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Customer Responsibility 
This product and its components will perform reliably only when operated and maintained in accordance 
with the instructions contained in this manual, accompanying labels, and/or inserts. A defective product 
should not be used. Parts which may be broken or missing or are plainly worn, distorted or contaminated 
should be replaced immediately with clean, genuine replacement parts manufactured by or available from 
BrainScope Company, Inc. The responsibility of BrainScope Company, Inc., for a malfunctioning product 
is limited by the warranty set forth in this manual. Should repair or replacement of this product become 
necessary after the warranty period, the customer should seek advice from BrainScope Company, Inc., 
prior to such repair or replacement. If this product is in need of repair, it should not be used until all 
repairs have been made and the unit is functioning properly and ready for use. The owner of this product 
has sole responsibility for any malfunction resulting from improper use or maintenance, or repair by 
anyone other than BrainScope Company, Inc., and from any malfunction caused by parts that are 
damaged or modified by anyone other than BrainScope Company, Inc. 

 
Software License Notice 
The BrainScope Company, Inc., BrainScope One contains software that is installed by BrainScope 
Company, Inc. (“BrainScope”). BrainScope owns this software and it is subject to the licensing terms and 
conditions outlined at http://www.brainscope.com/brainscope-one-terms-and-conditions. 

 

Patents and Trademarks 
BrainScope® and Ahead® are registered trademarks of BrainScope Company, Inc., in the United States or other 
countries. 

For a full list of US patents covering BrainScope One, visit www.brainscope.com/patents. 

http://www.brainscope.com/brainscope-one-terms-and-conditions
http://www.brainscope.com/patents
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CHAPTER 1:  General Information 
 
1.1 About this Manual 
This user manual is designed to provide information on the proper use of BrainScope One, its functions, 
specifications, operation, and routine operator care and maintenance. It is recommended that the user read 
this entire manual, specifically the safety-related information, before operating BrainScope One. Although 
this manual is intended for trained medical personnel, it does not assume prior knowledge or experience 
with operator-programmable medical electronics devices. 

 
1.2 About BrainScope One 
BrainScope One Head Injury Assessment Tools: 

1. EEG and Multi-modal Assessments (see Chapter 3 for detailed instructions) 
• Structural Injury Classifier (SIC) 
• Brain Function Index (BFI) 
• Concussion Index (CI) 

2. PECARN Decision Rule (see Appendix 2 for detailed instructions) 
3. Cognitive Performance (see Appendix 1 for detailed instructions) 

• Procedural Reaction Time 
• Simple Reaction Time 
• Match to Sample 
• Go/No-Go 
• Simple Reaction Time Repeated 

4. SCAT5 (Sports Concussion Assessment Tool 5) 
5. MACE 2 (Military Acute Concussion Evaluation 2) 
6. NPC (Near Point of Convergence) 

In compliance with the intended use and indications for use of the BrainScope One stated below, Table 1.2-
1 provides details on the appropriate patient ages for each BrainScope One assessment on the device. 

Table 1.2-1 Patient ages for BrainScope One assessments 
 

BrainScope One Assessment Appropriate Patient Age 
Structural Injury Classifier (SIC) Ages 18-85 

Brain Function Index (BFI) Ages 18-85 
Concussion Index (CI) Ages 13-25 

PECARN Decision Rule Ages 2-17 
Cognitive Performance Ages 13-85 

SCAT5 Refer to assessment’s general instructions 
MACE 2 Refer to assessment’s general instructions 

NPC Refer to assessment’s general instructions 
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1.3 Intended Use 
Intended for use to analyze a patient’s electroencephalograph (EEG) to provide an interpretation of the 
patient’s neuropsychiatric condition. 

Intended use as an adjunct to standard clinical practice to aid in the triage of patients who are suspected of 
a traumatically induced structural brain injury. 

Intended to record, measure, and display brain electrical activity. 

Intended to be used in Emergency Departments, Urgent Care Centers, Clinics and other environments 
where trained medical professionals and practitioners practice medicine under the direction of a physician. 

 

1.4 BrainScope One Summary of Indications for Use 
x BrainScope One is a multi-modal, multi parameter assessment indicated for use as an adjunct to 

standard clinical practice to aid in the evaluation of patients who have sustained a closed head injury 
and have a Glasgow Coma Scale (GCS) score of 13-15 (including patients with concussion / mild 
traumatic brain injury (mTBI)).  

x BrainScope One provides a multi-parameter measure (Concussion Index (CI)) to aid in the 
evaluation of concussion in patients between the ages of 13-25 years who present with a GCS score 
of 15 following a head injury within the past 72 hours (3 days), in conjunction with a standard 
neurological assessment of concussion. The CI is computed from a multivariate algorithm based on 
the patient’s electroencephalogram (EEG), augmented by neurocognitive measures and selected 
clinical symptoms.  

o The CI is stable measure and changes in CI can be interpreted reliably.  

x The BrainScope One Structural Injury Classification ("SIC") uses brain electrical activity (EEG) to 
determine the likelihood of structural brain injury visible on head CT for patients between the ages of 18-
85 years (have a GCS score 13-15) who have sustained a closed head injury within the past 72 hours (3 
days) and are being considered for a head CT. BrainScope One should not be used as a substitute for a CT 
scan. Negative likely corresponds to those with no structural brain injury visible on head CT. Positive 
likely corresponds to those with a structural brain injury visible on head CT. Equivocal may correspond 
to structural brain injury visible on head CT or may indicate the need for further observation or 
evaluation. 

x BrainScope One provides a measure of brain function (EEG Brain Function Index, (BFI)) for the 
statistical evaluation of the human electroencephalogram (EEG), aiding in the evaluation of head injury 
as part of a multi-modal, multi-parameter assessment, in patients 18-85 years of age (have a GCS 
score of 13-15) who have sustained a closed head injury within the past 72 hours (3 days). 

x The BrainScope One device is intended to record, measure, analyze, and display brain electrical activity 
utilizing the calculation of standard quantitative EEG (QEEG) parameters from frontal locations on a 
patient’s forehead. The BrainScope One calculates and displays raw measures for the following 
standard QEEG measures: Absolute and Relative Power, Asymmetry, Coherence and Fractal 
Dimension. These raw measures are intended to be used for post hoc analysis of EEG signals for  
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interpretation by a qualified user. 

x BrainScope One also provides clinicians with quantitative measures of cognitive performance in patients 
13-85 years of age to aid in the assessment of an individual’s level of cognitive function. These measures 
interact with the CI and can be used stand alone. 

x BrainScope One also stores and displays electronic versions of standardized clinical assessment tools 
that should be used in accordance with the assessment tools’ general instructions. These tools do not 
interact with any other device measures, and are stand alone. 

1.5 Considerations for Using BrainScope One 
This device is intended to be used in patients who sustained a closed head injury with a Glasgow Coma 
Scale (GCS) score of 13-15. The safety and effectiveness of BrainScope One in patients with GCS scores 
less than 13 has not been established. 

BrainScope One is a prescription use device. 

Clinical decisions about patients will be made by medical professionals, and BrainScope One is an adjunct 
to standard clinical practice. Clinical judgment should always be used when interpreting the BrainScope 
One clinical outputs, and the device should not be used as a stand-alone diagnostic device. 

As with any monitored physiological parameter, artifacts and poor signal quality may lead to inappropriate 
BrainScope One performance. 

1.6 Intended Operators 
BrainScope One is intended as an adjunctive tool for use by properly trained medical professionals and 
practitioners. Training of BrainScope One operations will be provided by qualified BrainScope Company, Inc. 
staff through didactic and hands-on education. 

 
 

NOTE: 
BrainScope One was cleared by the U.S. Food and Drug Administration under the Trade/Device 
Name Ahead 500 (K-190815). 
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1.7 Clinical Study Summary (CAS Validation Study) 
The CAS (Concussion Assessment Study) study was a multi-center, prospective clinical study with subjects 
enrolled at 10 clinical sites in the U.S. It was established as a non-significant risk study in accordance with 21 
CFR 812.2(b) (1) (ii). The study was conducted in accordance with the ethical principles of Good Clinical 
Practice (GCP). 

Patient Population: Males and females ages 13 to 25 years, with GCS 15 were included in the study.  
Subjects included those who were observed to sustain a head impact and were removed from play 
according to site guidelines, matched non-injured controls and healthy volunteers. All subjects who were 
removed from play by site criteria were deemed to have a concussion according to the clinical protocol. 
The clinical reference standard used was fully consistent with the guidelines published in International 
Conference on Concussion in Sport guidelines (McCrory 2017; 2013) as well as National Collegiate Athletic 
Association (NCAA) concussion policy. After subjects were removed from play, additional follow-up 
evaluations were conducted including CSI, SCAT3/SCAT5, history and neurocognitive assessments. 

Methods: The CAS Validation study was conducted to validate the Concussion Index (CI) on the BrainScope 
One device. The study was conducted on an independent population of closed head injured and control 
subjects, assessed at multiple time points, to demonstrate that the multimodal CI can assist the clinician in 
the assessment of concussion.   

Study Objectives 

Primary Objective: The primary objective of this Validation study was to demonstrate efficacy of the 
multivariate, multimodal Concussion Index (CI) as an aid in evaluation of concussion following closed head 
injury in an independent population of subjects (not used to derive the algorithm).   

Secondary and Additional Objectives:  
To demonstrate that the change in CI over time in the non-head injured population shows that the CI is a 
stable measure and that the change can be interpreted reliably. And to demonstrate the relationship between 
CI and total symptom burden (total Concussion Symptom Inventory, CSI). 

Results:  
The total number of completed cases included in the statistical analyses of the Validation study was 580.  A 
completed case was required to have a BrainScope evaluation at time of injury and at RTP as well as 
completed neurocognitive and symptom assessments.  There were 373 matched controls and healthy 
volunteers and 207 subjects with witnessed head impact who were removed from play.  All study subjects had 
a Glasgow Coma Scale (GCS) score of 15 (normal). 

 
The Primary endpoints successfully achieved statistical significance above performance goals. The 
performance goals that were defined in the Statistical Analysis Plan (SAP) for the co-primary endpoints were 
69% for sensitivity and 56% for specificity. The estimate of sensitivity was 85.99% with 95% two-sided 
confidence limits of (80.50%, 90.41%). The estimate for specificity was 70.78% with 95% two-sided confidence 
limits of (65.88%, 75.35%). Thus, these endpoints achieved their respective performance goals at a one-sided 
alpha of 0.025.  

 

The Secondary endpoints demonstrated the following:  
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The change in CI over time in the non-head injured population demonstrates that the CI is a stable measure 
and that the change can be interpreted reliably. The stability of the CI was tested on a population-based level, 
and the test-retest reliability has not been evaluated at the level of the individual patient.  

 
 

Additional analyses showed a statistically significant relationship between the CI discriminant score and the 12-
question Concussion Symptom Inventory (CSI) total score (r = 0.8047, R2 = 0.6475) as well as 22-question CSI total 
score (r = 0.7971, R2 = 0.6354). 
 

There were no adverse events reported in this study.
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1.8 Clinical Study Summary (B-AHEAD III Study) 
The B-AHEAD III Study was a multi-center, prospective clinical study with subjects enrolled at 11 clinical sites 
in the U.S. It was established as a non-significant risk trial in accordance with 21 CFR 812.2(b) (1) (ii). The 
study was conducted in accordance with the ethical principles of Good Clinical Practice (GCP). 

Patient Population: Subjects included males and females ages 18 to 85 (the entire age range) who were 
admitted to the ED and suspected of a traumatic, closed head injury within 72 hours. The GCS needed to 
be between 12-15 closest to Ahead 200iC (investigational study device) assessment even if GCS was lower 
prior to arrival to the ED (e.g., at the time of injury). 

Methods: The validation was accomplished by comparing the BrainScope One output score to the 
adjudicated result of the CT scan. CT Scans performed at the clinical sites were submitted in DICOM format 
for independent review and over-read by experts at the Johns Hopkins University School of Medicine 
Brain Injury Outcomes Center (BIOS) and final classification of the CT was determined. In cases where 
subjects were not referred for CT scans by standard clinical practice, they were deemed CT negative if 
the subject met the following conditions: Glasgow Coma Scale score (GCS) of 15, and sustained a loss of 
consciousness (LOC) or amnesia and did not have any “clinical” items on the New Orleans Criteria. 

Study Objectives 

Primary Objective(s): The primary objective of this study was to validate the clinical utility of the BrainScope One 
device for the acute identification of structural brain injuries in the independent prospective TBI population, following 
closed head injury. In addition, the study aimed to extend findings of the B-AHEAD II Study in a large population and 
replicated and extended the trial using BrainScope One device with respect to the device’s target intended use and 
indications for use. 

Secondary Objective(s): 
1. Demonstrate the utility of the EEG Brain Function Index (BFI) score from a given subject presented a 

percentile of the normal population and an index score. 
2. Evaluate the utility of creating a three-tier system for CT+ (CT-, Equivocal Zone, and CT+). 

 
Results: The total number of completed cases subjects in this study was 720 resulting in 564 classified as 
patients without structural brain injury visible on CT (CT-) and 156 classified as patients with structural 
brain injury visible on CT (CT+). The mean Glasgow Coma Scale (GCS) score for the entire group was 14.97 
(SD=0.23), with 99.86% being between 13-15. 

 
The co-primary endpoints successfully achieved statistical significance against performance goals. The 
estimate of sensitivity is 92.31% with 95% two-sided confidence limits of (86.95%, 95.96%). The estimate 
for specificity is 51.60% with 95% two-sided confidence limits of (47.38%, 55.79%). Thus these endpoints 
achieved their respective performance goals at a one-sided alpha of 0.025. 

 
The first and second secondary endpoints demonstrated that the Brain Function Index was associated 
with functional injury impairment and that the classifier for structural injury visible on CT can be presented 
in three meaningful groups instead of two (Negative, Equivocal, and Positive). The third secondary endpoint, 
the predictive values estimated across prevalence values more likely to be found in practice indicated that 
the negative predictive values was consistently above 95% for prevalence below 25% and was 99% at a 
prevalence of 5%. 

 
There were only six adverse events reported in this study with only one related to the device. One subject 
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complained of a reported a burning sensation on the forehead 1/969 = 0.10% (0.00%, 0.57%). The remaining 
five adverse events were serious adverse events (SAE) associated with the injury and not associated with the 
device. The estimated rate for SAE is 5/981=0.52% (0.17%, 1.20%). 

 
In previous data sets, the Brain Function Index percentile and raw score have been shown to be predictive 
of the severity of TBI, i.e., there was a continuum of functional abnormality which was demonstrated by 
increasing abnormality in the metric. The table below shows the percentage of each subgroup (with 
increasing functional impairment) from an independent hold-out population that fell below the 10th 
percentile of a normal, non-injured population. This data demonstrates that the BFI was associated with 
functional injury impairment. 

Table 1.7-1 Classes of Non-Head Injured Subjects by the EEG Brain Function Index for the Hold Out Populationa 

Description/ 
Category 

Uninjured 
Normal 

Controls (0) 

Head Injured 
Controls (1) 

Mild Functional 
Abnormality (2) 

Moderate 
Functional 

Abnormality (3) 

CT+ (No 
Measurable 
Blood) (4) 

CT+ 
(Measurable 

Blood) (5) 

N 318 167 166 153 68 28 

<10th Percentile 10.06% 9.82% 16.02% 23.30% 39.46% 52.96% 

Standard Deviation 0.00 1.28 3.23 4.32 6.22 7.10 

a The hold out population is comprised of categories 1-5 that were not used in the creation of the normal percentiles. 
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Figures 1-1 and 1-2, which follow, show the relationship between the BFI discriminant scores and the 
clinical classification of the subjects from the FDA Validation Study. The clinical classes progress from 
Class 1 (control/normal) to Class 5 (brain injury visible on CT). 

 
 
 

Figure 1-1 shows the mapping of the 
Discriminant Scores as a function of the 
clinical class. A downward trend can 
be seen between successive Clinical 
Classes (increasing injury), highest for 
class 1 and lowest for classes 4 and 5. 
Note that discriminant scores decrease 
as abnormality increases. 

 
 
 

 
Figures 1-1: 

Plot of Means and 95% Confidence Limits of Discriminant 
Scores by Clinical Class 

 
 
 
 
 

 
Figures 1-2: 

Box Plots of Discriminant Scores by Clinical Class 

 
 
 
 

The box plots shown in Figure 1-2 
are computed from the same data 
as above. Note the decrease in both 
median (horizontal bar within each 
box) and mean (circle within each box) 
discriminant scores with increasing 
injury by clinical class. 

Box Plot of Ndisc_Score vs Clinical Class 
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Figures 1-3 and 1-4, which follow, show the relationship between the BFI percentile (derived from the 
discriminant scores) and the clinical classification of the subjects from the FDA Validation Study. 

 
 
 
 

 
Figures 1-3: 

Plot of Means and 95% Confidence Limits of Percentiles of Normal by 
Clinical Class 

 

Figures 1-4: 
Box Plot of BFI Percentile by Clinical Class 

 
 
 
 
Figures 1-3 shows the mapping of the 
Discriminant Scores shown above (Fig, 
1-1) to percentiles. Note the downward 
trend between combined Clinical 
Classes 4 and 5, and each of the three 
lower classes. Recall that the percentiles 
are inversely related to severity of injury 
hence the downward trend. 
 
 
 
 
 
 
 
 
The box plots shown in Figure 1-4 are 
computed from the same data as above 
for percentiles. A decrease in means 
(solid line in each box) can be seen. 
The overlap between categories is 
emphasized in the box plots. 
  

Box Plot of BFI Percentiles vs Clinical Class 
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1.9 Safety Summary 
The words WARNING, CAUTION and NOTE have special meaning and should be reviewed.  

 

 
 

WARNING! 
 

1. Only trained and experienced health care professionals should use this equipment. Before using 
any system component or any component compatible with this system, read and understand the 
instructions. 

2. This device is intended to be used in patients who sustained a closed head injury with a Glasgow 
Coma Scale (GCS) score of 13-15. 

3. The safety and effectiveness of BrainScope One in patients with GCS scores less than 13 has 
not been established. 

4. BrainScope One is intended for use by physicians, or under the direction of a physician, who 
have been trained in the use of the device. 

5. Clinical decisions about patients will be made by medical professionals, and BrainScope One is 
an adjunct to standard clinical practice. 

6. Clinical judgment should always be used when interpreting BrainScope One clinical results and 
the device should not be used as a stand-alone diagnostic device. 

7. A positive BrainScope One Structural Injury Classification does not establish the presence of a 
structural brain injury visible on head CT, since a positive result may be obtained on individuals with 
abnormal brain electrical activity that do not have a structural brain injury visible on head CT. 

8. The Cognitive Performance tests do not identify the presence or absence of clinical diagnoses. 

9. When evaluating patients using BrainScope One, take into consideration any medications that the 
patients could be taking. 

 

 
    WARNING! 

Users should pay particular attention to WARNING 
information. Disregarding WARNING information may 

compromise the safety of the patient and/or 
health care staff and may result in injury. 

 
CAUTION 

 

Users should pay particular attention to CAUTION 
information. Disregarding CAUTION information may 

compromise product reliability and may result in damage. 

 NOTE information supplements and/or clarifies 
procedural information. 

NOTE 
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10. As with any monitored physiological parameter, artifacts and poor signal quality may lead to 
inappropriate BrainScope One performance. 

11. Standard clinical assessment of the patient should proceed in the event that insufficient clean 
(artifact-free) EEG data is collected. 

12. Pay special attention to WARNING information. Become familiar with the system components prior 
to use. Failure to comply may result in patient and/or health care staff injury. 

13. The Concussion Index and the Brain Function Index do not indicate the presence or absence of 
structural brain injury. 

14. Upon initial receipt and before each use, inspect system components for damage. DO NOT use if 
damage is identified. If the internal battery appears to be damaged or leaking, avoid direct contact 
with the battery and do not use BrainScope One. 

