
Concrete Data to Inform Clinical Decisions
■■ Use the Quotient® ADHD Test at the initial visit to quantify 
the severity of deficits related to hyperactivity, impulsivity 
and inattention. Objective evidence streamlines the 
conversation with the patient.

■■ Re-assess new patients in 3-6 weeks to evaluate progress 
toward goals and to help guide treatment planning.

■■ Test established patients periodically at med check visits to 
supplement clinical information.

Hyperactivity • Impulsivity • Inattention
Objectively measure neural control functions 

related to the core ADHD symptom domains.



Simple Test Procedure

Adolescent/Adult Test: 20 min.
3 targets, 1 non-target

Child Test: 15 min.
1 target, 1 non-target

Trained paraprofessionals can administer the test
■■ Input demographics, diagnostic information and medications.
■■ Explain the test to the patient. Run a 30-second practice test. 
Repeat as needed.

■■ Start the test.

Composite Scores

Attention State Analysis 

Figure 1. Screen shots of the Child and Older Adolescent/Adult Quotient® ADHD Tests.

Motion Analysis

Attention Task 

The Quotient® ADHD Report

Generate the report in minutes
■■ Upload the raw data from the Quotient® ADHD 
System via the secure internet portal.

■■ Download the report from any computer 
connected to the internet.

■■ Discuss the results with the parent or patient. 
Concrete data makes the conversation more 
efficient. 



Kate, Age 12 No Medication 20 mg MPH

Baseline Test #2 

Measure Ref. Range Results %ile Results %ile

Immobility Duration 103-331 ms 68 ms 3t 357 ms 86

# Movements 916-2859 4445 3t 892 84

Total Displacement 1.21-4.13 m 8.7 m 3t 1.41 m 76

Area 24-104 cm2 384 cm2 1t 72 cm2 31

Spatial Complexity 1.099-1.320 1.042 1t 1.160 41

Temporal Scaling 0.345-0.771 0.825 12t 0.117 98

	 5 minutes	 10 minutes	 15 minutes

Head Motion, Baseline	 Head Motion, Test #2

Data Table 
■■ Quantifies 6 motion metrics 
■■ Comparison to an age- and 

gender-matched database
■■ A red “t” flags results 16th 

percentile or lower (<1 SD from 
the mean). 

Graphics 
■■ See patterns during the test
■■ Assess progress longitudinally 

Motion Analysis

	 5 minutes	 10 minutes	 15 minutes

Data Tables 
■■ The report summarizes 7 standard 

measures of a Go/No Go task (not 
shown)

■■ Quantifies 6 attention state 
metrics 

Graphics 
■■ Attention State Analysis shows 

response data in 30-second blocks
■■ Assess patterns of shifting 

attention state during the test
■■ Assess progress longitudinally 

Attention State Analysis

No Medication 20 mg MPH

Baseline Test #2 

Measure Ref. Range Results %ile Results %ile

Attentive 33.3-93.3% 33.3% 16t 66.7% 43

Impulsive 5.0-46.7% 33.3% 34 33.3% 34

Distracted 0-13.3% 26.7% 5t 0.0% 99

DISENGAGED

Random 0-3.3% 3.3% 25 0.0% 99

Minimal 0-0% 3.3% 10t 0.0% 99

Contrary 0-0% 0.0% 99 0.0% 99

Attention State Analysis: Baseline Test #2 

ATTENTIVE

Impulsive

Distracted

Disengaged

Summary

	 5 minutes	 10 minutes	 15 minutes	 5 minutes	 10 minutes	 15 minutes

ATTENTIVE

Impulsive

Distracted

Disengaged

Summary



	 Motion Metrics	 Attention Metrics

Study Overview
■■ 60 boys (10.6 ± 1.1 years) with combined type ADHD 
■■ 8 healthy controls (11.3 ± 2.0 years) 

Results
■■ Attention state shifts are more robust indicators of 

ADHD vs. non-ADHD than standard attention metrics. 
■■ Attention state shifts are more significantly affected by 

methylphenidate than standard attention metrics. 
■■ Effect size measures the difference between the mean 

of two groups divided by their pooled SD. Convention 
in the social sciences defines an effect size as follows: 
•	 0.2 - 0.3 is “small”, 
•	 0.4 - 0.5 is “medium”  
•	 0.8 or greater is “large”  
Ideally, a diagnostic test should have effect sizes 
substantially greater than 1.

Attention State Analysis in Children with ADHD5

Definitions for Attention States 
Attentive Good level of accuracy (>85%) with limited 
errors of omission or commission  
Impulsive Good level of accuracy (>85%) with 
significant errors of commission
Distracted Fair level of accuracy (>50%) with 
significant errors of omission  
Disengaged Accuracy no better than chance (<50%) 
with patient responding in a disengaged manner            

■■ Random: patient performed no better than 
random chance

■■ Minimal: patient performed no better than random 
chance and made few responses to presented 
targets

