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This start-up healthcare company 
has taken the guesswork out of 
determining if a person with 
Attention-Deficit/Hyperactivity 
Disorder is receiving the proper 
medications at the right dosages.  
Its Quotient™ ADHD System 

Measure Result Ref. Range Age percentile

Accuracy 79.3% 63.5-92.7% 44

Omission errors 0.5% 0.5-15.4% 87

Commission errors 40.9% 11.8-57.4% 38

Latency 503 ms N/A N/A

Variability 136 ms 116-216 ms 68

COV (Normalized 
response time)

27 23.5-46.1 68

Accuracy of responses was 79.3% (357 correct responses out of 450 stimuli), with 
0.5% incorrect passes (omission errors) and 40.9% incorrect hits (commission errors). 
These results indicate a problem with impulsivity, although the commission errors do 
fall within the lower end of the reference range. The graphs show loose scatter, which 
is re� ected in the variability and normalized response times in the table, with results 
falling in the 68th percentile compared to his age and gender cohort.

Key: + designates a target. X designates a non-target.
+ Omission errors: incorrect passes (Measures inattention.)
X Commission errors: incorrect hits. (Measures impulsivity.)
X Correct passes
+ Correct hits
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Measure Result Ref. Range Age percentile

Accuracy 97.3% 66.2-94.4% 97

Omission errors 0.0% 0.4-13.0% 99

Commission errors 5.2% 9.4-55.2% 96

Latency 522 ms N/A N/A

Variability 116 ms 108.1-205.9 ms 75

COV (Normalized 
response time)

22 22.5-42.8 85

Observations
Patients without ADHD have good attention, as indicated by high overall accuracy 
performance and few commission and omission errors. 

Head Motion

Measure Result Ref. Range Age percentile

# Shifts 10 9-18 81

Attentive 16.0% 0.0-70.0% 38

Impulsive 76.7% 13.3-60.0% 4t

Distracted 0.0% 0-16.7% 99

DISENGAGED

Random 6.7% 0-40.0% 54

Minimal 0.0% 0-3.3% 99

Contrary 0.0% 0-3.3% 99

Measure Result Ref. Range Age percentile

# Shifts 0 7-17 99

Attentive 100.0% 3.3-80% 99

Impulsive 0.0% 10.0-60.0% 99

Distracted 0.0% 0-13.3% 99

DISENGAGED

Random 0.0% 0-36.7% 99

Minimal 0.0% 0-3.3% 99

Contrary 0.0% 0-0% 99

Boy without ADHD
James, age 9 years 2 months, grade 3. No medication. 

Attention Analysis

Attention State Summary

Measure Result Ref. Range Age percentile

Immobility Duration 52 ms 61-200 ms 8t

# Movements 5827 1482-4832 7t

Total Displacement 10.63 m 1.90-8.52 m 7t

Area 372 cm2 37-265 cm2 5t

Spatial Complexity 1.039 1.049-1.173 5t

Temporal Scaling 1.094 0.494-1.098 16t

Measure Result Ref. Range Age percentile

Immobility Duration 242 ms 67-208 ms 87

# Movements 1349 1300-4397 83

Total Displacement 1.73 m 1.68-7.37 m 84

Area 35 cm2 33-204 cm2 83

Spatial Complexity 1.360 1.056-1.216 96

Temporal Scaling 0.433 0.454-1.017 87

The table shows that Billy sat still an average of 52 milliseconds, which is in the 8th

percentile for his age and gender cohort. He also had more movements with greater total 
path and area. His spatial complexity and temporal scaling metrics are outside of the 
normal range. All of the motion parameters are � agged as the 16th percentile or lower.

Motion is one of the key indicators of hyperactivity. The Quotient™ ADHD System uses 
the Motion Tracking System to measure movement 50 times per second. Motion greater 
than 1 millimeter is counted and plotted in 5 minute segments. The graphics and the 
data tables clearly show signi� cant differences between children with and without 
hyperactivity.

The Quotient™ ADHD System analyzes 30 x 30-second blocks of data and summarizes 
the information on the attention state chart. For the � rst 30 seconds, this child 
showed impulsive behavior, followed by 30 seconds on task, followed by 4 minutes of 
impusivity, and so on. The table shows that he had 10 attention shifts overall, that he 
was on task for 5 of 30 (16.0% of the test), impulsive 76.7% and disengaged for 2 
segments, or 6.7% of the time.

Patients without ADHD tend to stay on task for the duration of the test. James turned in 
perfect performance for all 30 second time segements.
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Boy with ADHD
Billy, age 8 years 6 months, grade 3. No medication.

Observation
Motion area is minimal in patients who do not have ADHD. The motion path is tight.

2 sec

1 sec

Motion Analysis

Incorrect responses

Correct responses

Head Motion

Incorrect responses

Correct responses

Attention State Analysis for 30 Second Segments Attention State Analysis for 30 Second Segments 

ATTENTIVE

IMPULSIVE

DISTRACTED

DISENGAGED

SUMMARY

ATTENTIVE

IMPULSIVE

DISTRACTED

DISENGAGED

SUMMARY

reads body movements to help 
physicians monitor and adjust 
medications. The company could 
waste no time going to market, 
so in three months Malish & 
Pagonis designed and produced a 
top-to-bottom corporate-identity 
program, including the logo, let-
terhead, marketing materials and 
trade-show booth. The dynamic 
logo symbol represents the points 
of movement measured by the 
company’s product in motion 
around a square, which represents 
a calm, balanced state of mind. 