15. Only trained and experienced health care professionals should maintain this equipment. Failure to 
comply may result in patient and/or health care staff injury. 

16. This equipment/system may cause radio interference or may disrupt the operation of nearby 
equipment. It may be necessary to take mitigation measures, such as re-orientation or relocation of 
the device or shielding the location. 

17. DO NOT use BrainScope One for uses other than specified by the Indications for Use. 

18. DO NOT attach BrainScope One to the patient when connected to the USB-A Charger. 

19. BrainScope One is powered by an internal lithium-ion battery. To prevent injury and/or property 
damage: do not expose BrainScope One to temperatures in excess of 70 °C (158 °F), do not 
drop, open, or puncture the battery, and avoid exposure and/or immersion in liquid. 

20. DO NOT use BrainScope One on a patient being defibrillated. 

21. The DAB module may become hot during prolonged, continuous operation. Monitor the patient as 
they may experience pain or discomfort. Limit exposure of the DAB to the scalp/hair to minimize 
any potential hazard. 

22. The maximum temperature of the enclosure under worst-case ambient conditions is 42.1°C (107.8°F). 
Heat transmission to the patient is reduced by ensuring the DAB jacket is in place during operation. 

23. Never use the device without the DAB jacket attached to the base of the module. 

24. Explosion Hazard: DO NOT use BrainScope One in a flammable atmosphere or where 
concentration of flammable anesthetics may occur. 

25. To reduce the hazard of burns, DO NOT use BrainScope One with high-frequency 
surgical equipment. 
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26.   Shock Hazard: DO NOT remove the device covers. 

27.   Shock Hazard: BrainScope One meets the ground leakage current and the patient safety current 
limits specified by the applicable safety standards. As a matter of safe practice, the institution should 
conduct periodic tests to verify these currents. In the event of spillage of blood or solutions, re-test 
before further use. 

28.   Shock hazard: DO NOT attempt to disconnect the power cord with wet hands. Ensure your hands 
are clean and dry before touching the power cord. 

29.   Shock hazard: Keep the device away from water and other fluids. Ingress protection is not guaranteed 
during battery charging. Avoid charging the BrainScope One battery outdoors or in wet environments. 

30.   Routinely inspect system components for possible exposure to liquid. 

31.   BrainScope One should not be used adjacent to or stacked with other equipment. If adjacent or 
stacked use is necessary, the equipment should be observed to verify normal operation in the 
configuration in which it will be used. 

32.   No modification of this equipment is allowed. 

33.   BrainScope One is “MR Unsafe” and while its safety in Magnetic Resonance Imaging 
(MRI) environments has not been specifically evaluated, it contains materials that are 
known to pose hazards in all MRI environments. 

34.  MR Unsafe - Keep the device and system components away from magnetic 
resonance imaging (MRI) equipment. 

 
 
 

 

1.10 User’s Manual Conventions 
In this User’s Manual, the following conventions are used to explain operation of BrainScope One: 

• Phrases in bold and all capital letters refer to BUTTONS on the handheld screen that should be 
pressed to execute a specific action. 

• Example: SETUP – takes you to the setup screen to set date and time, enter new operators, 
etc. 

• Phrases in bold and italics represent Screen Names that are displayed at the top left on the 
handheld and can help with navigation. 

• Example:  Information Hub – the first screen you see when the handheld is ready for use. 
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CHAPTER 2:  Getting Started 
 

This section provides information for preparing BrainScope for the first time. It also can be used as a 
reference for setting up the device at a later time. 

2.1 System Equipment and Supplies 
The Brain Scope® device consists of the following system equipment (Figure 2-1): 

1. EEG Acquisition Unit (Handheld Computer for data collection and results display) 

a. The touch screen is the primary interface for handheld operation. The screens change as the 
handheld is operated. 

b. The front panel has four buttons, an indicator light, and a touch screen display. 

2. Data Acquisition Board (DAB) Module 

a. The DAB connects to the handheld and is the interface between the headset and the handheld 
for data acquisition. The DAB will be placed on top of the patient’s head when the headset is 
applied. The DAB also contains a micro-USB port that allows for charging of the system when not 
applied to a patient. 

3. International Charging Kit 

a. International Charging Kit for recharging the internal rechargeable battery pack in the BrainScope 
One handheld. 

b. Connects to the DAB while charging. 
 

Figure 2-1: 
BrainScope One System Equipment 

    WARNING!  
 To avoid injury, read important safety information in Section 1.8 before using BrainScope. 

BrainScope One EEG Acquisition Unit 
 

BrainScope One EEG Acquisition Unit 
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BrainScope One consists of the following accessories (Figure 2-2): 

1. Electrode Headset (a proprietary electrode sensor) 

a. Collects EEG signals from the frontal regions of the brain and sends them to the handheld. 
 

Figure 2-2: 
Electrode Headset (package and insert) 

 
2.2 International Charging Kit 

CAUTION: DO NOT disconnect or reconnect the DAB cable with the system power turned on. Damage 
to the handheld may occur. 

 
BrainScope One is internally powered by a lithium-ion rechargeable battery pack. A separate International 
Charging Kit is provided for battery charging (Figure 2-3). A new BrainScope One will come with the battery 
partially charged and it will be necessary to charge the battery completely before using it for the first time. 
The battery should be charged for four hours to recharge it fully. If the battery has been stored for longer 
than six months, charge it completely before use. 

 
WARNING! 
• Use only the International Charging Kit shipped with BrainScope One 

to charge the BrainScope One EEG Acquisition Unit (Figure 2-1). Unapproved power supplies 
may cause damage to the device and increase the risk of electrical shock. Use of the 
International Charging Kit to power other devices could cause damage. 

• Do not utilize a computer using the USB connector as a primary method to recharge the device's 
battery. Use of the International Charging Kit on other devices could damage them. 

• The handheld contains a lithium-ion rechargeable battery. If the battery becomes worn out or 
damaged, it must be removed by a qualified service technician and disposed of or recycled in 
accordance with national, state and local laws. Do not attempt to incinerate or dispose of the 
device or the battery yourself. Improper disposal poses a risk of fire or explosion. 
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Charging BrainScope One: 
NOTE: When using the International Charging Kit, make sure that it is fully assembled prior to 
plugging it into a power outlet. 

1. Plug the USB-A end of the USB-A to Micro-B USB Cable into the USB-A port on the USB-A Charger. 

2. Plug the other end of the USB-A to Micro-B USB Cable into the receptacle on the front on the DAB. 

3. Insert the plug of the USB-A Charger into an AC outlet (100-240 V, 50-60 Hz). 
 
 

Figure 2-3: 
Assembly of the International Charging Kit 

The battery will charge continuously when the handheld is connected to the USB-A Charger and the USB-A 
Charger is plugged into an outlet, even when the handheld is turned off. 

 
 

NOTE: While the Micro-B USB port is connected to a power source, the DAB Module electronics are 
powered off for safety purposes. 

 
 

Unplugging the International Charging Kit from the handheld or from the AC outlet automatically switches 
the handheld to battery mode. Prior to complete battery discharge, an indication will appear notifying the 
operator of the handheld’s low battery status. 

The handheld will have to be returned for service should the battery need replacement. The handheld should 
never be opened by the operator. 
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NOTE: The LED on the handheld indicates the battery power or charging status, and operating 
system notifications, as shown below: 

 

LED State Handheld/Battery State 

Solid Orange Battery is charging 

Flashing Orange Battery is charging, operating system notification; or, operating 
system notification, battery is not charging 

Solid Red Low battery charge 

Flashing Red Low battery charge, operating system notification 

Solid Green Battery fully charged 

Flashing Green Battery fully charged, operating system notification 

 
 
2.3 Battery Gauge Icon 

 

On every screen, a battery gauge icon (Figure 2-4) in the upper 
right corner indicates the remaining battery level in the internal 
rechargeable battery. 

When the battery level has less than 16% remaining, a warning 
indication will appear requesting to check the battery status before 
continuing with testing. (Figure 2-5) 

If use of the handheld is continued without charging, the battery 
warning indication will continue to appear until the handheld has been 
connected to the International Charging Kit. 

If the battery becomes less than 3% charged and a session is not 
running, a warning indication will appear. Pressing OK on the warning 
screen shuts down the handheld. (Figure 2-6) 

Figure 2-4: 
Battery Gauge Icon 

Figure 2-5: 
Warning that less than 16% of battery 

level remains 

Figure 2-6: 
Warning the handheld will power off 
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2.4 Buttons 

2.4.1 Physical Buttons 
Most of the buttons on the BrainScope One handheld are virtual ones on the touchscreen. A few physical 
buttons control basic functions, such as powering BrainScope One ON/OFF or quick access to the 
Information Hub. 

Figure 2-7: 
BrainScope One Front Panel Buttons 

 

Front Panel Buttons 

 
Home 

• Returns to the Information Hub. If you are performing an assessment, a dialog box will appear 
once pressed asking if you are sure you want to exit and inform you that data will not be saved if 
exited out of current screen. When pressed during EEG, the EEG menu appears. 

 
Menu 

• The menu button provides access to the following options while not in a patient session: Main 
Menu, Help, and Logout. 

• While in a patient session, the menu button displays these additional options: Return to Patient 
History, Generate PDF Report, Export EEG as EDF, and Close Session. 

 
 

Back 

• When not currently in an assessment test, returns to the Previous Screen or dismisses the 
currently displayed message or menu. 

• If pressed during an assessment test, will return to the Information Hub. You will be asked if you 
are sure you want to exit the current screen. Data loss if exited from an assessment will occur. 

• When pressed during EEG, the EEG menu appears. 

Search • This button is disabled in all screens. Pressing the button will not perform any action. 

Power • Powers on and off the device. 
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2.4.2 Touchscreen Buttons 
The main operation of BrainScope One is controlled via the touchscreen interface display, which comprises 
touch-sensitive display fields and buttons for entering, navigating and displaying information on BrainScope 
One. When a button is pressed, additional screens may appear to allow for data entry, navigation and 
selection of actions. To use touchscreen buttons, press the buttons on the touchscreen with a fingertip. 
Examples of each of the common touchscreen buttons are provided below: 

 

Type of Button Example Action 

 
 

Dialog Box 
Buttons 

Ok, Dismiss, Save, Quit, Done, Yes, No 

Example of a dialog box button: 

 
 
• Shown at the bottom of the dialog box. Pressing 

the button will perform an action such as closing 
the dialog box. 

 
Screen Navigation 
Buttons 

Next, Close, Save, Confirm, Previous, 
Proceed 

Example of a screen navigation button: 

 
• Displayed at the bottom of a screen. These 

buttons allow for navigating to next or previous 
screens, saving and closing screens, etc. When a 
button is deactivated it will be greyed out. 

 
Selection Boxes 

Checkboxes, radio buttons, scoring  
• Box that can be selected or deselected by 

pressing. 

Hub Action Buttons 

 

 
 

• The Hub Action buttons are displayed on the 
Information Hub next to each assessment. 

• The START button shows when no components 
have been completed for an assessment 

• The PROCEED button shows when at least one 
assessment component has been completed 

• The COMPUTE button shows when all 
assessment components have been completed 

• The VIEW button shows when assessment 
results have been computed and are available. 

 
Text entry fields 

 

 

• Text entry fields are identified with an empty box 
and a text prompt. When pressed the onscreen 
keyboard will appear allowing text entry. 

 
Onscreen 
Keyboard 

 

 

• The onscreen keyboard lets you enter text when 
needed. Pressing DONE or NEXT on the 
onscreen keyboard will close the keyboard. 
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Type of Button Example Action 

 
 
Calendar Button 

 

 

 

• Pressing the calendar icon button will display a 
dialog box. Using your finger, swipe vertically 
through each field to set the month (Jan, Feb, 
Mar, Apr, etc.), date (1-31), and year (e.g. 1980, 
1981, etc.). Press DONE when all information is 
entered. 

 
 
Time Button 

 

 

 

• Pressing the time icon button will display a 
dialog box. Using your finger, swipe vertically 
through each field to set the hour (01, 02, 14, 18, 
etc.) and the minute (01, 02, 55, etc.). Press 
DONE when all information is entered. 

 

2.5 Set Up - Main Menu 
The Main Menu Screen appears after an operator has logged into the device. (Figure 2-8) 

 

Main Menu Screen Menu Item Access Level Options 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 2-8: Main 
Menu 

 
New Patient 

 
All Users 

Add new patients to the database. When selected 
proceeds to the Patient Information screens (refer 
to sections 3.3 and 4.2 for instructions) 

 
Returning 

Patient 

 
All Users 

 

When selected proceeds to the patient database 
list where patient information can be reviewed and 
edited. (refer to section 4.1 for instructions) 

 
Settings 

 
 
 

 
All Users 

 
 

 

Operators have access to a limited set of settings 
such as screen brightness, and battery information, 
and Administrators have access to additional 
settings such as software updates and operator 
settings. 
 
 

 
Demo Mode 

 
All Users Operators can access demo mode in order to 

conduct mock patient sessions for demonstration 
and training purposes. Note: Assessment results 
produced in demo mode are for demonstration 
purposes only and are not intended to reflect the 
patient’s actual condition.  

Logout All Users Logs out the current user of the device. 
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2.5.1 New Operator 
At the initial set up of a new handheld, an initial Administrator must be 
setup with privileges to add new operators who will be granted access 
to use the BrainScope One. (See section 3.3.1 for detailed instructions) 

Only Administrators have access to add new operators. 
1. Login to the device using credentials for an administrator. 
2. Proceed through the Device Warning Screen to the Main Menu 

Screen and Press SETTINGS to access the Settings Screen. 
3. Select OPERATOR SETTINGS from the list of options and press 

the + button in the upper right corner to add a new operator. 
4. Press Username and the onscreen keyboard will appear. 
5. Enter a username (i.e. initials or Employee ID). 

 
NOTE: If the new operator is not to be granted rights to be an 
Administrator, uncheck the Administrator box. 

6. Press the cursor under the Operator First Name and enter the 
operator’s first name. Repeat and enter the operator's last name. 

7. Press the cursor under the Operator Password and enter a 
password to be assigned to this operator, verify password 
by entering it again.  

When complete, press CREATE OPERATOR. 
 

NOTE: To add more operators, repeat steps 4 through 8 to 
enter new operator(s) authorized to use the BrainScope One 
handheld. 

8. When complete, press the mechanical BACK button to return to 
the Settings Screen.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-9: 
Settings Screen 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 2-10: 
New Operator Set-up 
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2.5.2 Test Configuration 
The Administrator can configure BrainScope One for which 
assessments will be available to users.  

NOTE: Only an Administrator can access the Test 
Configuration. 

1. Login to the device using credentials for an administrator. 

2. Proceed through the Device Warning Screen to the Main Menu 
Screen and Press SETTINGS to access the Settings Screen. 

3. Press TEST CONFIGURATION.  

4. To enable an assessment, slide the toggle for that assessment to the 
right. 

5. To disable an assessment, slide the toggle for that assessment to the 
left. 

6. When the Cognitive Performance assessment is configured ON, 
individual Cognitive Performance tests can be added or removed from 
the battery by checking or unchecking the corresponding checkbox.   

NOTE: The Simple Reaction Time test assesses 
fatigue following repeated tasking of the patient. 
As a result, The Simple Reaction Time Repeated 
test can only be configured ON when all other 
Cognitive Performance tests are configured ON 
(See Appendix 1 for additional details). 

 

7. When complete, press the physical BACK button to return to the 
Settings Screen. 

 

Figure 2-11: 
Test Configuration Set-up 

 
 
 

         WARNING! 

The BFI and the Concussion Index do not indicate the 
presence or absence of structural brain injury. 
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2.5.3 System Settings – Device Information 
Brightness: 
1. On the Settings Screen, use your finger and slide the blue dot 

shown under BRIGHTNESS to make the screen brightness 
darker or lighter. 

Alternatively, toggle ADAPTIVE BRIGHTNESS ON to Optimize 
brightness level for available light.  

Battery: 
On the System Settings Screen, you can view the remaining 
percentage (%) of battery level. The percentage will be displayed next 
to BATTERY. 
 

2.5.4 EEG Settings 

Show Approximate Time Remaining: 
From the Settings menu, select EEG to access the Approximate Time 
Remaining setting. This setting determines whether the EEG 
Acquisition Dashboard will display the approximate time remaining 
or the elapsed time during an EEG recording. The setting is toggled 
ON by default and will display the approximate time remaining for the 
EEG session. When the setting is toggled OFF, the application will 
instead display the elapsed time. Figure 2-13 shows an example of the 
EEG Acquisition Dashboard screen with Elapsed Time and 
Approximate Time Remaining displayed.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-12: System 
Settings 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 2-13: 

Examples of Elapsed and 
Approximate Remaining Time on 
the EEG Acquisition Dashboard 
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2.5.5 System Settings - Other 
Date and Time: 

1. Navigate to the System Settings Screen to access the Date and 
Time settings. 

Set Time Format 
Press the USE 24 HOUR FORMAT toggle to toggle 

between 24 hour and 12 hour.  

Set Time Zone 

1. Press TIME ZONE and a list of time zones will appear. 
2. Use your finger to scroll and set the desired time zone. 

Set Date & Time Using GPS 

1. Press SET DATE & TIME USING GPS and a dialog box will appear 
showing the handheld is acquiring the GPS Time. A pop-up box 
will appear when the date and time are acquired.  

2. Press DISMISS when complete. 

 
 
 
 
NOTE: For best results, the handheld should be outdoors with a 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-14: 
Setting date 

and time 

 
 
 

About: 

clear view of the sky while acquiring GPS time. The handheld 
should not be connected to a charger while acquiring GPS 
Time so that the clocks on both the handheld and DAB can be 
set to the correct time. 

 

To lookup handheld specific information such as Serial Number, 
Software version, etc.: 
1. Navigate to the System Screen, inside Settings to 

access the About Screen information. Press SYSTEM, 
and then scroll down and press ABOUT and you will see 
the About Screen (Figure 2.15). 

2. Swipe down in the About Screen to display all supporting software 
libraries with required licensing information.  

3. Press the mechanical BACK and you will move back to System 
Screen.  
 

 
 
 
 
 
 
 
Figure 2-15: BrainScope 

One About Screen 
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2.5.6  Operator Settings 
The Operator Settings option allows the Administrator to set an 
operator timeout that will automatically log an operator out after a set 
amount of inactivity. This option also allows the Administrator to edit 
passwords and change Administrator rights. Only Administrators have 
access to Operator Settings. 

1. Navigate to System Settings Screen 

2. Press OPERATORS to display the Operator Settings Menu 
(Figure 2-16). 

3. When the Inactivity Timeout is set to OFF, the operator timeout 
is disabled. When the Inactivity Timeout is set to ON, the 
operator timeout is enabled. 

4. The time of inactivity can be set to either 1, 2, 3, 5, 10, 20, or 30 
minutes. 

NOTE: After 35 minutes of inactivity, the device will 
automatically power down.  

5. Press EDIT OPERATORS and the Operators List will display listing 
the Operator Names and Usernames associated with the handheld. 

6. Select the Operator from the list to go to Edit Operator. Follow 
the guidelines below when creating and editing operator 
passwords: 

a. Default Operator Password must: 
- Be between 7 and 20 characters 
- Contain letters, at least one uppercase, and one 

lowercase each, along with at least one number/special 
character (except @) 

- Not be one of the last 7 passwords 

7. Press the Change Password field and enter a new password. 

8. Press the Re-enter Password field and re-enter the new 
password assigned.  

9. Press SAVE OPERATOR to save the record, or press the 
mechanical back button to cancel. 

10. Check the Administrator box if the operator is being given 
Administrator rights, or un-check the Administrator box 
to remove the operator from the administrator list. 

