningful change, 
beyond error  

•68% probability T1-T2 difference falls ±1 SEM 

•96% probability T1-T2 difference falls ±2 SEM 

SASNOS Responsiveness: determining 
individual change 



SASNOS SEM T1-T2 difference Outcome 

Interpersonal Behaviour 3.77 19.3 > 2 SEM 

Cognition 2.67 15.5 > 2 SEM 

Inhibition 4.56   1.6 < 1 SEM 

Aggression 3.58  -3.3 < 1 SEM 

Communication 3.79  -6.2 < 2 SEM 

Total Score 2.88   8.7 > 2 SEM 



 

 

Evidence SASNOS reliably measures change over time in 
NBD symptoms (clinical, audit, research applications) 

• Recommend using SRM for cohort data 

• When goal is to determine change in scores for an 
individual, SEM thresholds recommended, associated 
with MDC and MIC 

 

SASNOS Responsiveness: conclusions 



SASNOS Updates  

• Website 

• Collaborations 

• Rebranding 

• Translations 

• Responsiveness 

• Controlling for context-dependency 

• SASNOS-R 



When normal scores don’t equate 
to independence: recalibrating 

SASNOS ratings to reflect context-
dependent support 



Is This Person Ready for Discharge? 



Alderman, Williams & Wood have suggested 
use of a supplementary scale  measure to 
weight SASNOS ratings to reflect context-

dependent support 

Each SASNOS item further rated: 

1. No help/support 
2. Requires help/support 
3. Requires structured programme 

Consequently identified 3 Dependency Profile 
categories to help inform clinical work 



‘Normal/Independent’ ‘Normal/Dependent’ 

‘Abnormal/Review’ 



SO: Subdomain Profile 
Mix of ‘Normal/Dependent’ & ‘Abnormal/Review’  



JB: Subdomain Profile 
Mix of all three Dependency Profile categories 







SASNOS Updates  

• Website 

• Collaborations 

• Rebranding 

• Translations 

• Responsiveness 

• Controlling for context-dependency 

• SASNOS-R 



What’s Next: SASNOS-Revised 

No instrument is perfect first time round… 



What’s Next: SASNOS-Revised 

Recommendations from original SASNOS (2011) 
paper included: 

• Replication of factor structure 

• Larger, more representative samples 

• Ability to distinguish between different 
neurological conditions 



What’s Next: SASNOS-Revised 
Recommendations from original SASNOS (2011) paper included: 

SASNOS SASNOS-R 

Ratings people with ABI Clinicians at the Kemsley 
Unit rated 95 service users 

Larger sample (300+) to be rated 
from a full range of settings – 
community, residential & hospital 
 
To be rated by broad range of 
informants – relatives, clinicians 
& carers 

Ratings neurologically 
healthy controls 

100 staff & students at 
Swansea rated a person 
they knew well 

Larger sample (300+), online 
recruitment, reflecting broader 
sample from society; includes 
demographic data from raters 
and those rated 

Self-ratings None To include people with ABI & 
neurologically healthy controls 



NBD Symptoms that Impact on Communication 

• Current version has only 4 Communication items 

• Feedback indicated current set of 
communication items was insufficient  

• 30 potential new communication items 
identified 



30 Potential Additional Items Identified 

Body Language 

1. Stands too close to others. 

2. Positions body to maximise effectiveness of communication.  

3. Uses gesture appropriately. 

4. Facial expressions are not appropriate to conversation topic. 

5. Appears disinterested during conversations. 

6. Appears detached from immediate surroundings (daydreaming). 

  

Speech 

1. Speech is clear and intelligible. 

2. Volume of speech is appropriate for context. 

3. Maintains appropriate rate of speech. 

4. Talks too fast. 

5. Speech is slow. 

6. Pitch of speech is appropriate to context. 

7. Has difficulty with word finding. 

8. Able to articulate ideas and needs clearly. 

  

Conversational Skills 

1. Has difficulty keeping to topic in conversation. 

2. Independently initiates communication with others. 

3. Appears interested in what people are saying. 

4. Dominates conversation. 

5. Contributes little during conversation. 

6. Conversation is characterised by turn taking. 

7. Lacks awareness of communication errors. 

8. Content of conversation is appropriate to context. 

9. Conveys messages clearly. 

  

Communication with Others 

1. Follows social routines and niceties in conversation e.g. asks how are you? 

2. Makes inappropriate disclosures 

3. Uses and interprets humour in conversation effectively. 

4. Interprets all conversation literally, regardless of messaging intent. 

5. Limited range of conversational topics. 

6. Makes repetitive statements. 

7. Fabricates information during conversation. 

Body Language 

1. Stands too close to others. 

2. Positions body to maximise effectiveness of communication.  

3. Uses gesture appropriately. 

4. Facial expressions are not appropriate to conversation topic. 

5. Appears disinterested during conversations. 

6. Appears detached from immediate surroundings 

(daydreaming). 

Speech 

1. Speech is clear and intelligible. 

2. Volume of speech is appropriate for context. 

3. Maintains appropriate rate of speech. 

4. Talks too fast. 

5. Speech is slow. 

6. Pitch of speech is appropriate to context. 

7. Has difficulty with word finding. 

8. Able to articulate ideas and needs clearly. 

Conversational Skills 

1. Has difficulty keeping to topic in conversation. 

2. Independently initiates communication with 

others. 

3. Appears interested in what people are saying. 

4. Dominates conversation. 

5. Contributes little during conversation. 

6. Conversation is characterised by turn taking. 

7. Lacks awareness of communication errors. 

8. Content of conversation is appropriate to 

context. 

9. Conveys messages clearly. 

Communication with Others 

1. Follows social routines and niceties in conversation e.g. 

asks how are you? 

2. Makes inappropriate disclosures 

3. Uses and interprets humour in conversation effectively. 

4. Interprets all conversation literally, regardless of 

messaging intent. 

5. Limited range of conversational topics. 

6. Makes repetitive statements. 

7. Fabricates information during conversation 



Work Stream for Delivering SASNOS-R 

• User feedback regarding Communication domain 

• Generation of potential new Communication items 

• Initial cleansing to improve reliability of items 

• Data collection from neurologically healthy controls 

• Data collection from people with ABI 

• Item reduction – Rasch analysis 

• Psychometrics - Reliability & Validity 

• Dissemination 

• Psychometrics - Responsiveness 



Some Preliminary Demographics for Controls 

• 331 response to date, 228 of which are complete 

• 59 males/214 females rated 147 males/107 females 

• Mean age rater 37.1 yrs, person rated 39.7 yrs 

• Known person average 15.9 yrs (5 mths – 59 yrs) 

• Rated: partner   - 52.4% 

relative   - 25.2% 

friend     -     19.3% 

colleague   -     3.1% 
 



Summary  

• Context for today’s programme 
• Revisited SASNOS 
• SASNOS updates: 

 Website 
 Collaborations 
 Rebranding 
 Translations 

 Responsiveness 
 Controlling for context-

dependency 

• Developments – SASNOS-R 



Join the SASNOS Community!  
• Add https://projects.swan.ac.uk/sasnos/ to your 

favourites 

• Be a participant in our online study to generate 
normative data for SASNOS-R – visit the ‘Research 
Projects’ page on the website or go directly to 
https://www.surveymonkey.co.uk/r/MZSJ3GS 

• Follow us on twitter @SASNOS_ABI 

• Email us: SASNOS@swansea.ac.uk 

https://projects.swan.ac.uk/sasnos/
https://www.surveymonkey.co.uk/r/MZSJ3GS
https://www.surveymonkey.co.uk/r/MZSJ3GS


Thanks for  
Listening 