■■ Contrary: performed worse than random chance

ADHD Normal
Effect 
Size

On 
Meds

Effect 
Size

Attention Analysis
Commission Errors 27.9% 11.6% 0.89 13.6% 1.91
Omission Errors 13.1% 1.2% 0.87 5.0% 1.11
Latency 537 ms 619 ms 1.06 500 ms 1.28
Variability 179 ms 134 ms 0.84 123 ms 2.10
Attention State Analysis
# Attention Shifts 12.8 5.4 1.67 7.0 2.14
% Attentive 42.6% 82.4% 1.37 75.4% 2.45
% Impulsive 32.7% 14.8% 0.97 18.1% 1.41
% Distracted 11.0% 1.9% 0.75 2.3% 1.47
% Disengaged 13.6% 0.9% 0.62 4.2% 1.03

Differences in Micro-motion and Attention Metrics in ADHD vs. Controls2

From the Literature

Methods
■■ 18 boys (9.3±2.4 yrs) with ADHD 
■■ 11 controls (8.3 ± 1.8 yrs) 
■■ The Quotient® ADHD System 

measures micro-motion of the 
head 50 times per second using 
an infrared Motion Tracking 
System. 

Conclusions
■■ Six motion parameters are 

reported along with graphs.
■■ This study demonstrated that the 

precision of infrared technology 
and laboratory quantification 
of micro-motion along with 
attention had significant power 
to discriminate children with 
ADHD from normal controls.
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Evaluate the dose and medication for the individual patient

Placebo effect confounds subjective rating scales6

■■ Placebo does not produce significant changes in the behavior of school-age children with ADHD.

■■ Adults who evaluate children with ADHD tend to complete rating scales more positively when they 

believe the child has been administered medication, even when medication has not actually been 

administered. Up to 30% of improvement in ADHD rating scales has been attributed to placebo effect.

The Quotient® ADHD Test objectively measures response to treatment7

■■ Double-blind design, N=30 (25 boys, 5 girls), age 9.4 + 2.13, with ADHD

	 Response to Placebo

Summary of AAP, AACAP and HEDIS 
Guidelines for Follow-up Care for Children 
Prescribed ADHD Medication8

■■ Systematic monitoring of dosage and side effects 
is recommended.9

■■ Initiation Phase: Schedule an office visit in the 
first 30 days to monitor medication tolerance, 
side effects and progress.10 

■■ Continuation and Maintenance Phase: Schedule 
office visits at least monthly until symptoms have 
been stabilized.10 

■■ Once the dosing is stable, schedule office visits 
every 2-4 months. “The patient with ADHD 
should have regular follow-up for medication 
adjustments to ensure that the medication is still 
effective, the dose is optimal and the side effects 
are clinically insignificant.”10

Baseline 
Quotient® ADHD Test

Start Therapy

Follow-up Visit

(~4 weeks)
Follow-up

Quotient® ADHD Test

ADHD 
Symptoms 
Stabilized?

Proceed with Treatment 
Plan. Visits every 2-4 

months to check progress.

Yes

No

Initiation Visit Assess 
symptom 
severity

Assess 
progress to 
goals

The Quotient® ADHD Test aids in the clinical 
assessment at critical decision points

Guidelines and Workflow



>90% Test/Re-test Reliability Aids Assessment for Medication Management13

Test/re-test reliability was established for the Quotient® ADHD Test in two studies.

■■ Immediate Test/Re-Test

■■ Delayed Test/Re-Test

■■ Correlation coefficients (r) between the baseline 

tests and repeat tests were high.

■■ This means that results from re-tests reflect 

patient performance, not variation in the 

analytical method.

94.3% Negative Predictive Value (NPV) and 96.2% Specificity11

The Quotient® ADHD Test can help you to rule out ADHD. The combined power of measuring 

micro-motion and analyzing shifts in attention state makes high specificity and NPV possible.

Reproducible

Performance You Can Trust
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ADHD
True 

Positive
False 

Positive

Non-ADHD
False 

Negative
True 

Negative

Specificity 96.2% True Neg / (False Pos + True Neg)

NPV 94.3% True Neg / (False Neg + True Neg) 

Sensitivity 71.5% True Pos / (True Pos + False Neg)

PPV 79.2% True Pos / (True Pos + False Pos) 

Agreement 92.0% (True Pos + True Neg) / Total Subjects

Immediate 
Test/Re-test

Delayed 
Test/Re-test

N 15 17

Mean age (SD) 9.7 (6.5) 11.9 (6.4)

  Boys 9 8

  Girls 6 9

Correlation

  Micro-events 0.91 0.84

  Accuracy 0.95 0.94

  Latency 0.95 0.77

Placebo 
Dose

Re-test
60 minutes

Re-test
5 days
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In a pooled analysis of 853 children between the ages of 6 and 14 who were tested on the Quotient ADHD System 
(707 typically developing children without ADHD, and 146 children meeting DSM-IV criteria for ADHD), the results 
of the Quotient® assessment were consistent with the clinical diagnosis in >90% of the cases.

AUC ROC is 0.931 for the Quotient® Global Scaled Score11

The area under the curve of a receiver operator characteristics curve (AUC ROC) is often used to assess classification 
accuracy for a diagnostic test. AUC of 0.50 reflects random chance and 1.00 gives perfect discrimination between 
disease and no disease.  In a study by Edwards, et. al (2007) of the Connors’ CPT II, the strongest measure on the 
test had an AUC of only 0.644 and most measures did not differ statistically from chance.12

Baseline 
Test

Baseline 
Test