NOTE: Only Administrators have rights to check and un-check 
this box. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2-16: Operator 
Settings Menu 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-17: Operator List and 
Edit Screens 
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2.5.7 Operator Password Settings 
The password settings section can be used to define how strong the 
operators password should be. By default the recommended password 
strength is strong. It can be customized as per needs using the options 
listed in Figure 2.18 

1.  Navigate to the Operators Screen, inside Settings Screen. 
Press Password Settings in the OPERATORS screen. 

2 Tap in the toggle next to recommended settings, to set 
custom password parameters. 

3 The parameters that can be defined are 

x Minimum Characters 

x Numeric requirements 

x Disable prior password reuse, with count 

x Text CASE requirements 

x Special Character Requirements 

2.5.8 Patient Deletion Settings 
The patient deletion settings allow an administrator to delete patients 
on the handheld. Only Administrators have access to Patient Deletion 
Settings. 

1. Navigate to the Settings Screen to access patient deletion 
settings. 

2. Press PATIENT DELETION to display the Patient Deletion 
Settings Menu (Figure 2-19). 

3. The Patient Deletion Settings allow for the following 
manual deletion actions: 

• Delete All Patients - all patient data will be 
permanently deleted from the handheld. Press 
CONTINUE to confirm deletion. Press CANCEL to 
return to Patient Deletion Settings.  

• Delete Patient – data for a single patient, selected by 
the operator, will be permanently deleted from the 
handheld.  

4. The amount of internal database storage available in 
megabytes (MB) is displayed on the Patient Deletion Settings 
Menu. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-18: 
Operator Password Settings 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-19 
Patient Deletion Settings Menu
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CHAPTER 3: Principles of Operation 
 
3.1 Introduction 
This section describes the principles of device operation. It is assumed that the BrainScope One handheld 
has been set up with operators and test configurations already. If initial set up has not been completed, 
please refer to Chapter 2 for instructions on how to do so before proceeding with this chapter. 

Read this chapter before operating BrainScope One in a clinical setting. 
 
3.2 Power ON / OFF 
Turn on the handheld by pressing the power switch (1) located on the 
right side of the handheld (Figure 3-1). 

Before collecting data, make sure that BrainScope One has sufficient 
charge. The Battery Gauge icon should indicate at least 15%. If not, 
recharge the battery (see Chapter 2). 

To power off the handheld, press and hold the power button. A dialog 
box will appear: press POWER OFF and a second dialog box will 
appear to confirm shutdown. Press OK to confirm the shutdown and 
the handheld will power off. Operator can also press CANCEL to 
cancel the shutdown and return to the screen. 

 
3.3 Session Initiation – Information Hub and 
Patient Information 

3.3.1 Initial Set Up 
At the initial set up of a new handheld, an initial Administrator must be 
setup with privileges to add new operators who will be granted access 
to use BrainScope One. 

1. Following device boot-up, the application will proceed to the 
Device Activation Screen (Figure 3-2). 

2. Enter the device activation code that has been provided by 
BrainScope. 

3. Press ACTIVATE.  
a. The New Operator screen will then be displayed with the 

Administrator field checked. 

4. Press ‘Username’ text box and the onscreen keyboard will appear. 

Figure 3-1: Power ON/OFF 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-2: 
     Device Activation Screen 
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5. Enter a Username (i.e. initials or Employee ID). 

6. Press the cursor under the Operator First Name and enter the 
operator’s first name. Repeat and enter the operator's last name. 

7. Press the cursor under the Operator Password and enter a 
password to be assigned to this operator.  

8. Re-enter the password, then press CREATE OPERATOR. 

9. Once the Administrator has been added, login using the 
Operator ID and password. On the Device Warning, press 
PROCEED to advance to the Main Menu to either create or select 
a patient (See section 3.3.3 for detailed information).  

NOTE:  

1. When an operator is logged into the device and the device 
remains inactive for a set amount of time (defined in the 
Administrative Settings) the device will timeout and 
shutdown.  See section 2.5.7 Operator Settings for details.  

2. If the ACTIVE checkbox is unchecked for an operator, then 
that operator account will be disabled and the operator will 
not be able to login to the device.  

3. Currently the BrainScope One screens are not optimized for 
visually impaired users.  

3.3.2 Brain Scope One Information Hub 
The Information Hub is the BrainScope One screen that provides the 
following functions: 

• Managing Patient Information – patient demographics as 
well as session and injury specific information 

• Access to all assessment modules that have been 
configured – starting a new test, reviewing test results, 
and entering detailed tests results screens 

To perform Operator Authentication: 
1. Enter the Username field via the onscreen keyboard. 
2. Press ‘Next’ on the keyboard, or press the Passcode field and enter 

the corresponding password. 
3. When complete, press ‘Done’ on the onscreen keyboard. 
4. Press LOGIN. 

 
NOTE : If the operator Username and the Passcode do not 
match, contact your authorized administrator for proper 
credentials. 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-3: 
Initial Administrator Operator Entry 
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Once a test has been completed, the test 
summary Result/Score will be displayed 
in place of START 
 

Patient Information Section: 
The Patient Information section displays 
the information entered on the Patient 
Information screens including the Date 
and Type of Session, Date/ Time of 
Injury, and the GCS score entered 
(when applicable). Pressing REVIEW 
will allow you to review detailed patient 
information. 

Assessments Sections: 
Each assessment configured on 
BrainScope One will be listed on the 
Information Hub, provided that the 
assessment is available for the given 
session type and patient age. Each 
assessment is listed by its name along 
with the required test components that 
must be completed to get results. 

 

The Information Hub is segmented 
into 2 Assessment Sections, which can 
be collapsed or expanded: 

1. Structural Injury Assessments 
2. Functional Injury Assessments 

 
 

 

The following describes each area of the Information Hub: 
 

Figure 3-4: Active Information Hub 
 

Assessments will display START to 
the right in the Results area until a 
test has been completed, or 
PROCEED if the assessment has 
already been started. The 
assessment test components will 
turn green once they are completed. 

Figure 3-4: Active Information Hub 
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Information Hub – Menu Options: 

While on the Information Hub, the mechanical MENU button can be 
used to display additional options and allow the user to leave the 
session (Figure 3-5). The menu options support the following 
functions:  

x Return to Patient History: returns the application to the Patient 
History screen for that patient. 

x Generate PDF Report: produces a PDF report for the session, 
which can then be accessed on the SD card over a USB 
connection.  

x Export EEG in EDF: produces an EEG file for the patient’s 
collected EEG data, which can then be accessed on the SD card 
over a USB connection.  

x Close Session: permanently closes the session and prevents 
further modifications to the record.  

x Main Menu: exits the current session and returns the 
application to the Main Menu screen.  

x Help: displays troubleshooting information related to common 
device operation and user issues.  

x Logout: exits the current session and logs out the current 
operator.  

Any menu options that appear grayed-out are not applicable for the 
current encounter.  

The mechanical BACK button can also be used while on the 
Information Hub to leave the session. When pressed, the application 
will return to the Main Menu after the user confirms that they want to 
leave the session. 

 

 

NOTE: 
• NOTE: To protect patient information, exportable 

patient data (the PDF Report and EEG EDF file) is 
deleted from the SD card on every device restart. To 
access patient data after device restart, follow the steps 
in section above to re-generate the PDF report or re-
export the EEG EDF file. 

Figure 3-5: 
Menu Options from Information 

Hub 
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3.3.3 New Patient Entry 
Select NEW PATIENT on the Main Menu Screen to advance to the 
New Patient Entry screens. 

Prior to starting a test, the following patient information is required. 

• Patient ID 
• Date of Birth (DOB)  
• Gender (using gender assigned at birth is recommended) 
• Dominant Hand 

CAUTION: The patient ID may appear in unencrypted files 
generated by BrainScope One. 

1. Enter all of the information by selecting the field and typing the 
information using the onscreen keyboard. 
a. Press ‘Done’ on the onscreen keyboard when completed with 

that field. 
b. Press the CALENDAR to enter the patient’s Date of Birth 

(DOB). 
c. Press the checkbox to select the gender and dominant hand. 

2. When complete, press CONTINUE. 
NOTE: 

• If the Patient ID entered matches a Patient ID that exists 
in the handheld database, the Patient Name, Date of 
Birth, Gender and Dominant Hand are automatically 
populated, but disabled.  

• If CONTINUE is selected and the Patient ID, DOB, 
Gender, and/or Dominant Hand is not populated, a 
dialog box will appear informing the operator to enter 
the information. 

3. Verify the DOB in the dialog box (Figure 3-7): 

a. If the age calculated from the DOB is correct, press YES to 
continue. 

b. If the age is not correct, press NO and the dialog box will 
return the operator to New Patient Entry to edit the 
DOB. Re-enter the correct DOB using the instructions above. 

CAUTION: Patient Information, including DOB, Gender, and 
handedness, may impact device performance and availability 
of assessments. Ensure all information is accurate before 
proceeding. 
NOTE: The date of each patient session and individual 
assessment will be automatically entered into the patient’s 
record when the test is initiated. Age will be automatically 
calculated from the DOB. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3-6:  
New Patient 

Entry 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3-7:  

Verify DOB Message 
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4. Once the new patient is created, the device will advance to the 
Patient History screen for the patient. This screen lists existing 
sessions for the patient that have been conducted on the device 
(note that a new patient will not have any previous session records 
on the device) (Figure 3-8). 

• For new patients, the NEW SESSION button can be 
selected to start a new session for the patient.  

• For returning patients, the NEW SESSION button can be 
selected to start a new encounter for the patient, or the 
operator can select to resume or review an existing 
session (Figure 3-8).  

• Only the most recent session can be resumed, all older 
session records will only be available to review. 

5. Select NEW SESSION to advance to the Session Information 
Screen (Figure 3-9) 

• The Session Information screen allows the operator to: 

• Enter an optional Session ID, if desired. 

•  Indicate whether the session type is for the 
assessment of an Injury or for a Baseline. 

6. Select the appropriate session type, and then select NEXT to 
proceed with the entry of patient and session information. 

• For a Baseline session, the application will advance to the 
Patient Information screens (See section 3.3.4) 

• For sessions related to an injury, the application will 
advance to the New or Existing Injury screen (Figure 3-
10) 

7. On the New or Existing Injury screen, the operator has the 
option to create a new injury or select the patient's most recent 
injury (if one exists on the device). 

• If the operator elects to assess a new injury, the application 
will proceed with the first Patient Information screen so 
that the Date, Time, and Type of injury can be captured. 

• If the operator selects the patient's most recent injury, 
then the application automatically captures the known 
Date, Time, and Type of Injury and advances to the next 
applicable Patient Information screen.  

 
 
 
 
 
 
 
 
 
 

 

Figure 3-8: 
Patient History screen (Left: new 
patient; Right: returning patient 

with previous sessions) 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-9: 
Session Information screen 

 
 
 
 
 
 
 
 
 
 
 

Figure 3-10: 
Create or Select an Injury screen 
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3.3.4 Patient Information, Session, and Injury Entry 
The Patient Information, Session, and Injury Entry screens gather 
details about the type of patient session, patient signs and 
symptoms information, as well as details about the injury event (if 
applicable for the session). 

There are 8 Patient Information and Injury Entry screens (one 
example is shown in Figure 3-11) to record the following information: 

• Date and Time of Injury 
• Type of Injury Event  
• Glasgow Coma Scale (GCS) Score (at time of assessment) 
• Loss of Consciousness (witnessed and duration at time of Injury) 
• Disorientation (at any time since injury) 
• Retrograde Amnesia (at any time since injury) 
• Headache (at time of assessment) 
• Dizziness (at time of assessment) 
• Balance (at time of assessment) 
• Altered Mental Status (at any time since injury) 

 

For Baseline sessions, which are not related to an injury, the device 
will only prompt the user to enter patient information related to 
headache, dizziness, and balance. 

 

Information entered on each of the screens will be entered by a 
combination of checkboxes, text fields, calendar and time entry. 

At the bottom of each screen press either NEXT to navigate to the next 
screen or PREVIOUS to return to the previous screen. 

NOTE:  
• On the Patient Information Screen related to GCS score, a 

GCS Calculator option is available to assist with 
determining the patient’s GCS score. If the GCS score is 
less than 13, press the SELECT field and a drop down box 
will appear. Choose the GCS value. 

• On the Patient Information Screen related to Loss of 
Consciousness, decimal minutes can be entered, such as 
2.5 to indicate 2 minutes and 30 seconds. 

 

CAUTION: Ensure Patient Information is accurate. Accuracy 
of patient info may impact device performance.  

 
When all information is entered, the information entered will display 
in the Patient Information Summary (Figure 3-12). The Patient 
Information Summary provides a comprehensive list with results 
for the clinician to use in their clinical assessment of the patient. 
When all information has been reviewed, check the box at the bottom 
of the screen to confirm that the information is accurate, then press 
CONFIRM. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Figure 3-11: Example 

of a Patient 
Information screen 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3-12: 

Patient Information Summary 
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If any of the responses need to be corrected, press PREVIOUS to return back to the last data entry screen. 
NEXT and PREVIOUS can be used to navigate through the various screens for the purpose of making 
corrections. For more information on reviewing patient information, see Section 4.2. 

When CONFIRM is pressed, the device will display a pop-up that indicates the type of session and also 
provides a list of Configured Assessments that are available to be conducted during that session. 

The Possible session types include: 

• Baseline Session: an encounter that is not related to an injury 

• Acute Injury Session: an encounter to assess an injury that occurred within 72 hours 

• Post Injury Session: an encounter to assess an injury that occurred greater than 72 hours in the past 

The available assessments on the Information Hub are determined based on the Session Type and 
Patient Age. Table 3-1 provides a breakdown of assessment availability. 

 

Table 3-1: Assessment Availability 
 

Assessment Baseline Session Acute Injury Session Post Injury Session 
Structural Injury Classifier (SIC) Not Available Available (ages 18-85) Available (ages 18-85) 1 

Brain Function Index (BFI)  Not Available Available (ages 18-85) Available (ages 18-85) 1 

Concussion Index (CI) 2 Available (ages 13-25) Available (ages 13-25) Available (ages 13-25) 

PECARN Decision Rule 3 Not Available Available (ages 2-17)3  Available (ages 2-17)3 
Cognitive Performance Available (ages 13-85) Available (ages 13-85) Available (ages 13-85) 

SCAT5 Available4 Available4 Available4 

MACE 2 Available4 Available4 Available4 

NPC Available4 Available4 Available4 

 

 

Press PROCEED on the pop-up to navigate to the Information Hub. 

1
 Use of the BrainScope SIC and BFI assessments greater than 72 hours since injury is outside of the indications for use. The 
device will display a warning to the user, alerting the user of this before the assessment can be conducted. 
2 For patients ages 18-25, if the CI assessment and the BFI assessment are both configured ON, the device will only produce 
results for one of the two assessments for a given patient session. The device will default to computing the CI but gives the user 
the option to calculate the BFI result instead if desired. These assessments can be configured ON/OFF under Test Configuration 
in Settings. 
3 The PECARN assessment is indicated for patient ages 2-17, with GCS scores of 14-15, and within 24 hours of head trauma. Use of 
PECARN is accompanied by a display of the indications to alert the user before proceeding. 
4 Refer to assessment’s general instructions for suitable patient age ranges. 
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3.4 Electrode Headset Preparation 
The headset (Figure 3-13) is a single-use, disposable intended to 
be rapidly and easily applied to the patient’s forehead.  The headset 
utilizes an adjustable array of integral electrodes with an ergonomic 
and aesthetic design that focuses purely on the forehead and ears. 

The electrodes on the headset are attached to the patient at 
the following locations: Fp1, Fp2, AFz, F7, F8, Fpz, A1, and A2, in 
accordance with the expanded International 10-20 System of Electrode 
Placement. 

The table (figure3.13a) below shows the corresponding headset 
labeling and position on the patient’s head. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-13: 
Electrode Headset 

 
 
 

    Figure 3.13a 

The headset is packaged with skin preparation materials to aid in the preparation of the patient: (Figures 
3-14 and 3-15): 

• 2 individually sealed alcohol wipes, and 
• 1 headset skin prep pad 

 

Figure 3-14: Electrode Headset and Skin Preparation Materials 

Headset Labeling International 10-20 System Labeling 

L1, R1, C1, C2 Fp1, Fp2, AFz, Fpz 

L2 F7 

R2 F8 

L3 A1 

R3 A2 
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NOTE: The packaging pouch that the headset is packaged in contains instructions for use as well as 
important safety and manufacturing information. 

To prepare a headset for application, the headset and skin preparation materials will need to be removed 
from the plastic packaging insert. Figure 3-15 shows the headset and skin preparation materials still 
packaged in the plastic insert. Remove the plastic covers and gently detach the headset from the plastic 
insert. 

 

Figure 3-15: 
Electrode Headset packaging removal 

 
 

3.4.1 Electrode Headset Placement on Patient’s Forehead 
 

WARNING! 
• 

• 

• 

• 
• 

• 

• 

Observe universal precautions to prevent contact with blood or other potentially infectious 
materials. 
Moderate to severe skin reactions from the headset can occur in patients with very sensitive skin. 
Use caution when using the headset prep pad. 
The disposable headset is intended for Single Patient Use Only and should be discarded after 
use. Place contaminated materials in a regulated waste container. 
Do not use the Electrode Headset if the packaging pouch is damaged. 
If the headset cannot be applied per the instructions (i.e. the electrodes are not able to be 
positioned over the target anatomical locations), the test should not be performed. 
More than one headset may be required to conduct a complete test should the electrode adhesive 
become compromised. 
Reuse, including cleaning, disinfecting, or other efforts made in an attempt to reuse the 
headset may compromise system performance and may cause a potential patient hazard. 
Performance is not guaranteed if reused. 
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• Proper Electrode Headset placement is critical to the operation of BrainScope One. Pay 

close attention to headset placement. 

• Handle the headset with care. Do not fold or crease the plastic ribbon containing the lead 
wire(s). 

• BrainScope One should not be used if the headset does not sufficiently fit the patient, such 
as the electrodes are not able to be positioned over the target anatomical sites. 

 
NOTE: 

• Avoid areas where skin is broken, irritated, or inflamed and avoid applying excess pressure if 
a skull fracture is suspected. 

• The BrainScope One handheld must be used in conjunction with the headset that 
incorporates integrated electrodes. Application instructions can be found on the headset 
packaging pouch. 

Prior to conducting a new EEG test, the patient’s skin should be prepared for placement of the headset. 
Before beginning skin preparation, ensure patient’s hair has been pulled back to expose the forehead. 
When START or PROCEED has been pressed for any of the EEG-based assessments, the device will 
provide onscreen steps for preparing the patient for the headset. Press NEXT to follow the onscreen steps 
or press SKIP TO EEG to proceed to impedance check. 

 

 
1.  Start preparing the skin by using an alcohol wipes 

to remove dirt, oil, and / or make-up from the 
forehead, temples and earlobes. Pay 
special attention to the earlobes, which can 
contain an excessive amount of oil. 

 

 
 

 
2. Using the headset skin prep pad, apply firm pressure to 

the skin while using a wiping motion over the cleaned 
areas: forehead, temporal areas and earlobes. This will 
ensure that skin is properly exfoliated. For the forehead 
area, trace an inverted T as shown in the picture below. 
Wipe the areas two times each with the skin prep pad.  

 

 
 

CAUTION! 

WARNING! 
• The DAB module may become hot during prolonged, continuous operation. 
• Monitor the patient as they may experience minor pain or discomfort. Limit exposure of the 

DAB to the scalp/hair to minimize any potential hazard. 
• The maximum temperature of the enclosure under worst-case ambient conditions is 42.1°C 

(107.8°F). Heat transmission to the patient is reduced by ensuring the DAB jacket is in place 
during operation. 

• Never use the device without the DAB jacket attached to the base of the module. 
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3. Before placing headset, align the lower edge of 

the nose tab with the bridge of the patient’s nose 
and check to see whether the C1 electrode will 
fall in the hairline. If C1 falls under the hairline, 
remove adhesive backing from center electrodes 
C1 and C2, and apply the electrodes making sure 
the headset is centered. 

If C1 is in the hair, lower the headset by the 
minimal distance needed to affix C1 just below 
the hairline. It is acceptable if part of the 
adhesive ring is in the hairline, but no hairs 
should fall under the electrode or gel area. 

