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ABSTRACT 
The BIVSS is a 28-item scaled survey designed to query 
vision behaviors related to: clarity, comfort, diplopia, 
depth perception, dry-eye, peripheral vision, & reading 
with individuals who have suffered mild-to-moderate 
brain injury.  
 
Anonymous BIVSS data were analyzed from 219 
individuals (62 TBIs & 157 non-TBIs). TBI results 
significantly differed from non-TBIs. A raw BIVSS score 
of ≥45 was determined as discriminative of a significant 
visual problem for the 28-question survey. 
 
TBI completion success: 
• 93.5% of TBI subjects able to complete at least 27 

questions  
 

Non-TBI completion success: 
• 100% of subjects able to complete all 28 questions 
 
Rasch analysis identified 10 of the 28-questions as 
either redundant or as misfit.  Analysis of the reduced 
set of 18-questions yielded excellent specificity (96%), 
good overall accuracy (90%), and moderate sensitivity 
(76%).  For the 18-question reduced set, a raw score of 
≥28 was determined as discriminative of a significant 
visual problem.  
 
Whereas Univariate Rasch Analysis assumes only a 
single factor, Factor Analysis of the 28-item responses  
suggested up to 5-underlying dimensions potentially. 

SUBJECTS & METHODS 

RESULTS 

Total Scores (Raw Sums) of 28 BIVSS Questions 

Rasch analysis item and person distributions 

RESULTS (cont) 

Logistic Model 

Relationship between the Rasch measure and 
the raw sum of the 18 question scale 

Group Comparison for Total Sum of BIVSS for 
the Reduced Set of 18 Questions 

CONCLUSIONS 

DISCLAIMER 

CONTACT INFORMATION 

Most all mild-to-moderate TBI can complete the BIVSS 
 
There was significant mean score separation between 
TBI & non-TBI groups (on both 28 & 18-item versions) 
• No diff between soldier vs. non-soldier TBI groups 
• No diff btw 1st vs. 3rd yr. non-TBI opt students on 18-
item BIVSS,  but groups differed on 28-item BIVSS 

• 8/10 questions not included on abbreviated 
BIVSS  contributed to discriminating 1st vs. 3rd yr. 
non-TBI opt student groups 

 
BIVSS raw scores mirror Rasch computed scores, so 
use of raw scores may be clinically appropriate 
 
Specificity = 96% / sensitivity = 76% / accuracy = 90% 
The 18-item version better at discrimination with 
higher total scores, but less so with lower raw score 
totals 
• Most likely to miss TBIs with low-level symptoms 
 
The cutoff scores (indicating a significant vision 
problem) were 45 & 28 (for the full 28-item BIVSS &  
the 18-item reduced set, respectively) 
 
Rasch analysis assumes a single dimension drives the 
responses to all of the questions.  Factor analysis of 
the 28-item BIVSS results suggested multiple 
underlying factors may have contributed 
• To confirm, a larger BIVSS TBI database is needed 
 
BIVSS scores appear to trend downward as a function 
of time since the brain injury 
 
Future research with the BIVSS is planned 
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-Anonymous BIVSS data 
were obtained from:  
1) active-duty soldiers, & 
2) TBIs participating in a 
support group, plus TBI 
patients of optometrists 
who attended the 2013 
NORA meeting.   
-Self-reported non-TBI 
optometry students from 
two different classes, 
served as controls. Newly 
matriculated 1st yr 
students & 3rd yr students 
(1-wk before NBEO 
examinations) completed 
BIVSS surveys. 
 
Multivariate ANOVA & 
Rasch Analysis were used 
to analyze questionnaire 
results 
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Consideration of questions not included in the 
Rasch Primary Dimension  

Rasch Analysis 

Misfit Analysis 

BIVSS score as a function of years since injury 

BIVSS 
questionnaire  
(28-item full-length) 
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