Once the headset appears to be centered, it may 
be applied to the skin. Ensure that both 
electrodes are firmly affixed to the skin by 
pressing down on the electrode. 

 
 
 
 

4. Place the ear loops behind each ear securing 
the headset. DO NOT apply the electrodes to the 
earlobes at this point. 

 
 
 
 
 

5. Locate L1 and R1 above the eyebrows. If the 
tab on either electrode is touching the eyebrows, 
raise the electrode upwards so the end of the tab 
touches the eyebrow but is out of the eyebrow 
hairs. Ensure that the electrode falls just above 
the eyebrow bone and firmly affix it to the skin 
by pressing down on the electrode. 
Keep in mind that the two electrodes should lie 
on the same horizontal line, and equidistant from 
the C2 electrode. 

 
 
 

C1 

C2 

Nose 
 
 
 
 
 
 

 
Adhesive Backing 

 
 
 
 
 
 
 
 

 
Ear Loops 

 
 
 
 
 
 
 
 
 
 
 

R1 

L1 
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6. Locate L2 (left) and R2 (right) approximately 
1 cm to the side of the eye and 1 cm above the 
eyebrow. Remove cover and place the 
electrodes. 

 
NOTE: Avoid placing the electrodes directly 
on top of the temporal artery where the 
person’s pulse will be detected. It is also 
important to provide symmetry between the 
R2 and L2 locations. As a guide for 
placement, the distance between R1 
and R2 or L1 and L2 should be the same 
as the distance between the R1 and L1 
electrodes. 

7. After removing the adhesive to the earlobe 
electrodes locate and place electrodes on the 
center of each earlobe, L3 (left) and R3 (right). 
Once applied, the earlobe tab should be bent 
behind the earlobe for additional support and 
stability 

NOTE: If the patient has small and/or 
attached earlobes, pull them gently away 
from the skin to ensure the earlobe tab 
properly bends behind the earlobe. 

 
 
 
 
 

L2 
R2 (same position as 
L2 only on right side) 

 

8. Once the headset is firmly in place, apply pressure to all of the electrodes to ensure adhesion to the 
patient’s skin. 

 
9. Alternatively, all Left side electrodes (L1, L2 and L3) and then all Right side electrodes (R1, R2 and 

R3) (or vice-versa) can be placed if convenient for the operator. Ensure to keep electrode symmetry in 
placement as noted above. 

10. Place the DAB on top of the patient’s head. 
Connect the headset to the DAB. Insert the 
headset straight and level into the device port 
until resistance is met. 

• The headset will not click when inserted. 
• If necessary, disconnect the headset in a 

straight outward path. 
• Avoid insertion or removal at any angle. 

NOTE: The single-use headset can be inserted 
and removed as many times as necessary. 
However, the time between first insertion and 
last insertion must be within 60 minutes. 
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3.5 Performing an EEG Session 
CAUTION: The operator will need to monitor the patient during data collection to observe the patient 
for excessive movement, excessive sweating, or shivering as these conditions will affect clean data 
acquisition. Patient positioning is also critical to clean data collection. Patient should be seated and 
relaxed with their eyes closed but should remain alert and avoid meditation or sleeping. The operator 
should coach the patient during data collection and address these conditions if they arise and are 
impeding clean data collection. 

Once the Patient Information has been entered and the headset 
has been attached to the patient and connected to the DAB, the 
BrainScope One is ready to perform an EEG session. 

Prior to starting the test, for ease and speed of collection the patient 
should be instructed to relax with eyes closed in a comfortable 
position. 

1. Press START or PROCEED in the Information Hub for the 
desired EEG-based assessment (SIC, BFI, or CI). 

2. The device will navigate through the Headset Placement 
Instructions. Press NEXT to navigate through the instructions or 
press SKIP TO EEG to navigate to the impedance check. 

3. The EEG Acquisition Dashboard will display the Impedance tab 
and begin measuring impedance. 

 
NOTE: While impedance is being measured the other tabs 
(Dashboard and Waveforms) on the EEG Acquisition 
Dashboard will be grayed out. 

 

Impedance - Displays the status of the measured electrode 
impedance for each electrode (Figure 3-16) 

• Green - The impedance value is within the normal range 
(0.5  kɏ  –  5 kɏ). 

• Yellow - The impedance value is acceptable 
(5 kɏ – <10  kɏ). 

• Red - The impedance value is unacceptably high (≥10 kɏ) 
Re-prepping is required before recording can continue. If 
red, then re-prep the area until acceptable. Press 
RE-PREP INSTRUCTIONS for assistance (Figure 3-17). 
(Refer to Chapter 6 for additional support troubleshooting 
impedance) 

• Gray - The C2 electrode is the electrical ground and will not 
display an impedance value. 

To view the electrode labels using the 10-20 System, press the 
10-20 button. 

3. When all electrodes (except C2) are displaying acceptable 
impedances (Green or Yellow), press BEGIN to begin the recording. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-16: 
Impedance Screen - Begin 

(Headset) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-17: 
Impedance Screen Re-Prep - 

(Headset) 
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EEG Collection Status Window to 
display collection status. See Figure 3-
20 for details. 

Artifact graphics for eye movement, 
muscle tension, electrical noise, and other 
artifacts. See Figure 3-19 for details. 

The check box in the lower right hand 
corner will be green if all electrode 
impedances are green. If any electrode 
is yellow, the check box will turn yellow. 
Pressing the yellow CHECKMARK will 
change to the impedance screen. 

Figure 3-18: 
EEG Acquisition Dashboard Screen 

The recording status of the EEG session 
will display either “Recording On” when 
EEG is being recorded or “Recording Off” 
when EEG is not being recorded. Electrode lead being displayed. 

The remaining leads will be 
grayed out. To toggle between, 
press the lead you want to display. 

 
 

NOTE: 

• The headset is a single-use component.  There are checks within the handheld to prevent 
the user from re-using a headset and that the age of the headset is within the expiration date. 
Although the headset is not re-usable, the user is permitted to insert the headset into the 
DAB multiple times, but completion of the collection must be completed within 60 minutes 
from the first insertion. The headset can only be used three times to calculate results within 
this 60 minute period. 

• Headset Connectivity Messages appear when the headset is connected or disconnected 
from the DAB. Press OK to dismiss the message. 

• Warning messages will appear on the Impedance screen if using a headset that cannot be 
authenticated and the handheld will not allow the user to continue to a recording. Press OK 
to dismiss the warning message and obtain a new headset to complete the test. 

 
3.5.1 EEG Recording 

 
EEG Acquisition Dashboard 
The EEG Acquisition Dashboard will be displayed by default once the EEG recording has started. The EEG 
Acquisition Dashboard displays the EEG recording of a single lead (e.g. R2, R1, C1, etc.) (Figure 3-18) 

 
 
 
 
 
 
 
 
 

 Depending on the elapsed time settings, 
the EEG Acquisition Dashboard will 
dynamically display either the 
approximate time remaining for the 
collection of EEG data or elapsed time of 
the recording. In the header, the other 
EEG time setting will display as either 
"ET" - Elapsed Time or "AR" Approximate 
Remaining Time. 

 
Additionally, the percentage of clean data 
collected will display. 

 
The center blue circle is also a button to 
turn off or cancel EEG recording. 

When clean EEG data is 
being collected, the 
progress circle will fill 
blue. 
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The BrainScope One handheld includes software for automatic identification and rejection of non-brain- 
generated artifacts (Figure 3-19). This system replicates the process of visual editing usually performed by 
trained EEG technologists. The operator should pay attention to the circular display to identify artifacts that 
will hinder collecting clean EEG data. Four (4) types of artifacts will be displayed if detected by the handheld. 

 

 
EEG Collection Status Window: 
• The EEG Collection Status Window 

will display collection status: 
• "Recording Off" - if recording is 

off. 
 
 

• "Collecting EEG" - if recording 
is on and less than 20 epochs of 
clean data have been collected. 

 
Artifact Indicators 

• Eye Movement (Horizontal/ 
Lateral) 

• Electromyographic (muscle) 

• "EEG Collection on Track" - if 
recording is on and more than 
20 epochs of clean data have 
been collected. Indicates a 
result is likely to be successfully 
calculated based on the quantity 
of clean EEG already collected. 

 
 

• 

 
 
 
 
 
 
 

Figure 3-19: EEG Acqui ard Screen - 

Activity (EMG) 
• External Noise High 
• Other artifact 

 

To see a cumulative 
listing of all the artifacts 
during the session, press 
the EEG Collection 
Status Window and a 
dialog box will appear 
listing the artifacts. 

EEG Acquisition 
Dashboard 
Artifacts 

If an artifact is present the 
corresponding indicator will display 
orange. 
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Turning off/on or cancel an EEG recording 
To turn off the recording, press the dark blue button in the center of the 
circle. A dialog box will appear (Figure 3-20) allowing the user to turn 
off the recording, cancel the EEG, or dismiss the dialog box and return 
to the EEG Acquisition Dashboard. 

Press RECORDING OFF to pause the recording, the button will then 
be labeled RECORDING ON.  The EEG Recording Menu will close, 
the EEG will not be recorded, and the EEG Collection Status Window 
will read "Recording Off ". To re-start the recording press the dark blue 
button and the dialog box will appear again. Press the RECORDING 
ON button. The EEG Recording Menu will close, and the EEG will 
continue recording. 

To cancel the test, press the dark blue button and the dialog box will 
appear again, press CANCEL EEG. A dialog box (Figure 3-21) will 
appear asking to confirm. Press YES to cancel the test, Press NO to 
return to the EEG Acquisition Dashboard. 

NOTE: After 15 minutes of inactivity (no interaction with the 
user interface, physical buttons, or headset insertion/removal) 
in Recording Off mode, the application will return to the 
Information Hub. 

 
Waveforms 
To view real-time wave forms during data collection, press the 
WAVEFORMS tab (Figure 3-22). 

The Waveform screen displays up to 7 real-time EEG waveforms as 
they are collected during the session (Figure 3-22). The labels are 
displayed according to the user setting (Headset or 10-20). 

• R2 – A  = Fp2-A 
• R1 – A  = Fp1 -A 
• C1– A = AFz-A 
• L1 – A = Fp2-A 
• L2 – A = F8 - A 
• L3 – AFz = A1 - AFz 
• R3 – AFz = A2 - AFz 

"A" designates the linked ears reference channel (A1 + A2) / 2 and the 
other electrode designations are according to the expanded 
International 10-20 System of Electrode Placement. 

This screen also displays information about: 

• Elapsed or approximate recording time 
• Test progress indication as a status bar percentage 

complete to a sufficient amount of artifact-free data. 

 
 
 
 
 
 

 
 

Figure 3-20: 
EEG Recording Dialog Box 

 
 
 
 
 

 

Figure 3-21: 
EEG Recording Cancel EEG 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-22: 
Waveforms Screen 
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Recording Complete 
 

Once sufficient artifact-free EEG data has been collected from the  
patient, the handheld will stop the EEG recording and proceed with the 
assessment (for SIC and BFI, results will be calculated; for CI, the 
assessment will continue with the Procedural Reaction Time 
neurocognitive test, which must be completed before results are 
calculated (See Appendix 1 for details on the Procedural Reaction Time 
test)).  

To ensure accurate results, the Procedural Reaction Time test should be 
started within 1 hour of the completion of the EEG recording.  

                                                                                                                                            
A warning message will alert the user when attempting to start the test 
after greater than 1 hour passed. Before proceeding, the user should 
disconnect the headset from the DAB.  

 

 Once the required assessment components have been completed, A 
Processing message will display while assessment results are being 
calculated (Figure 3-23).  

 

        
  

NOTE: The Data Quality Failure dialog box will appear if  
enough clean EEG epochs are collected, but the data quality is  
inadequate to calculate results. (Figure 3-24).  

NOTE:  Typically, sufficient clean data is acquired within 5 
 

minutes of EEG recording. If sufficient clean data is not  
acquired, an Artifacts Detected dialog box will appear (Figure 3-
25) when less than 10 epochs of clean data have been collected 
in a moving window of 2 minutes and when elapsed 

 
 

time is less than 9 minutes.  The message will indicate the  
amount of time completed for the EEG session, as well as  
the percent of clean data collected. In addition, a list of the  
top two artifacts detected along with tips to correct these  
artifacts will be displayed. Press DISMISS to return to the  
EEG Acquisition Dashboard (if greater than or equal to 20  
epochs have been collected).  

 
 
 

Figure 3-24: 
Data Quality Failure 

Figure 3-25: 
Artifacts Detected Message 

Figure 3-23: 
Example Processing Message 
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NOTE: The recording continues up to the max duration 
of 10 minutes. After the max duration of EEG recording, 
collected clean data is typically considered sufficient and 
the recording is complete. If after the max duration of EEG 
recording the minimum required 20 clean epochs has not 
been collected, data will be considered insufficient to 
calculate results. Data will not be stored (Figure 3-26). 
Press CLOSE to return to the Information Hub or press NEW 
EEG to begin a new recording using the same headset. When 
the NEW EEG button is pressed Tips to Avoid Detected 
Artifacts will appear (Figure 3-27). 

 
 
 
 
 

 
Figure 3-26: 

No results EEG Recording Status 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3-27: 

Artifact Free Data Tips Message 

WARNING! 
• Standard clinical assessment of the patient should 

proceed in the event that insufficient clean (artifact- 
free) EEG data is collected. 
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3.5.2 EEG and Multi-modal Assessment Results 
Structural Injury Classifier Assessment 
The Structural Injury Classifier Summary displays the result of the 
structural injury classification algorithms, indicating the presence or 
absence of structural brain injury. 

The results screen includes an Additional Data button to view EEG 
details and review EEG Data. See Section 4.3 for detailed instructions. 

BrainScope One places a patient into one of three categories based 
on the patient’s brain electrical activity. The classifications and their 
corresponding instructions are to be used in conjunction with other 
clinical assessments. The Structural Injury Information Messages 
appear when either the INFORMATION icon or the ADDITIONAL 
INFORMATION button is selected on each of the Structural Injury 
Classifier Summary screens.  

• A negative BrainScope Structural Injury Classification using 
brain electrical activity in patients who sustained a closed 
head injury within 72 hours with GCS 13-15, likely corresponds 
to those with no structural brain injury visible on head CT.  

• A positive BrainScope Structural Injury Classification using 
brain electrical activity in patients who sustained a closed 
head injury within 72 hours with GCS 13-15, likely corresponds 
to those with a structural brain injury visible on head CT. 

• An equivocal BrainScope Structural Injury Classification using 
brain electrical activity in patients who sustained a closed head 
injury within 72 hours with GCS 13-15, may correspond to 
structural brain injury visible on head CT or may indicate the 
need for further observation or evaluation.  

 
For Positive results, additional information is provided in the 
Information message to express the assurance in the Positive 
classification based on the probability of a similar Positive result in CT- 
patients. Ranges are based on the percentage of CT- cases in the FDA 
validation study that had a similar BrainScope Positive result to the 
patient being assessed. A lower percentage indicates a higher 
assurance of the BrainScope SIC Positive classification. The 
Information button displays the resulting range for this patient and also 
shows all other possible ranges, which will be grayed out on the 
screen.  
 

Press CLOSE when finished reviewing the results to return to the 
Information Hub.  

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3-28: 

Negative Results 
 
 
 
 
 
 
 
 
 
 

 

Figure 3-29: 
Positive Results 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 3-30:  

Equivocal Results 
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After a Structural Injury Classifier assessment has been completed, the 
Structural Injury Classifier section of the Information Hub will display 
the results of the test (Figure 3-31). The VIEW button below the SIC 
result can be selected to return to the SIC Summary Screen. 

From the Information Hub, the user can proceed with other available 
assessments. 

 
Brain Function Index Assessment  
The Brain Function Index Summary summarizes the results of the 
Brain Function Index assessment (Figure 3-32). 

 
 
NOTE: 

• The Brain Function Index does not indicate the presence or 
absence of structural brain injury. 

The Brain Function Index Summary provides the following 
option: 

• Additional Data – provides detailed information about 
the recording 

 
See EEG View Details and EEG Data Review in Chapter 4 for detailed 
instructions. 
 
 

 
 
 

 
 
 

 
Figure 3-31: 

Structural Injury Classifier section of 
the Information Hub

 
 

Figure 3-32: 
Brain Function Index Results 
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After a Brain Function Index assessment has been completed, the Brain Function Index section of the 
Information Hub screen (See Section 3.3.1 Information Hub) will display the results 
of the test. 

 

Above Average (AA) – patient’s BFI result is equal to or above the 50th 
percentile to the 100th percentile. 

Average (A) – patient’s BFI result is equal to or above the 10th percentile to 
the 50th percentile.  

 
Below Average (B) – patient’s BFI results is equal to or above the 2.5th 
percentile to the 10th percentile. 

 
Clearly Below Average (C) – patient’s BFI is equal to or above the 0th  
percentile to the 2.5th percentile. 

 
The BrainScope’s BFI provides an indication of functional brain impairment following a head injury. The index 
is a composite measure which includes features associated in the scientific literature with functional brain 
impairment reflecting the physiological changes associated with mTBI. 

 

The BFI obtained in a patient is presented as a percentile of a non-injured normal population. Thus, ad- 
dressing the question of how likely is this value to occur in a non-injured individual. The lower the per- 
centile score the less the brain function of the patient resembles that of the non-injured population. More 
specifically, if the patient’s score falls below the 10th percentile, it indicates that it is highly unlikely that 
the score would be obtained in a non-injured individual and is shown as “below average.” When the score 
falls below the 2.5 percentile (more than 2 standard deviations away from the mean of the non-injured 
population), it is statistically very unlikely that it would occur in an uninjured individual and is shown as 
“clearly below average.”  

 

The BFI provides information not contained in the Structural Injury Classifier alone. The BFI is associated 
with brain function impairment. As an adjunct to standard clinical assessment, the BFI provides an 
objective measure of EEG brain function related to expected normal values. 
 

Concussion Index Assessment 
The Concussion Index Summary summarizes the results of the CI assessment (Figure 3-33). 

Figure 3-33: CI Summary Results 
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NOTE: 

• The Concussion Index does not indicate the presence or absence of structural brain injury. 

The Concussion Index Summary provides the following option: 

• Additional Data – provides detailed information about the recording 
 

See EEG View Details and EEG Data Review in Chapter 4 for detailed instructions. 
 
After a Concussion Index assessment has been completed, the Concussion Index section of the Information 
Hub screen (See Section 3.3.1 Information Hub) will display the results of the test. 
  
 
 
 
 
 
 
 
 

The Concussion Index provides a multimodal measure to aid in the evaluation of concussion. Changes in CI 
can be interpreted reliably. The output result of the CI assessment is a unitless, whole-number index from 0-
100. Based on the CI value, patients being assessed for an injury will receive a result of either CI Negative or 
CI Positive. For baseline assessments of uninjured patients, patients will receive a CI value but will not 
receive a CI Positive / CI Negative classification. The CI values and corresponding classifications are to be 
used in conjunction with other clinical assessments and should not be used in isolation. The CI Information 
Messages appear when INFORMATION is selected on each of the Concussion Index Summary screens. 

• Baseline – (0≤CI≤100) A baseline CI establishes a patient-specific reference point to aid in evaluation 
of change. Baseline CIs will vary by patient and are not intended to provide a CI Positive / CI Negative 
categorization for noninjured patients. 

• CI Negative – (70<CI≤100) Patients with a CI greater than 70 are CI Negative. A CI Negative result 
indicates a negative screen for concussion to be assessed in conjunction with neurological/clinical 
evaluation. 

• CI Positive – (0≤CI≤70) Patients with a CI less than or equal to 70 are CI Positive. A CI Positive result 
indicates a positive screen for concussion and the need for additional neurological/clinical evaluation. 

 

3.6 Patient Session Closure 
To exit the current patient session, select mechanical MENU button to see a list of navigational options 
or select the mechanical BACK button on the handheld to return to the Main Menu Screen (Figure 2-8).  
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CHAPTER 4:  The Patient Database 
The Patient Database stores patient information and all test results performed on the BrainScope 
One handheld. This chapter describes the procedures to access the following: 

• Returning Patient list 
• Patient demographics, session information, and injury information (review and edit) 

• Previous sessions and assessment results 
• Detailed results (data review) for EEG 

Instructions on how to access previous assessment results and review details for Standard Clinical 
Assessment tests can be found in their respective appendices. 

4.1 The Returning Patient List 

The Returning Patient List (Figure 4-1) provides access to all stored information 
on patients that have been entered into the BrainScope One handheld. 
To access the Returning Patient List: 

1. Press RETURNING PATIENT on the Main Menu Screen. 
• The Returning Patient List will populate a list of 

patients in the database sorted by the time of the last 
patient entry, with the latest patient entry at the top. 

2. Press on the row of patient name/ID number that you want 
to view. The list can be sorted on Patient name(a-z or z-a) 
or Session date (oldest to newest, newest to oldest), by 
tapping the arrow in the heading label. You can also search 
(on patients last name) by tapping the search icon near the 
back button. 
CAUTION: Pay close attention to patient identifiers (ID, 
DOB, Name) to ensure that the correct patient is selected. 

3. The device will display the Patient History screen for 
the selected patient, which lists all previous sessions 
recorded for that patient.  

4. The Patient History screen supports for the following actions: 
• New Session – Start a new session (See Section 3.3.4 

for instructions).  
• Review - review detailed results on assessments 

performed during past sessions (See Section 4.2, 4.3 
and 4.4 for instructions). 

• Resume - resume testing for the patient's most recent 
session (See Section 3.3.1 BrainScope One Information 
Hub for instructions). Note: the Resume option is only 
available for 24 hours after the session is created.  

• Delete Patient - press DELETE PATIENT to 
permanently delete the patient's data from the 
handheld. 

Figure 4-1: Returning Patient List 
and Patient History Screens 
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4.2 Patient Information - Review 
Once patient information has been entered, you can go back to review 
the information at any time from the Information Hub. 
Patient Information Detailed Results can be accessed by pressing 
the REVIEW button next to the patient summary while in the 
Information Hub (Figure 4-2).  

Patient Information Detailed Results (Figure 4-3) will display the 
summary of patient signs and symptoms information, as well as details 
about the injury event (if applicable) that were gathered during Patient 
Information, Session, and Injury Entry (See Section 3.3.4 Patient 
Information, Session, and Injury Entry for more information). 

 

 

 

 

 
 
 
 
 
 
 

NOTE: While reviewing patient information, the screen header 
will contain “Review” to inform the operator that they are 
currently in review mode. 

 
 
 
 
 

 

 

 

 

Figure  4-2: Access 
to review and edit stored 

Patient Information 

 
 

Figure 4-3: 
Patient Information 

Detailed Results Example 
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4.3 EEG Results 
Detailed results for the EEG tests that have been conducted for the 
current session are stored in the patient database and can be 
accessed from the Information Hub. 

 
4.3.1 Structural Injury Classifier Detailed Results 
To access the Structural Injury Classifier Detailed Results, press the 
"Structural Injury Classifier" result VIEW button (Figure 4-4) from the 
Information Hub. 

 

 
The Structural Injury Classifier Result – Summary Screen (Figure 4-5) 
displays the SIC result and contains the option to view Additional Data, 
which provides detailed information about the recording and playback 
of the EEG Data session. 

•  Press BACK to return to the Information Hub.  
 

 
 
 
 

Figure 4-4: 
SIC results area from the 

Information Hub 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4-5: Summary of 
Structural Injury Classifier 

 
4.3.2 Brain Function Index Detailed Results 
 

To access Brain Function Index Detailed Test Results, press the "Brain 
Function Index" result VIEW button (Figure 4-6) from the Information 
Hub. 
 

The Brain Function Index Result - Summary Screen (Figure 4-7) 
displays the BFI result and contains the option to view Additional Data, 
which provides detailed information about the recording and playback 
of the EEG Data session. 

• Press BACK to return to the Information Hub. 

 
 

Figure 4-7: Summary of Brain Function 
Index 

Figure 4-6: BFI Result Area from 
Information Hub 
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4.3.3 Concussion Index Detailed Results 
To access Concussion Index Detailed Test Results, press the 
"Concussion Index" result VIEW button (Figure 4-8) from the 
Information Hub. 
 
The Concussion Index Result - Summary Screen (Figure 4-9) displays 
the CI result and contains the option to view Additional Data, which 
provides detailed information about the recording and playback of the 
EEG Data session. 
 
Press CLOSE to return to the Information Hub. 
 
 
 
 
 
 
 
 

 

 

 

 

 

Figure 4-9: 
 Summary of Concussion Index 

Figure 4-8: 
CI Results Area from 

Information Hub 
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4.3.4 EEG Details 
BrainScope One extracts various quantitative features from the EEG in the traditional EEG frequency bands. 
Computed raw EEG features such as monopolar and bipolar relative power are available for review. When 
ADDITIONAL DATA is available on an EEG results screen, you can view EEG measures extracted from the 
patient's EEG recording. Note that these are not specific to the classification algorithms. 

Choose the feature from the on-screen list by pressing the name of the feature. A sample of each of the 
tables and graphs are provided below (Figure 4-10 and 4-11). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-10: 
Examples of Spectral Plot Data and EEG Tables of 

Measures for Mono-polar 

To view more data on each screen 
press the + and - buttons 

in the top right corner. 
(Available on the Spectral Plot Data Screen only) 
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Figure 4-11: 
Examples of EEG Tables of Measures for 

Bi-polar 
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4.3.5 EEG Data Review 
The EEG Data Review function allows the operator to playback the 
EEG waveforms of the test that was chosen. 

From any of the EEG detailed results screens press ADDITIONAL 
DATA and then DATA REVIEW in the message box to navigate to 
Data Review. 

Data Review provides the following options: 

• Back button – returns to the previous screen 

• Round Timer Counter button – displays the Playback 
Control Menu (Figure 4-15) 

Data Review will automatically begin playback of the recorded EEG. 
Seven (7) raw EEG waveforms will be displayed relative to linked ears 
(Figure 4-14): 

1. “R2”, “R1”, “C1”, “L1”, “L2”, “L3” and “R3” from the top down if 
the HEADSET button is selected on the Impedance screen 
(Figure 3-16), or 

2. “F8”, “Fp2”, “AFz”, “Fp1”, “F7”, “A1”, and “A2” from the top down 
if the 10-20 button is selected on the Impedance screen 
(Figure 3-16). 

The ROUND TIMER COUNTER button will display EEG recording 
timer in Minutes and Seconds (MIN:SEC). The horizontal blue 
EEG Progress Bar will progress when clean epochs are detected, 
completely filling at 48 clean epochs. 

At the bottom of the screen, Artifact Indicators for eye movement, 
muscle tension, electrical noise, and other artifacts will illuminate when 
the corresponding artifact is detected. 

To access Playback Controls, press the ROUND TIMER COUNTER 
button and the Playback Control Menu screen will appear (Figure 
4-15). 

The Playback Control Menu provides the following options: 

• PLAY – when selected, the screen will begin playback of the 
selected recording 

• PLAY FROM START – when selected, the screen will begin 
playback of the selected recording from the beginning 

• DISMISS – when selected, the Playback Control Menu will 
close and return the user to the Data Review. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 4-12: EEG 
Data Review 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 4-13: 

EEG Playback Control 
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4.3.6 New EEG 
To start a new EEG from the EEG detailed result screens, press NEW EEG (this button is only available for 
the Data Quality Failure and Insufficient Data results screens). The handheld will navigate to Headset 
Placement Instructions, where testing can begin. (Refer to Section 3.5 for detailed instructions). 

 
 
4.4 Data Transfer and Networking 
Use the USB-A to Micro-B USB Cable (40-1000-013) to connect the device to a computer running Windows 
7 or Windows 10. The BrainScope One device will appear on the PC as an MTP (media transfer protocol) 
device.  

Host laptop or PC requirements: 

• Operating System: Windows 7 or Windows 10 

• Supports USB 2.0 MTP protocol 

• No additional USB drivers are necessary beyond those that are standard in the Operating 
Systems above. 

 
 

CAUTION: 

• Only Windows 7 and Windows 10 operating systems are supported. All other operating 
systems are not supported and may result in data transfer failure. 

• Connection of BrainScope One to third-party equipment for the purposes of data transfer 
could result in previously unidentified risks to patients, operators, or third parties. The 
Organization utilizing BrainScope One should identify, analyze, evaluate, and control these 
risks. In addition, changes to the third-party equipment could introduce new risks that require 
additional analysis. 

 
 
 
 
 
 
 
 
 

* Organization is accountable to Use or Maintenance of BrainScope One. 
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CHAPTER 5: Maintenance 

5.1 Cleaning BrainScope One 
 

CAUTION: 
• DO NOT allow moisture in any seams, openings or electrical connectors. 

• DO NOT use solvents, lubricants, or other chemicals, unless otherwise specified. Failure to 
comply may result in product damage. 

• DO NOT use an aerosol spray directly on the touch screen and DO NOT scratch the touch 
screen. 

• If the handheld is exposed to biohazard substances, clean the handheld with 10:1 water/ 
bleach solution. However, repeated cleaning with a bleach solution can degrade the plastic 
case. 

• The handheld MUST NOT be immersed in liquids. 

To clean the handheld: 
• Apply mild detergent and warm water or a glass cleaner to a soft cloth and gently wipe the touch 

screen. 
• Gently wipe the handheld with a soft cloth or sponge dampened with a non-abrasive, hospital 

disinfectant (e.g. Medline Micro-Kill Germicidal Wipes or an equivalent EPA-registered 
disinfectant) or mild detergent and water. 

 
To clean the patient interface cable and DAB Module: 

• Visually inspect the patient interface cable for damage. DO NOT use if damage is apparent. 

• Wipe the cable clean with a mild detergent and water or isopropyl alcohol. 

• Dry the cable with a lint-free towel. If available, use medical-grade compressed air. 

WARNING! 
• 

• 
• 
 
• 
 
• 
 
• 

Follow the current local regulations governing biohazard waste to safely handle the system 
components. 
Electrode Headsets are single use only. 
Disconnect the handheld from the AC power source before cleaning. After cleaning, do not 
connect to AC power source until the handheld is thoroughly dry. 
Avoid exposing Charger to excess moisture, as this can lead to an electrical shock or fire 
hazard. 
Turn off the handheld before cleaning. Pay particular attention around controls, connectors, 
and panel edges. 
Do not use abrasives. 
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To clean the International Charging Kit: 
• The International Charging Kit requires cleaning only if soiling is observed. If cleaning is required,

wipe the exterior surfaces with a cloth dampened with isopropyl alcohol.

• Before cleaning, ensure the USB-A Charger is unplugged from AC power source.

5.2 General Maintenance 
There are no user-serviceable parts contained within the BrainScope One EEG Acquisition Unit, 
patient interface, or the International Charging Kit. DO NOT attempt to open or service these units. 

Contact BrainScope Technical Support for any issues. Opening the instrument, patient interface cable, or 
International Charging Kit will void the warranty and may adversely impact handheld performance and 
safety. 

5.3 Preventative Maintenance 
Periodic factory maintenance is not required but intermittent battery replacement may be needed. Contact 
BrainScope Technical Support. 

5.4 Software Update 
BrainScope will notify customers when software updates are available for the BrainScope One device. All 
software updates shall be performed by BrainScope personnel. If you encounter software related issues, 
please contact BrainScope Technical Support (See Section 5.5). 

5.5 Technical Support 
Contact us at: 
�-�i)��*+  �*(+�)yƼ 
)�ƻ
Ƣơ4ƣ �/�)�i.# �l�� 
�*�&1ill Ƽ �� 20ƣƠƠ
USA 

Phone: 1-855-9-BRAIN-1 (927-2461) 
Email: CustomerCare@BrainScope.com 

www.BrainScope.com 

5.6 Product Life 
The BrainScope One EEG Acquisition Unit product life is expected to be 5 years with battery replacement 
expected every 2 years, depending on use. The headset shelf life is 24 months*. The battery is intended to 
be replaced only by the manufacturer. A special tool and knowledge of the handheld’s assembly is required 
for its removal. 

mailto:CustomerCare@BrainScope.com
http://www.brainscope.com/
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NOTE: Ensure all patient data including any PHI is deleted prior to returning devices to 
BrainScope Company, Inc. 

* Maximum headset shelf life of 24 months can be achieved when product is stored in 
temperatures equal to or under 25°C  or 77°F within intact and undamaged packaging. 

 
 
 
5.7 Service - Returning a Device 
Delete all patient data such as protected health information (PHI) from the device prior to sending the device 
back to BrainScope for servicing unless specifically instructed otherwise.  
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CHAPTER 6: Troubleshooting 

6.1 Impedance 
 

Message Meaning Corrective Action(s) 

 

 
Unacceptable 
Impedance Values 

 

 
Impedance values are higher 
than acceptable range. 

• Press the electrode(s) firmly in place to ensure 
adhesion to the patient’s skin. 

• If the unacceptable impedance value remains, 
lift electrode, wipe the skin again with the 
headset skin prep pad (See Section 3.4). 
Replace the electrode and apply firm pressure 
to ensure adhesion to the patient’s skin. 

Impedance Values 

Indicate OFF 
Headset connector not 
connected. 

• Keep straight and push the headset connector 
all the way into the DAB. 

 
6.2 Handheld 

 

Message Corrective Action(s) 

 
Handheld Not 
Responding to User 
Commands 

• Push the power button and hold for more than 10 seconds. 

• The handheld will re-boot automatically. If the handheld does not respond to a 
10 second push of the power button, connect the device to its charger and push 
the power button and hold for more than 60 seconds. The handheld will reboot 
automatically. 

 
 
 
 
 
 
Incorrect Date and 
Time 

• When the BrainScope One battery is fully drained, the BrainScope One’s clock will 
be reset to January 11, 2014. 

• To correct the problem: 

1. Connect the charger and recharge the battery for at least 2 hours with the 
handheld powered off. 

2. Then disconnect the charger and power on the handheld. 

• The clock should be set correctly after the application starts up and the EEG 
data connection to the DAB is established. 

• The handheld will not be able to get the correct date and time from the DAB 
while the charger is connected. 

• Check the time in the status bar at the upper right corner of the screen. 

• If the handheld’s date is not correct, power off and then power back on with the 
charger disconnected to re-synchronize the handheld’s clock with the DAB. 
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Message Corrective Action(s) 

 
 
 
 
Incorrect Date and 
Time (Cont.) 

• Daylight Savings Time is handled automatically by BrainScope One, but the 
software may not immediately apply the automatic change to or from Daylight 
Savings Time. Restart BrainScope One to force it to apply the change. 
Occasionally, multiple restarts may be necessary for the clock to be adjusted 
correctly. 

• If the Date/Time is still incorrect, follow the instructions in Section 2.5.6 System 
Settings - Date and Time to set the clock using GPS. Make sure the unit is 
outdoors with a clear view of the sky and that it is not connected to a charger 
when setting the clock using GPS. The clocks on both the handheld and DAB 
will be updated to the correct time. 

 If th  D t /Ti  i  till i t  t t B i S  (S  Ch t  9)   
 
 

 
Battery Depletion 

• If BrainScope One shuts down because the battery is fully depleted (see section 
2.2), recharge the handheld for a minimum of 4 hours. 

• If the handheld does not turn on when the green power button is pressed after 
battery depletion, press and hold the green power button for 30 seconds, then 
release. The handheld should reboot. 

• If the handheld does not respond by rebooting, connect the charger. Then press 
and hold the green power button for 60 seconds, then release. The handheld 
should reboot. 

• After the handheld reboots, if the battery level is still low, power off the handheld 
and connect the charger. 

 
 

6.3 EEG Data 
 

Message Meaning Corrective Action(s) 

 
 

EEG Data Connection 
Failed 

The handheld has lost USB 
communication with the DAB 
for more than 30 seconds. The 
spinning circle indicates that 
the handheld is attempting to 
re-establish communication 
with the DAB. 

• When the connection is re-established, the EEG 
Data Connection Successful message will 
display. Press OK to dismiss. 

• If the connection is not re-established in 30 
seconds, the handheld will power off in 60 
seconds. 

• Press CANCEL to dismiss the message. Press 
POWER OFF NOW to power down the 
handheld. 
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Message Meaning Corrective Action(s) 

 
 
 
Insufficient Data 
Collected 

 
 
A sufficient amount of artifact- 
free EEG data has not been 
collected in 10 minutes. 
Therefore, results cannot be 
calculated. 

• If you wish to start a new EEG session, press 
NEW EEG in the center of the Insufficient Data 
Result screen. 

• The same headset can be used for up to 3 EEG 
sessions. 

• Follow artifact troubleshooting instructions to 
reduce artifacts (see Chapter 4.5.1) 

 

 

 
6.4 Other Operational Problems 
There are no user-serviceable parts contained within the BrainScope One handheld, DAB, or 
the International Charging Kit. 

DO NOT attempt to open or service these units. 

For a complete list of known software issues, refer to the software release notes provided by BrainScope. 

Contact BrainScope Technical Support for any technical issues. See Section 5.5 for more information. 

WARNING! 
Standard clinical assessment of the patient should proceed in the event that 
insufficient clean (artifact-free) EEG data is collected. 
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6.5 Device Reset 
The device can be reset back to the original factory settings. 

CAUTION: Resetting the device will remove ALL data from the 
handheld. Consider backing up data before performing a reset. 

 
 

1. Select ADDITIONAL OPTIONS on the Login screen to display 
the RESET DEVICE button. Alternatively, the button is also 
accessible from the SETTINGS menu.  

2. Press RESET DEVICE (Figure 6-1). 

3. A warning message will inform the user of the data loss 
associated with resetting the device (Figure 6-2). To proceed 
with the reset, the device requires entry of the Device Activation 
Code, which can be provided by BrainScope. 

4. Once the code is successfully entered and the user provides a 
final confirmation that they would like to reset the device, the 
device will proceed with the reset.  

5. The handheld will restart during the reset process and will 
navigate to the Device Activation screen once the reset is 
complete (See Section 3.3). 

 
 
 
 
 
 
 

 
 

Figure 6-1: 
Reset Button 

Access from Login 
Screen 

 
 
 
 
 
 

 
 

 

 

Figure 6-2: 
Reset Warning Message 
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CHAPTER 7:  Regulatory Standards 
BrainScope One is designed and developed in accordance with the following: 

 
Electrical Safety Standards 

BASE 
• IEC 60601-1/A1:2012 Medical Electrical Equipment – Part 1: General Requirements for Basic Safety 

and Essential Performance 
• ANSI/AAMI ES60601-1/A1:2012 Medical Electrical Equipment – Part 1: General Requirements for 

Basic Safety and Essential Performance 
• EN 60601-1/A1:2012 Medical Electrical Equipment – Part 1: General Requirements for Basic Safety 

and Essential Performance 
• CAN/CSA-C22.2 No. 60601-1:2014 Medical Electrical Equipment – Part 1: General Requirements 

for Basic Safety and Essential Performance 

 
COLLATERAL 
• IEC 60601-1-2: 2014 Medical electrical equipment - Part 1-2: General requirements for basic safety 

and essential performance - Collateral standard: Electromagnetic compatibility - Requirements 
and tests 

• EN 60601-1-2: 2014: 2010 Medical electrical equipment - Part 1-2: General requirements for 
basic safety and essential performance - Collateral standard: Electromagnetic compatibility - 
Requirements and tests 

• EN 55011:2009 + A1:2010 (Group 1 Class B Limit) 
• ETSI EN 301 489-3 V1.6.1: 2013 (Clause 7.2 Immunity) 
• ICES-001, Issue 4: 2006 
• FCC Part 15 Subpart B (Class B Limit) 
• IEC 60601-1-6/A1:2013 General Requirements For Basic Safety And Essential Performance – 

Collateral Standard: Usability 
 

PARTICULAR 
• IEC 60601-2-26:2012 Particular requirements for the basic safety and essential performance of 

electroencephalographs 

 
BrainScope One is intended for continuous operation, is internally powered and has a protective 
classification of Type BF. Refer to section 9.3 for additional details. 

BrainScope One RF emissions are compliant with Group I, Class B. 

The standards listed above cover the Base, Collateral (EMC) and Particular (EEG specific) standards. 
Performance standards are not listed. 
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Disposable Electrode Standard 
• ANSI/AAMI EC12:2000/(R)2010 Disposable ECG Electrodes 

 
Biocompatibility 

• ANSI/AAMI/ISO 10993-1:2009 Biological evaluation of medical devices – Part 1: Evaluation and 
testing within a risk management process 

• ANSI/AAMI/ISO 10993-5:2009/(R) 2014 Biological Evaluation of Medical Devices – 
Part 5: Tests for In Vitro Cytotoxicity 

• ANSI/AAMI/ISO 10993-10:2010 Biological evaluation of medical devices – Part 10: Test for 
irritation and skin sensitization 

BrainScope One is intended for contact duration less than 24 hours (level A) and evaluated for 
Cytotoxicity, Sensitization and Irritation. 

 

Environmental Standards 
• MIL-STD-810G, Department of Defense Test Method Standard for Environmental Engineering 

Considerations and Laboratory Tests 
 

Ingress Protection 
• IEC 60529 (2004) Degree of Protection Provided by Enclosures 

 

Packaging Performance Standards 
• ASTM D4169 – 09, Standard Practice for Performance Testing of Shipping Containers and 

Systems 
 

The BrainScope One packaging is designed for Distribution Cycle 13 and meets the requirements of 
Assurance Level I. BrainScope One is designed and manufactured in accordance with an ISO 13485 
certified quality assurance system. 
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CHAPTER 8:  BrainScope Contact Information 
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USA 
Phone:  1-855-9-BRAIN-1 (927-2461) 
Email: CustomerCare@BrainScope.com 

www.BrainScope.com 

mailto:CustomerCare@BrainScope.com
http://www.brainscope.com/
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CHAPTER 9:  Specifications

9.1 Labeling Symbols

9.2 This section contains various international symbols which may appear on BrainScope and/or system 
components and the Electrode Headset

Symbol Description

Warning!

Caution

Note

Stand-by/Power

DC Current

Type BF Applied Part

Alternating Current

DO NOT Dispose in Fire

DO NOT Recycle

Prescription Use

REF Reference Number

SN Serial Number

PN Part Number

MD Medical Device

Symbol Description

LOT Lot Number

DO NOT Reuse

Polyvinyl Chloride Free

Storage/Operational 
Temperature Limit

Use-by Date

Read Usage Instructions

Upper Limit of 
Temperature

Manufacturing Date

Non Sterile

MR Unsafe

Information

IPNN
Ingress Protection 

N1N2 = Rating

1
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9.3 BrainScope One Parts 
 

Item 

BrainScope One Kit (500 Series); SKU: BSO-2001 

EEG Acquisition Unit (Handheld and DAB) 

USB-A Charger; SKU: ACC-0001 

USB-A to Micro-B USB 1ft Cable 
Electrode Headset (Part Number: 99-1403-202); SKU: AH-1001 

 
 
 
 
 
 
 

 
WARNING! 
 
• The BrainScope One handheld will only work properly when used with the Electrode 

Headset. 
• Explosion Hazard: DO NOT use BrainScope One in a flammable atmosphere or 

where concentrations of flammable anesthetics may occur. 
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The Electrode Headset is not included as part of the packaged system. Headsets are obtained separately 
from BrainScope. The user should obtain only Electrode Headsets for use with the BrainScope One EEG 
Acquisition Unit. 
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9.4 Technical Specifications 
 

BrainScope One EEG Acquisition Unit Components Physical Dimensions 
 
Size (nominal) 

Handheld: 82 mm (3.2") x 155mm (6.1") x 25 mm (0.9") 
DAB: 135 mm (5.31") x 127 mm  (5.00") x 49 mm (1.93") 
Handheld to DAB cable: 1.20 m (47.24") 

Weight (nominal) Handheld: 0.4 kg (0.88 lb) 
DAB: 0.206 kg (0.45 lb) 

BrainScope One EEG Acquisition Unit Components Operational Environment 

Ingress Protection IP54 with DAB Jacket plug inserted 

Temperature 0°C to 38°C (32°F to 100°F) 

BrainScope One EEG Acquisition Unit Components Transportation and Storage Environment 

Temperature -40°C to 71°C (-40°F to 160°F) 

Altitude 14,000 ft. (4,267 m) 

Electrode Headset Operational Environment 

Temperature 0°C to 38°C (32°F to 100°F) 

Electrode Headset Storage Environment 

Temperature Upper limit of 25°C (77°F) 

Shelf Life 24 months1 

Digital Signal Characteristics 

ADC Resolution 24 bits 

Raw Data Sampling Rate 1 kHz and 100 Hz data streams 

Measurement Bandwidth 1 kHz data: DC to 300 Hz 
100 Hz data: 0.67 Hz to 43 Hz 

Storage Capacity 

EEG Data Minimum 150 raw EEG data recordings and 500 processed results 

Total Capacity Maximum 32 GB 

Amplifier  
Data Channels 7 

Common Mode Rejection Ratio (CMRR) < -100dB 

System Noise2 < 0.4 microvolt RMS in 0.67 Hz to 43 Hz bandwidth 

Impedance Measurement 

Range 0.1 kɏ to 200 kɏ combined electrodes 

Accuracy Maximum of +15% or  +500ɏ 

1 Maximum headset shelf life can be achieved when product is stored in temperatures equal to or under 25°C  or 77°F. 
2 Noise contribution by amplifier hardware only. Additional noise may be contributed by the electrode headset. 
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Artifact Detection and Rejection 

 
 
 
Automatic detection of 8 types of artifact 
or abnormal electrical activity 

Eye Movement: 
• Horizontal/Lateral Eye Movement (HEM/LEM) 
• Vertical Eye Movement (VEM) Muscle 

Activity (EMG) 
High External Noise (ENH) Other 
Artifacts: 

• Patient/Cable Movement (PCM) 
• Impulse (IMP) 
• Significantly Low Amplitude Signal (SLAS) 
• Atypical Electrical Activity Pattern (AEAP) 

Display/Touch Screen 

Type High contrast, digital, graphic color, multi-point capacitive 

Resolution WVGA (480px x 800px) 

Size 4.3" diagonal 

Battery 

Chemistry Lithium-ion 

Nominal Voltage 3.7 V 

Nominal Capacity 3300 mAh 

Run-Time 160 minutes assuming equal EEG and non-EEG assessment use. Run-time will 
vary based on usage. 

Longevity At least 80% of original full capacity after 2 years of active use (total of 500 
cycles, – based on heavy usage of 250 recharge cycles per year) 

Safety Considerations The battery pack is equipped with a protection circuit to prevent excessive 
charge and discharge currents. 

Charging Full recharge in less than 4 hours with device off 

Electrical 

Input Voltage 5 V DC from wall converter 

Current Consumption 2 A maximum during charging 

Patient Connections All patient probes and electrodes are Type BF Applied Parts 

IEC 60601-1 Classifications Internally powered, hand-held, body-worn 

 
Radios 

GPS L1 C/A for time synchronization Wi-Fi 
802.11b/g/n, 2.4GHz 
UMTS/HSPA+ (WCDMA/FDD): Bands 800, 850, 1900 
GSM/GPRS/EDGE: Bands 850, 900, 1800, 1900 

 

 

9.5 Protective Classification 
BrainScope One is intended for continuous operation and has protective classification of internally powered 
equipment with a Type BF applied part (per IEC 60601-1) ordinary equipment, not suitable for use in the 
presence of flammable anesthetics. The BrainScope One Charger is for charging the handheld. An internal 
battery powers the handheld. 

NOTE: The handheld should never be used for any patient assessment while BrainScope One is 
connected to an external power source. 
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9.6 Environment 
BrainScope One Components Shipping and Storage 
Protect the BrainScope One from sudden temperature changes that can cause condensation within the 
instrument. 

To minimize condensation, avoid moving the system between heated buildings and outside storage. Once 
moved inside, allow the device to equilibrate in the unopened shipping container before unpacking. Before 
use, wipe down all visible condensation and allow the system to equilibrate to room temperature. 

The BrainScope One EEG Acquisition Unit complies with established electromagnetic compatibility (EMC) 
standards for medical devices. 

The BrainScope One DAB jacket includes a rubber plug that must be inserted into the headset/charging port 
in order to meet the specified IP54 rating. Ingress protection is not guaranteed when this plug is not in place. 
Keep BrainScope One away from water and other fluids, do not use in wet conditions, and routinely inspect 
system components for possible exposure to liquid. 

9.7 Power Requirements and System Grounding 
Use only the BrainScope One USB-A Charger and USB-A to Micro-B USB 1ft Cable packaged with the 
BrainScope One Kit. 

 

Isolation from the Supply Mains 
A plug and socket are suitable means of equipment isolation from the supply mains. Unplugging the AC plug 
ensures removal of all external power. The equipment is internally powered and is connected to the mains 
via plug only during battery charging. 

9.8 Electromagnetic Compatibility (EMC) 

NOTE: 
• Medical electrical equipment such as BrainScope One needs special precautions regarding 

electromagnetic compatibility (EMC) and needs to be installed and put into service according to 
the EMC information provided in the Instruction Manual. 

• All types of electronic equipment may characteristically cause electromagnetic interference with 
other equipment, transmitted either through air or connecting cables. The term “electromagnetic 
compatibility” (EMC) indicates the capability of the equipment to curb electromagnetic influence 
from other equipment, while at the same time not affecting other equipment with similar 
electromagnetic radiation. Radiated or conducted electromagnetic signals can cause distortion, 
degradation, or artifacts which may impair BrainScope One’s essential performance (see page 

WARNING! 
The BrainScope One USB-A Charger is for charging purpose only. The handheld is intended 
to be operated from the internal battery. The handheld should never be used for any patient 
assessment while BrainScope One is connected to an external power source. 
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9-7 for table of essential performance). There is no guarantee that interference will not occur in a 
particular installation. If this equipment is found to cause or respond to interference, attempt to 
correct the problem by one or more of the following measures: 

• Re-orient or re-locate BrainScope One 
• Increase the separation between BrainScope One and affected device 
• Consult Technical Support (see Section 5.5 for further suggestions) 

• The manufacturer is not responsible for any interference or responses caused by the use of 
cables and accessories other than those provided (see page 9-11 for list of cables and cable 
accessories). To comply with the regulations on electromagnetic interference, all cables must be 
shielded and properly grounded. Use of cables not properly shielded and grounded may result 
in the equipment causing or responding to radio frequency interference, in violation of FCC 
regulations. 

• Portable and mobile radio frequency (RF) communications equipment can affect medical 
electrical equipment such as BrainScope One. Intrinsic RF transmitters such as cellular phones, 
radio transceivers, mobile radio transmitters, radio-controlled toys, and so on, should preferably 
not be operated near BrainScope One. See table on page 9-10 for recommended minimum 
separation distances between portable and mobile RF communications equipment and 
BrainScope One. Any electrical device can unintentionally emit electromagnetic waves. 
However, minimum device separation distances cannot be calculated for such unspecified 
radiation. When BrainScope One is used adjacent to or in close proximity to other equipment the 
user should be attentive to unexpected device behavior which may be caused by such radiation. 
BrainScope One is intended for use in the electromagnetic environment specified in the tables 
below. The user of BrainScope One should assure that the device is used in such an 
environment. 

BrainScope One is designed to be compliant with the EMC standard IEC 60601-1-2. As required by that 
standard, the following tables are provided for guidance related to the operation of the system with respect 
to the electromagnetic environment. 

 
 

Guidance and Manufacturer’s Declaration — Electromagnetic Emissions 

BrainScope One is intended for use in the electromagnetic environment specified below. 
The customer or the user of BrainScope One should assure that it is used in such an environment. 

Emissions Test Compliance Electromagnetic Environment—Guidance 

RF emissions 
CISPR 11 

 
Group I 

BrainScope One uses RF energy only for its internal function. 
Therefore, its RF emissions are very low and are not likely to 

cause any interference in nearby electronic equipment. 

RF emissions 
CISPR 11 

Class B 
 

BrainScope One is suitable for use in all establishments, 
including domestic establishments and those directly connected 

to the public low-voltage power supply network that supplies 
buildings used for domestic purposes. 

Voltage fluctuations/flicker 
emissions 

IEC 61000-3-3 

 
Compliant 
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The Essential Performance of BrainScope One is: 

• The ability to collect clean EEG data 
• The ability to maintain system time against an authenticated time source 

 
 
 
 
 

Guidance and Manufacturer’s Declaration — Electromagnetic Immunity 

BrainScope One is intended for use in the electromagnetic environment specified below. 
The customer or the user of BrainScope One should assure that it is used in such an environment 

 
Immunity Test 

IEC 60601 
Test Level 

 
Compliance Level 

Electromagnetic 
Environment— 

Guidance 

 
Electrostatic 

discharge (ESD) 
IEC 61000-4-2 

 
± 8 kV contact 

± 15 kV air 

 
± 8 kV contact 

± 15 kV air 

Floors should be wood, 
concrete, or ceramic tile. 
If floors are covered with 

synthetic material, the relative 
humidity should 
be at least 30%. 

 
Electrical fast 

transient/burst IEC 
61000-4-4 

 
±2 kV for power 

supply lines 

 
±2 kV for power 

supply lines 

 
Mains power quality should be 
that of a typical commercial or 

hospital environment. 

 
Surge 

IEC 61000-4-5 

 
±1 kV differential 

 
±1 kV differential 

 
Mains power quality should be 
that of a typical commercial or 

hospital environment. 

 
 
 

Voltage dips, short 
interruptions and 

voltage variations on 
power supply input 

lines 
IEC 61000-4-11 

<5% UT 

(>95% dip in UT) 
for 0.5 cycle 

40% UT 

(60% dip in UT) for 
5 cycles 

70% UT 

(30% dip in UT) for 
25 cycles 

<5% UT 

(>95% dip in UT) 
for 5 s 

<5% UT 

(>95% dip in UT) 
for 0.5 cycle 

40% UT 

(60% dip in UT) for 
5 cycles 

70% UT 

(30% dip in UT) for 
25 cycles 

<5% UT 

(>95% dip in UT) 
for 5 s 

 
 
 
 
Mains power quality should be 
that of a typical commercial or 

hospital environment. 

Power frequency 
(50/60 Hz) 

magnetic field 
IEC 61000-4-8 

 
30 A/m 

 
30 A/m 

 
Mains power quality should be 
that of a typical commercial or 

hospital environment. 

NOTE: UT is the a.c. mains voltage prior to application of the test level. 
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Guidance and Manufacturer’s Declaration — Electromagnetic Immunity 

BrainScope One is intended for use in the electromagnetic environment specified below. 
The customer or the user of BrainScope One should assure that it is used in such an environment. 

Immunity Test IEC 60601 Test Level Compliance 
Level 

Electromagnetic Environment — Guidance 

 
 
 
 
 
 

Conducted RF 
IEC 61000-4-6 

 
 
 
 
 
 

3 Vrms 
150 kHz to 80 MHz 

 
 
 
 
 
 

3 Vrms 

Portable and mobile RF communications equipment 
should be used no closer to any part of the BrainScope 

One, including cables, than the recommended 
separation distance calculated from the equation 

applicable to the frequency of the transmitter. 

Recommended Separation Distance 

 6 Vrms 
ISM bands between 

150 kHz and 80 MHzb 

 
6 Vrms 

 

Radiated RF 
IEC 61000-4-3 

3 V/m 
80 MHz to 2.5 GHz 

 
3 V/m 

where P is the maximum output power rating of 
the transmitter in watts (W) according to the 

transmitter manufacturer and d is the recommended 
separation distance in meters (m). 

Field strengths from fixed RF transmitters, as determined 
by an electromagnetic site survey,a should be less than 

the compliance level in each frequency range.b 

Interference may occur in the vicinity of equipment 
marked with the following symbol: 

NOTE: These guidelines may not apply in all situations. Electromagnetic propagation is 
affected by absorption and reflection from structures, objects, and people. 

a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios, 
amateur radio, AM and FM radio broadcast, and TV broadcast cannot be predicted theoretically with accuracy. To assess the 
electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be considered. If the 
measured field strength in the location in which BrainScope One is used exceeds the applicable RF compliance level above, 
BrainScope One should be observed to verify normal operation. If abnormal performance is observed, additional measures may 
be necessary, such as re-orienting or relocating BrainScope One. 

b The ISM (industrial, scientific and medical) bands between 150 kHz and 80 MHz are 6,765 MHz to 6,795 MHz; 13,553 MHz to 
13,567 MHz; 26,957 MHz to 27,283 MHz; and 40,66 MHz to 40,70 MHz. 
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Band (MHz) Service Maximum Power (W) Distance (m) Immunity Test Level 

380-390 TETRA 400 1.8 0.3 27 V/m 

 
430-470 

GMRS 460, 
FRS 460 

 
2 

 
0.3 

 
28 V/m 

704-787 LTE Bands 13, 17 0.2 0.3 9 V/m 

 
 

800-960 

GSM 800/900, 
TETRA 800, 
iDEN 820, 

ISO 18000-63 (RAIN 
RFID), 

CDMA 850, 
LTE Band 5 

 
 

2 

 
 

0.4 

 
 

28 V/m 

 

1700-1990 

GSM 1800; CDMA 
1900; GSM 1900; 

DECT; 
LTE Bands 1, 3, 4, 25; 

UMTS 

 

2 

 

0.3 

 

28 V/m 

 

2400-2570 

Bluetooth, 
WLAN 

(802.11b/g/n), RFID 
2450, 

LTE Band 7 

 

2 

 

0.3 

 

28 V/m 

5100-5800 WLAN 
(802.11a/n/ac/ax) 

0.2 0.3 9 V/m 

 

 
 
 

Listed separation distances, output power, and field strength correspond to values tested and found not to 
produce unacceptable risk to device performance. 
 
Minimum separation distances for higher field strengths than listed under “Immunity Test Level” are 
calculated using the following equation: 
 
 

Where P is the maximum power in W, d is the minimum separation distance in m, and E is the field strength 
in V/m. 
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BrainScope One is supplied with the following cables and charging accessories: 
 

BrainScope P/N Cable/Accessory Type Specifications 

 
40-1000-012 

Manufacturer: Phihong 
USA Corporation 

Manufacturer P/N: 
PSA10F-050Q, PSA10F-050QR 

 
 
 

USB-A Charger 

DC Output Voltage: 5+/- 0.25V Min. 
Load: 0A 
Max Load: 2A 
AC Input Voltage Rating: 100 VAC – 240 VAC AC 
Input Frequency: 50 Hz – 60 Hz 
AC Input Current: 0.3A RMS max @ 120 VAC 
0.15A RMS max @ 240 VAC 
Output Power: 10W continuous Standby 
Power: <150mW at 230VAC 

 
40-1000-013 

Manufacturer: 
StarTech 

Manufacturer P/N: 
UUSBHAUB1 

 
 
 

USB-A to Micro-B USB 1ft Cable 

Connector Plating: Nickel Cable 
Jacket Type: PVC 
Cable Shield Type: Aluminum-Mylar Foil with Braid 
Connector A: 1 – USB A (4 pin) Male 
Connector B: 1 – USB Micro-B (5 pin) Male Color: 
Black 
Wire Gauge: 28 AWG or 24/30 AWG Cable 
Length: 1 ft (0.3 m) 
Product Weight: 0.6 oz (17 g) 

 

 

NOTE: In order to satisfy the electromagnetic emissions and immunity requirements, BrainScope 
One must be used with the following accessories included in the International Charging Kit: 

• USB-A Charger (PSA10F-050Q, PSA10F-050QR) 

• USB-A to Micro-B USB 1ft Cable (40-1000-013) 

• International Charging Clips  

WARNING! 
The use of accessories, transducers and cables other than those specified could result in 
increased electromagnetic emissions or decreased electromagnetic immunity. 
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Warranty Information 
For details on BrainScope’s product warranties, please contact BrainScope Customer Support, which can be 
reached at CustomerCare@brainscope.com or at 1-855-9-BRAIN-1 (1-855-927-2461).  

mailto:CustomerCare@brainscope.com
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Appendix 1:  Cognitive Performance 
 
Cognitive Performance Overview 
BrainScope One includes a configurable battery of 5 computerized neurocognitive tests to assess patients' 
cognitive performance. These tests are conducted by the patient on the BrainScope One handheld device. 
The assessment produces results in comparison to a normative population and the operator can also select 
to compare against data from a previous session for that patient, if available on the device. Additional details 
regarding the assessment results are provided below. 

 
Prior to starting the test, inform the patient of the following: 

• “There are no grades for this test and you cannot pass or fail it, but I would like for you to try as 
hard as you can.” 

• “You need to read the instructions carefully before starting each section. If you do not understand 
the instructions or have any questions during the test, please tell me.” 

The full description of the Normative Data can be found at the end of this section. 

Conducting Cognitive Performance Tests 

Start of Assessment Battery 
After the patient information has been entered, the device will display the Information Hub. 

Instruct the patient that the BrainScope One handheld will be handed to him or her and to read the 
instructions on the screen. The patient will follow the instructions on the screen to complete the test. 

1. To perform a Cognitive Performance session, press START on the Information Hub. 
 

NOTE: A message will display prompting you to hand the patient the handheld. 

 
2. Hand the handheld to the patient and confirm that the handheld is positioned properly so the patient can 

read the instructions (Figure A1-1). 

3. The Vista Cognitive Performance test will appear. Instruct the patient to read the instructions, then 
press CONTINUE when ready. Press EXIT to return to the Information Hub. 
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Figure A1-1: Handheld Position while performing Cognitive 

Performance assessment. EXIT and CONTINUE buttons 
displayed in lower corners of the screen. 

 

NOTE: The operator cannot exit the Cognitive Performance test after CONTINUE is pressed and 
the test begins. 

 
1. Procedural Reaction Time 
The Procedural Reaction Time test measures information processing speed, visuomotor reaction time, 
simple decision making, and attention. The patient is presented with a number (2, 3, 4, or 5). The patient is 
instructed to press one designated button for a “low” number (2 or 3) and another designated button for a 
“high” number (4 or 5). 

 
1. The handheld will instruct the patient on how to perform the Procedural Reaction Time test (Figure A1- 

2). The operator should monitor the patient to be sure that the patient is reading and understanding the 
instructions given. 
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Figure A1-2: 

Procedural Reaction Time Instructions 
 

2. Before moving to the next screen ask the patient if they understand the instructions. 

3. After being presented with a number (2, 3, 4, or 5), the patient is instructed to press one designated 
button for a “low” number (2 or 3) and another designated button for a “high” number (4 or 5). The 
patient should respond as quickly as possible to different sets of stimuli based on simple rules. 

4. Once a number appears on the screen, the patient will press the left button if he/she sees a 2 or 3 and 
the right button if he/she sees a 4 or 5. In this example, the LEFT button is the correct answer. (Figure 
A1-3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1-3: 
Example of Stimulus (2) and Response Button (denoted by a red arrow) 

 

After the test is complete, the handheld will navigate to the next configured cognitive performance test or to 
the test complete screen (Figure A1-12) if applicable. 
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2. Simple Reaction Time 
The Simple Reaction Time test measures visuomotor processing speed, simple motor speed, and attention. 
The patient is presented with a symbol (*). The patient is instructed to press one designated button as soon 
as they see the symbol appear on the screen. 

1. If the Simple Reaction Time test is configured on the device, the handheld will instruct the patient on 
how to perform the Simple Reaction Time test (Figure A1-4). The operator should monitor the patient to 
be sure that the patient is reading and understanding the instructions given. 

 
 
 

 

Figure A1-4: 
Simple Reaction Time Instructions 

 

2. Before moving to the next screen ask the patient if they understand the instructions. 

3. After being presented with a symbol (*), the patient is instructed to press a designated button. The 
patient should respond as quickly as possible. See the example screen below (Figure A1-5). 
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Figure A1-5: 
Example of Stimulus (*) and Response Button (denoted by a red arrow) 

 

After the test is complete, the handheld will navigate to the next configured cognitive performance test or to 
the test complete screen (Figure A1-12) if applicable. 
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3. Match To Sample 
The Match To Sample test measures visual-spatial processing, working memory, and visual short-term 
recognition memory. During this test the patient views a pattern produced by eight shaded cells in a 4x4 
sample grid. The sample is then removed and two comparison patterns are displayed side by side. The patient 
is to press a designated button to select the grid that matches the sample. 

The patient will be presented with a 4x4 visual pattern (Figure A1-6). 
 

Instruct the patient to read the instructions, then press the CONTINUE button when ready. The patient must 
attempt to memorize the pattern so he/she can remember it later. They should look carefully at the pattern 
because it will go away (Figure A1-7). 

 

Two comparison patterns are presented side-by-side during the test. Pick the pattern that matches the 
one that was just memorized by pressing either the right or left button next to the comparison pattern that 
matches the sample pattern (Figure A1-8). 

Figure A1-6: 
Match to Sample Instructions 

Figure A1-7: 
Match to Sample Pattern 
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The application will have the patient conduct a practice test prior to the actual test beginning. The patient 
should follow the on screen instructions to complete the test (Figure A1-9). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1-9: 
Start test 

 
After the test is complete, the handheld will navigate to the next configured cognitive performance test or to 
the test complete screen (Figure A1-12) if applicable. 

 
 

4. Go/No Go 
The Go/No Go test measures sustained attention, reaction time, and response control, specifically response 
inhibition. The patient is presented with one of two characters (either "X" or "O"). The patient is instructed 
to press a designated button as soon as they see the "X" character appear on the screen. The patient is 
instructed to not press the button if they are presented the "O" character. 

Figure A1-8: 
Match to Pattern Comparison 
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1. If the Go/No Go test is configured on the device, the handheld will instruct the patient on how to perform 
the Go/No Go test (Figure A1-10). The operator should monitor the patient to be sure that the patient is 
reading and understanding the instructions given. 

 

 

Figure A1-10: 
Go/No Go Instructions 

 
 

2. Before moving to the next screen ask the patient if they understand the instructions. 

3. After being presented with one of two characters ("X" or "O"), the patient is instructed to press a 
designated button if the "X" character is presented. The patient should respond as quickly as possible. 
See the example screen below (Figure A1-11). 

 
 

Figure A1-11: 
Example of "X" Character to React to 

After the test is complete, the handheld will navigate to the next configured cognitive performance test or to 
the test complete screen (Figure A1-12) if applicable. 
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5. Simple Reaction Time Repeated 
The Simple Reaction Time Repeated test is a repeat of the Simple Reaction Time test. Results of the Simple 
Reaction Time Repeated test are used to measure the effect of fatigue on performance as well as an index 
of visuomotor processing speed and attention. The instructions to conduct this test are identical to those 
provided for the Simple Reaction Time Test. 

After the test is complete, the handheld will navigate to the test complete screen (Figure A1-12) if applicable. 
 
 

NOTE: Simple Reaction Time Repeated is only available when all available tests are configured 
on. 

 
End of Assessment Battery 

After the battery of configured tests is run, the application will advance to a Test Complete screen (Figure 
A1-12). Press EXIT to return to the Cognitive Performance Summary. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1-12: 
Test Complete 
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Cognitive Performance Summary (Comparison to Normative Data) 
After a Cognitive Performance session has been completed, the Cognitive Performance Summary will 
display (Figure A1-13). For each test, one of three statements is displayed which represents how the patient 
performed in comparison to normative data. Several variables (such as Mean Reaction Time for correct 
responses, Percent Correct, and Throughput) are examined for each test conducted in comparison to the 
normative data and summarized for the operator (Figure A1-13). Press VIEW DATA NUMBERS to review the 
patient’s results in comparison to the normative group in the database (Figure A1-14). 

The Data Numbers are displayed in six columns with a row for each variable. The first three columns are the 
results for the patient tested. The last three columns (shaded grey) display the results from the Normative 
Study for comparison. 

Press REMOVE DATA NUMBERS to hide the detailed results. 

Press BACK to return to the Information Hub. 

The Cognitive Performance section of the Information Hub (See Section 3.3.1 Information Hub Screen) will 
display the results of the test using letters A/AA (for Average or Above), B (for Below Average), or C (for 
Clearly Below Average) (Figure A1-15). 



 SPC-00184 
BrainScope One User Manual 

Appendix 1 A1-11 

 

 

 
 

 
 
 
 
 
 
 
 

When the information button for a 
test is selected the following 
messages will appear explaining the 
result: 

• The Cognitive Performance 
Average or Above Summary 
Information Message, if an 
Average or Above result was 

Each variable scale will display an 
arrow indicating the patient’s resulting 
percentile on the scale and the 
percentile number will be displayed on 
the right. 

obtained. 
• The Cognitive Performance 

Below Average Information 
Message if a Below Average 
result was obtained. 

• The Cognitive Performance 
Information Message if a Clearly 
Below Average result was 
obtained. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1-13: 
Cognitive Performance Summary 
(Comparison to Normative Data) 
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Mean Reaction Time (1st 
Row): 

 

 
 

 

 
 
 
 
 
 
 
 
 
 

Throughput (3rd Row): 
• Score: Number of correct responses 

per minute. Higher numbers reflect 
better performance. 

• %ile: Percentile for Throughput in 
comparison to normative data 

• StdSc: Standardized score for 
Throughput compared to normative 
data (mean = 100, SD = 15) 

• Throughput is considered a 
measure of effectiveness or 
cognitive efficiency (Thorne, 2006) 
and is a combination of reaction 
time and accuracy. 

Hits (3rd Row): 
• Number of correct responses to 

target stimuli 
 

Omissions (4th Row): 
• Score: Number of trials where a 

response was required to target 
stimulus but no response was 
made 

• %ile: Percentile for Omissions in 
comparison to normative data 

• StdSc: Standardized score for 
Omissions compared to normative 
data (mean = 100, SD = 15) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1-14: 
View with Data Numbers 

 
When either information button is 
selected the following messages will 
appear: 

• The Cognitive Performance Average 
or Above Summary Information 
Message, if an Average or Above 
result was obtained. 

• The Cognitive Performance Below 
Average Information Message if a 
Below Average result was obtained. 

• The Cognitive Performance 
Clearly Below Average Information 
Message if a Clearly Below Average 
result was obtained. 

 
 
 
 
 
 

 
D' (6th Row): 

• Score: D prime (D') from Signal 
Detection Theory. Seperation 
between the means of the signal 
and the noise distributions. 
Reported in standard deviation 
units. 

• %ile: Percentile for D' in 
comparison to normative data 

• StdSc: Standardized score for D' 
compared to normative data (mean 
= 100, SD = 15) 

Score: Average response time for 
correct responses (milliseconds). 
Higher numbers reflect a slowing 
in response time, thus poorer 
performance. 
%ile: Percentile for Mean RT in 
comparison to normative data 
StdSc: Standardized score for 
Mean RT compared to normative 
data (mean = 100, SD = 15) 

• 
 
• 

Normative Study for comparison: 
• N: Sample size of subjects in 

the normative study 
• Mean:  Mean of the data result 
• StDev: Standard deviation 

Percent Correct (2nd Row): 
• Score: Percent of items with a 

correct response. Higher numbers 
reflect better performance. 

• %ile: Percentile for Percent 
Correct in comparison to 
normative data 

• StdSc: Standardized score for 
Percent Correct compared to 
normative data (mean = 100, SD 
= 15) 

Commisions (5th Row): 
• Score: Number of incorrect 

responses to target stimulus 
• %ile: Percentile for Commissions 

in comparison to normative data 
• StdSc: Standardized score for 

Commissions compared to 
normative data (mean = 100, SD 
= 15) 
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    Average or Above – All measures are greater than or equal to the 10th percentile. 
     
 

Below Average – One or two measures are less than the 10th percentile AND no measures 
are less than the 2.5th percentile. 

     
Clearly Below Average – The Mean Reaction Time and Percent Correct measures are both 

less than the 10th percentile OR at least one measure is less than 
the 2.5th percentile. 

Figure A1-15: 
Cognitive Performance results from the Information Hub.

Cognitive Performance Detailed Results 
To access the Cognitive Performance Detailed Results screen, 
press any Cognitive Performance test result (Figure A1-16) from the 
Information Hub screen.  

 

Norms Comparison Tab (Comparison to Normative Data) 
Cognitive Performance Norms Comparison - Summary (Figure A1-17) 
contains the following options: 

• Expand/Collapse Test Details 
• Show/Hide Data Numbers 

Tap one of the test headers or click EXPAND ALL to 

display the detailed test results. Press SHOW DATA 

NUMBERS to navigate to the Cognitive  
Performance Norms Comparison- Summary (with data numbers) 
(Figure A1-17). 

For details on the data numbers see Figure A1-14. 

Press HIDE DATA NUMBERS to return to the Cognitive 
Performance Current Test - Summary (without data numbers) 
screen (Figure A1-17). 

Press BACK to return to the Information Hub. 

 
 
 
 
 

Figure A1-16: 
Cognitive Performance results 
area from the Information Hub 

 
 
 
 
 
 
 
 
 
 
 

 
Figure A1-17: 
Summary of 

Cognitive 
Performance 

Results 
(with and without 

data numbers) 
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Self Comparison Tab (Comparison to previous patient session) 
 
BrainScope One also allows comparisons against data from a 
previous session for that patient, if available on the device. This 
calculation between two Cognitive Performance sessions is referred 
to as the Reliable Change Index (RCI). The BrainScope One operator 
has the ability to compare the current session's cognitive 
performance results to the results of a prior session, if available on 
the device, and compute an RCI value for each of the Cognitive 
Performance tests conducted. The RCI value is associated with a 
description based on the value and sign of the RCI. 
 
When comparing the current session to a reference session available 
on the device, the description provides information on the statistical 
significance of the result when considering the change between the 
two sessions. These descriptions include:  
 

x An RCI of greater than +1.64: "Significant Increase"  
x An RCI of less than -1.64: "Significant Decrease" 
x An RCI of greater than or equal to -1.64 and less than or equal 

to +1.64: "No Significant Change" 
 

To calculate self comparison RCI results, select the SELF 
COMPARISON tab from the Cognitive Performance Norms 
Comparison - Summary screen or the VIEW button in the Cognitive 
Performance Assessment section in the Information Hub that 
corresponds to Self Comparison.  
 
Press SELECT on the Cognitive Performance Self Comparison tab 
to select a Reference Session from a list of prior sessions for that 
patient (Figure A1-18). The current Cognitive Performance results will 
be compared to the result of the selected Reference Session.  
 
Once a Reference Session has been selected, the RCI results and 
change descriptions will be displayed (Figure A1-19 displays example 
test results). 
 
Press BACK to return to the Information Hub. 
 

NOTE: The RCI results for the selected reference session will 
be included in the Patient PDF report.  
 

 
 
 
 

 

Figure A1-18: Self 
Comparison Tab 

Figure A1-19: Self 
Comparison Results 
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RCI Calculations for Cognitive Performance Assessment 
A reliable change index may be used for self-comparisons of neurocognitive tests (i.e. comparison of an 
individual’s performance at one time point to that same individual’s performance at another time point). The 
RCI is intended to establish whether a statistically significant change in performance has occurred.  

 

NOTE: A statistically reliable change does not guarantee a clinically meaningful change.  

The RCI for each of the neurocognitive tests on BrainScope One will be computed using the same formula as 
is used in the ANAM Test System (510(k) number K150154). Implementation according to the same equation 
is described below (Figure A1-19). 

BrainScope One uses the following equation to calculate RCI1,2: 
 

 
 

 
 
 
 
 

 
The absolute value of the RCI (|RCI|) will be compared to a threshold value of 1.64. If |RCI|>1.64 for a given 
set of test results for an individual, then the change in test performance shall be deemed statistically 
significant. 

For all tests except Go/No Go, RCI will be calculated using throughput values for Y1 and Y2. For Go/No 
Go, RCI will be calculated using commission errors as the values for Y1 and Y2. 

For throughput, which measures a rate of correct responses per unit of time, a negative RCI (with Y1 
assumed to be a baseline measurement) indicates a change in the direction of more abnormality (the 
throughput decreases with decrease in performance). For commission error in the Go/No Go test, which 
measures the number of times a subject responds to stimuli when no response was warranted, a 
negative RCI would be associated with greater normality (commission errors decrease with improved 
performance). 

For consistent usability, RCI values are displayed so that positive RCI values are always associated with 
normality and negative RCI values are associated with abnormality. Consequently, the RCI values 
displayed for the tests using throughput will be the same as the value computed by the equation above, 
whereas the RCI values displayed for tests using commission error will be the additive inverse of the 
equation above.  

  

Figure A1-20: 
RCI Equation 
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Normative Data for Cognitive Performance Tests 
The normative data was developed from a community sample obtained from the US population. The sample 
was stratified by age and sex. Recruitment sites were identified to maximize the representativeness of 
the target population and included the following geographic regions: Colorado, Texas, Ohio, Virginia, and 
Oklahoma. 

All participants were administered the test battery on the BrainScope One handheld computer. Tests 
administered included the Procedural Reaction Time test, Match to Sample test, Simple Reaction Time 
test, Go/No-Go test, and Simple Reaction Time Repeated test. All testing was conducted by trained test 
administrators. The normative dataset is available upon request.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 Maassen GH, Bossema ER, Brand N, Reliable change assessment with practice effects in sport concussion research: a 
comment on Hinton-Bayre, British Journal Sport Med., 2006, 829-833. 
2 Roebuck-Spencer, TM, Vincent AS, Schlegel, RE, Gilliland K, Evidence for Added Value of Baseline Testing in Computer- 
Based Cognitive Assessment, Journal of Athletic Training, 2013, 48(4):499-505. 
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Appendix 2: PECARN Decision Rule 

PECARN Decision Rule Overview 
The PECARN Pediatric Head Injury Decision Rule is a well-validated clinical decision aid that allows 
physicians to safely rule out the presence of clinically important traumatic brain injuries, including those that 
would require neurosurgical intervention among pediatric head injury patients who meet its criteria without 
the need for CT imaging. The Pediatric Emergency Care Applied Research Network (PECARN) consortium 
produced the largest study to date aiming to derive and validate clinical prediction rules to identify children 
with very low risk of Clinically Important TBI (ciTBI) following blunt head trauma who would not require 
imaging. 

The original PECARN trial1 included 42,412 children < 18 years old presenting to 1 of 25 North American 
PECARN-affiliated emergency departments with 33,785 in derivation cohort (8,502 < 2 years old) and 8,627 
in the validation cohort (2,216 <2years old).  PECARN has now been externally validated in a separate study2. 

BrainScope One implements the decision rule from literature for pediatric age patients from 2 through 17 
years of age, which is shown in Figure A2-1 as algorithm B. The PECARN assessment is indicated for 
patients with GCS scores of 14 or greater, and within 24 hours of head trauma. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1Kuppermann N, Holmes JF, Dayan PS, Hoyle JD Jr, Atabaki SM, Holubkov R, Nadel FM, Monroe D, Stanley RM, Borgialli DA, 
Badawy MK, Schunk JE, Quayle KS, Mahajan P, Lichenstein R, Lillis KA, Tunik MG, Jacobs ES, Callahan JM, Gorelick MH, 
Glass TF, Lee LK, Bachman MC, Cooper A, Powell EC, Gerardi MJ, Melville KA, Muizelaar JP, Wisner DH, Zuspan SJ, Dean JM, 
Wootton-Gorges SL; Pediatric Emergency Care Applied Research Network (PECARN). Identification of children at very low 
risk of clinically-important brain injuries after head trauma: a prospective cohort study. Lancet. 2009 Oct 3;374(9696):1160- 
70. doi: 10.1016/S0140-6736(09)61558-0. Epub 2009 Sep 14. 
2Schonfeld D1, Bressan S, Da Dalt L, Henien MN, Winnett JA, Nigrovic LE. Pediatric Emergency Care Applied Research 
Network head injury clinical prediction rules are reliable in practice. Arch Dis Child. 2014 May;99(5):427-31. doi: 10.1136/ 
archdischild-2013-305004. Epub 2014 Jan 15. 
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Figure A2-1: 
PECARN Decision Rule1 

 
 
 

1Kuppermann 
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Conducting the PECARN Decision Rule 
 

Assessment  

When configured on, the PECARN Decision rule assessment will be 
available for pediatric patients in appropriate age range at the top of 

Figure A2-2:  
PECARN Start from Hub 

the Information Hub screen to assess whether or not a CT scan is  
recommended per the rule (Figure A2-2).  

After clicking the START button for the PECARN DECISION RULE, a 
   

 
brief reminder of the appropriate age population and the paper where   
the rule was initially published will display (Figure A2-3).  

When proceeding through the rule, the screen first provides prompts  
regarding altered mental status, GCS (Glasgow Coma Scale) score,  
and basilar skull fracture (Figure A2-4). If any signs of altered mental  
status (including a GCS score below 15) or basilar skull fracture are  
noted, the device provides the PECARN Decision Rule result of “CT 
Recommended.” 

Figure A2-3: 
PECARN Begin 

If no signs of altered mental status or basilar skull fracture are noted,  
the device proceeds to prompts regarding severe mechanisms of injury,  
loss of consciousness, severe headache, and vomiting (Figure A2-5).  

If none of the symptoms are present, the device provides the PECARN  
Decision Rule result of “CT not recommended”. If any of the symptoms  
are present, the device presents a PECARN Decision Rule result of  
“Observation versus CT on the basis of other clinical factors” with  
verbiage from the original PECARN Decision Rule publication.   

 
Figure A2-6 displays the three possible results of the PECARN 
assessment. 

 
 

Figure A2-4: 
Altered Mental Status, GCS Score, 

 Basilar Skull Fracture 

In each of the three result cases, the operator may confirm the result to  

save it or select the “Previous” button to return to the assessment and  
adjust answers as necessary. Once results are confirmed, they may not  
be edited and they are displayed on the Hub (Figure (A2-7). The  
operator may select REVIEW to review the data entered.  
  
  
  

  
 

Figure A2-5: 
Severe mechanisms of injury, loss 

 of consciousness, severe headache, 
 and vomiting 
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Figure A2-6:  
PECARN Assessment 

Results Screens 
 
 
 
 
 

Figure A2-7: 
PECARN Assessment Results in 

Information Hub 
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Appendix 3: Patient Session PDF Report 
 
 
 
 
 
 

 SESSION INFORMATION 
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Appendix 4: Sports Concussion Assessment Tool – 5th Edition 
(SCAT5)
The SCAT5 is a standardized tool for evaluating concussions designed for use by physicians and licensed 
healthcare professionals. The SCAT5 cannot be performed correctly in less than 10 minutes.

If you are not a physician or licensed healthcare professional, please use the Concussion Recognition Tool 5 
(CRT5). The SCAT5 is to be used for evaluating athletes aged 13 years and older. For children aged 12 years or 
younger, please use the Child SCAT5.

Preseason SCAT5 baseline testing can be useful for interpreting post-injury test scores, but is not required 
for that purpose. Detailed instructions for use of the SCAT5 are provided on the following pages. Please read 
through these instructions carefully before testing the athlete. Brief verbal instructions for each test are given 
in italics. The only equipment required for the tester is a watch or timer.

Recognize and Remove
A head impact by either a direct blow or indirect transmission of force can be associated with a serious 
and potentially fatal brain injury. If there are significant concerns, including any of the red flags listed, then 
activation of emergency procedures and urgent transport to the nearest hospital should be arranged.

Key points
• Any athlete with suspected concussion should be REMOVED FROM PLAY, medically assessed and  
 monitored for deterioration. No athlete diagnosed with concussion should be returned to play on the  
 day of injury.

• If an athlete is suspected of having a concussion and medical personnel are not immediately available,  
 the athlete should be referred to a medical facility for urgent assessment.

• Athletes with suspected concussion should not drink alcohol, use recreational drugs and should not  
 drive a motor vehicle until cleared to do so by a medical professional.

• Concussion signs and symptoms evolve over time and it is important to consider repeat evaluation in  
 the assessment of concussion.

• The diagnosis of a concussion is a clinical judgment, made by a medical professional. The SCAT5  
 should NOT be used by itself to make, or exclude, the diagnosis of concussion. An athlete may have a  
 concussion even if their SCAT5 is “normal”.

Remember
• The basic principles of first aid (danger, response, airway, breathing, circulation) should be followed.

• Do not attempt to move the athlete (other than that required for airway management) unless trained 
 to do so.

• Assessment for a spinal cord injury is a critical part of the initial on field assessment.

• Do not remove a helmet or any other equipment unless trained to do so safely.

sharad.baliyan
Sticky Note
Cancelled set by sharad.baliyan
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Appendix 4 SCAT 5 Decision Rule
There are two versions of the SCAT5 available with BrainScope One:
 • Immediate or On-Field Assessment
 • Office or Off-Field Assessment 

The SCAT5 Office or Off-Field Assessment test sequence, will be 
available after the SCAT5 Immediate or On-Field Assessment test 
sequence. 

For Immediate or On-Field Assessment see Figure A20-1; for Sideline 
and Office or Off-Field Assessment see Figure A20-2.

Figure A20-1 appears when the operator has not completed the 
Immediate or On-Field Assessment and the version in Figure A20-2 
appears when the operator has completed the Immediate or On-Field 
Assessment.

To begin the SCAT5 from the Information Hub, press START (Figure 
A20-1 or A20-2) next to the appropriate assessment and the handheld 

will navigate to SCAT5 Start (Figure A20-3 or A20-4).

NOTE: Scoring on the SCAT5 should not be used as a stand-
alone method to diagnose concussion, measure recovery 
or make decisions about an athlete’s readiness to return to 
competition after concussion. Since signs and symptoms 
may evolve over time, it is important to consider repeat 

evaluation in the acute assessment of concussion.

The "Date of Injury" field on the SCAT5 Immediate Assessment 
Start screen (Figure A20-3) will be populated with the date of injury 
entered in Patient Information.  The "Date" field on the SCAT5 Office 
Assessment Start screen (Figure A20-4) will be populated with the 
current date.

The "Name", "DOB", and "ID Number" fields on both start screens will 
be pre-populated for the current session. The "Examiner" field is pre-
populated, but editable.

Figure A20-2:
Start SCAT5 After Immediate Assessment

Figure A20-1: 
Start SCAT5

Figure A20-3: 
Start SCAT5- Immediate Assessment

Figure A20-4:
Start SCAT5 - Office Assessment
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SCAT5 - Immediate or On-Field Assessment
Press START from the SCAT5 Immediate Assessment Start screen to 
navigate to a screen with the following instructions: 

"The following elements should be assessed for all athletes who 
are suspected of having a concussion prior to proceeding to the 
neurocognitive assessment and ideally should be done on field 
after the first  first aid / emergency care priorities are completed.

If any of the “Red Flags“ or observable signs are noted after 
a direct or indirect blow to the head, the athlete should be 
immediately and safely removed from participation and 
evaluated by a physician or licensed healthcare professional.

Consideration of transportation to a medical facility should 
be at the discretion of the physician or licensed healthcare 
professional.

The GCS is important as a standard measure for all patients and 
can be done serially if necessary in the event of deterioration 
in conscious state. The Maddocks questions and cervical spine 
exam are critical steps of the immediate assessment; however, 
these do not need to be done serially."

Press NEXT to navigate to the SCAT5 Immediate Assessment Red 
Flags (Figure A20-5) 

Red Flags:
• Neck pain or tenderness
• Double vision
• Weakness or tingling/burning in arms or legs
• Severe or increasing headache
• Seizure or convulsion
• Loss of consciousness
• Deteriorating conscious state
• Vomiting
• Increasingly restless, agitated or combative

 
Press NEXT to navigate to SCAT5 Observable Signs 1 and 2 (Figure 
A20-6).

The SCAT5 Observable Signs 1 and 2 screens contain a series of 
questions to identify the potential signs of a concussion. The questions 
will cover the following signs:

• Lying motionless on the playing surface
• Balance / gait difficulties / motor incoordination: stumbling, 

slow / laboured movements

Figure A20-5: 
Immediate Assessment Red Flags

Figure A20-6: 
 Immediate Assessment Observable Signs
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• Disorientation or confusion, or an inability to respond 
appropriately to questions

• Blank or vacant look
• Facial injury after head trauma

Press NEXT to navigate to SCAT5 Immediate Assessment Maddocks.
 
The SCAT5 Immediate Assessment Maddocks - Memory Assessment 
(1) (Figure A20-7) will provide a text box to record the patient's memory 
of the event. The following instructions will be provided to read to the 
patient: 

“I am going to ask you a few questions, please listen carefully and 
give your best effort. First, tell me what happened?”

Record the response in the text box using the onscreen keyboard. 

Press NEXT to navigate to SCAT5 Immediate Assessment Maddocks - 
Memory Assessment (2)  (Figure A20-8).

To record the subject's response press either INCORRECT or 
CORRECT to the answer they provided and move on to the next 
question. Repeat these steps for all questions on the SCAT5 Immediate 
Assessment Maddocks - Memory Assessment (2). Press NEXT to 
navigate to SCAT5 Immediate Assessment GCS screen.

SCAT5 Immediate Assessment GCS (Figure A20-9) contains three 
drop-down menus to record responses for the following:

•  Best eye response (E)
•  Best verbal response (V)
•  Best motor response (M)

For Best eye response (E) the following options are available to select 
from in the drop-down menu:
 1 – No eye opening
 2 – Eye opening in response to pain
 3 – Eye opening to speech
 4 – Eye opening spontaneously

For Best verbal response (V) the following options are available to 
select from in the drop-down menu:
 1 – No verbal response
 2 – Incomprehensible sounds
 3 – Inappropriate words
 4 – Confused
 5 – Oriented

Figure A20-7: 
Immediate Assessment Maddocks - Memory 

Assessment (1)

Figure A20-8: 
Immediate Assessment Maddocks - Memory 

Assessment (2)

Figure A20-9: 
Immediate Assessment GCS
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Figure A20-11: 
Immediate Assessment Summary

For Best motor response (M) the following options are available to 
select from in the drop-down menu:
 1 – No motor response
 2 – Extension to pain
 3 – Abnormal flexion to pain
 4 – Flexion/Withdrawal to pain
 5 – Localizes to pain
 6 – Obeys commands

Once the options for each response have been recorded the SCAT5 
Immediate Assessment GCS will display the Glasgow Coma Scale 
score (E+V+M) at the bottom of the screen (Figure A20-9).

Press NEXT to navigate to the SCAT5 Immediate Assessment 
Cervical Spine (Figure A20-10).

To record the response press either YES or NO and move on to the 
next question. Repeat these steps for all questions on the SCAT5 
Immediate Assessment Cervical Spine. Press NEXT to navigate to 
SCAT5 Immediate Assessment Summary (Figure A20-11).

On the SCAT5 Immediate Assessment Summary review the results 
and press CONFIRM to return to the Information Hub screen. To 
view the SCAT5 Immediate Assessment results press VIEW from the 
Information Hub (Figure A20-12). 

 
SCAT5 - Office or Off-Field Assessment
To begin the SCAT5 Office or Off Field Assessment from the 
Information Hub, press START (Figure A20-2) and the handheld will 
navigate to SCAT5 Office Assessment Start (Figure A20-4).

NOTE: The neurocognitive assessment should be done in 
a distraction-free environment with the athlete in a resting 
state.

Press START from the SCAT5 Office Assessment Start screen to 
navigate to the SCAT5 Office Assessment Athlete Background 1 
through 3 screens (Figure A20-12).

The SCAT5 Office Assessment Athlete Background 1 through 3 
provide a series of questions on the subjects background. Enter 
information using either the onscreen keyboard or by pressing the 
appropriate checkbox. At the end of the SCAT5 Office Assessment 
Athlete Background press NEXT to navigate to the SCAT5 Office 
Assessment Symptoms 1 through 9 screens. 

Figure A20-10: 
Immediate Assessment Cervical Spine

Figure A20-12: 

Assessment Athlete Background 1
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Figure A20-13: 
Office Assessment Symptoms 1 

The SCAT5 Office Assessment Symptoms 1 screen (Figure A20-
13) provides instructions for the symptoms evaluation. Check either 
Baseline or Post-injury, press NEXT and then hand the device to the 
subject. 
The SCAT5 Office Assessment Symptoms 2 through 9 screens (Figure 
A20-14) shows an example of one of the screens) will run through a 
series of symptoms comparing the symptoms to before the accident 
and rating each symptom by severity on a scale of 0-6 with the 
following labels:
 • 0 – Absent
 • 1, 2 – Mild
 • 3, 4 – Moderate
 • 5, 6 – Severe

Once the last response has been recorded press NEXT to advance to 
the SCAT5 Office Assessment Symptoms Summary (Figure A20-15).

The SCAT5 Office Assessment Symptoms Summary will display the 
total number of symptoms recorded and the symptom severity score.

The SCAT5 Office Assessment Symptoms Summary allows for the 
operator to answer two questions to record whether the symptoms get 
worse with physical or mental activity.

The SCAT5 Office Assessment Symptoms Summary allows for the 
operator to ask the subject the following: 

"If 100% is feeling perfectly normal, what percent of normal 
do you feel?” 

If the subject replied, not 100%, ask the subject why and record it using 
the onscreen keyboard. 
Press NEXT to navigate to SCAT5 Office Assessment Cognitive 
Screening.

Figure A20-14: 
Office Assessment Symptoms 2  

Figure A20-15: 
SCAT3 Office Assessment Symptoms Summary

Yes

Yes
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The SCAT5 Cognitive Evaluation includes a cognitive assessment of 
the following areas:
 • Orientation
 • Immediate Memory
 • Concentration

The SCAT5 Office Assessment Orientation (Figure A20-16) consists of 
a series of questions to determine the subject’s ability to identify time 
accurately.

Press NEXT to navigate to the SCAT5 Office Assessment Immediate 
Memory screens. 

NOTE: The Immediate Memory component can be completed 
using the traditional 5-word per trial list or optionally using 
10-words per trial to minimize any ceiling effect. All 3 trials 
must be administered irrespective of the number correct on 
the first trial. Administer at the rate of one word per second.

Please choose either the 5 or 10 word list groups.

The SCAT5 Office Assessment Immediate Memory 1 (Figure A20-17)
will contain the following instructions for the operator to read to the 
subject:

  “I am going to test your memory. I will read you a list of 
words and when I am done, repeat back as many words as 
you can remember, in any order. For Trials 2 & 3: I am going 
to repeat the same list again. Repeat back as many words 
as you can remember in any order, even if you said the word 
before.”

Press NEXT to navigate to the SCAT5 Office Assessment Immediate 
Memory 2 screen (Figure A20-18 and A20-19).

The SCAT5 Office Assessment Immediate Memory 2 contains ether 
a 5 word list, five pairs (ten total) of checkboxes, or a 10 word list, 10 
pairs (20 total) of checkboxes, with each pair displayed next to a test 
word defined by the selected list.

On the SCAT5 Office Assessment Immediate Memory 2, press SWAP 
to switch to a different list. The current list will be displayed next to 
the SWAP button; e.g. “List A”, “List B” or “List C”. Each time SWAP is 
selected, the display for the List column title shall cycle from “List A” 
through “List F" (5 word list) or "List H" through "List J" (10 word list), 
and then back to either “List A” or "List H".

Figure A20-16: 
Orientation

Figure A20-17: 
Office Assessment Immediate Memory 1

Figure A20-18: 
Office Assessment Immediate Memory 2 (5 

word list)



SPC-00184
BrainScope ONE User Manual

Appendix 4 A4-10

The SCAT5 Office Assessment Immediate Memory 2 uses the test 
words for each list as defined in the table below:

List Name Ordered Test Words

List A Finger, Penny, Blanket, Lemon, Insect

List B Candle, Paper, Sugar, Sandwich, Wagon

List C Baby, Monkey, Perfume, Sunset, Iron

List D Elbow, Apple, Carpet, Saddle, Bubble

List E Jacket, Arrow, Pepper, Cotton, Movie

List F Dollar, Honey, Mirror, Saddle, Anchor

List H  
(10 word list)

Finger, Penny, Blank, Lemon, Insect, Candle, Paper, Sugar, Sandwich, 

Wagon

List I
(10 word list)

Baby, Monkey, Perfume, Sunset, Iron, Elbow, Apple, Carpet, Saddle, 

Bubble

List J
(10 word list) Jacket, Arrow, Pepper, Cotton, Movie, Dollar, Honey, Mirror, Saddle, Anchor

The SCAT5 Office Assessment Immediate Memory 3 navigates to 
Trial 2 of 3 and SCAT5 Office Assessment Immediate Memory 4 
navigates to Trial 3 of 3. 

At the end of Trial 3, on both the 5 and 10 word list, a text box is 
available to enter Time the last trial was completed. Enter the time 
and press NEXT to navigate to the SCAT5 Concentration section. 

The SCAT5 Office Assessment Digits Backwards 1 (Figure A20-20)
will contain the following instructions for the operator to read to the 
subject.

  “I am going to read a string of numbers and when I am 
done, you repeat them back to me in reverse order of how I 
read them to you.  For example, if I say 7-1-9, you would say 
9-1-7.”

NOTE: If subject answers correctly, go to next string length. 
If incorrect, read trial 2. 1 pt. possible for each string length. 
Stop after incorrect on both trials. The digits should be read 
at the rate of one per second.

Figure A20-19: 
Office Assessment Immediate Memory 2 (10 

word list)

Figure A20-20: 
Office Assessment Digits Backwards 1
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List Trial 1 Trial 2

List A

4-9-3,
3-8-1-4,

6-2-9-7-1,
7-1-8-4-6-2

6-2-9,
3-2-7-9,

1-5-2-8-6,
5-3-9-1-4-8

List B

5-2-6,
1-7-9-5,

3-8-5-2-7,
8-3-1-9-6-4

4-1-5,
4-9-6-8,

6-1-8-4-3,
7-2-7-8-5-6

List C

1-4-2
6-8-3-1

4-9-1-5-3
3-7-6-5-1-9

6-5-8
3-4-8-1

6-8-2-5-1
9-2-6-5-1-4

List D

7-8-2
4-1-8-3

1-7-9-2-6
2-6-4-8-1-7

9-2-6
9-7-2-3

4-1-7-5-2
8-4-1-9-3-5

List E

3-8-2
2-7-9-3

4-1-8-6-9
6-9-7-3-8-2

5-1-8
2-1-6-9

9-4-1-7-5
4-2-7-9-3-8

List F

2-7-1
1-6-8-3

2-4-7-5-8
5-8-6-2-4-9

4-7-9
3-9-2-4

8-3-9-6-4
3-1-7-8-2-6

Press NEXT to navigate to SCAT5 Office Assessment Months in 
Reverse.

SCAT5 Office Assessment Months in Reverse (Figure A20-22) 
contains the following information to be read by the operator to the 
subject:

 “Now tell me the months of the year in reverse order.  
Start with the last month and go backward.  So you’ll say 
December, November.  Go ahead.”

Press the checkbox with 0 for incorrect answer and 1 for correct 
answer. Press NEXT to navigate to the SCAT5 Neurological Screen 
sections.

Figure A20-21: 
Office Assessment Digits Backwards 2

The SCAT5 Office Assessment Digits Backwards 2 (Figure A20-21) 
will contain columns for “Trial 1”, “Trial 2” and the answer (“Y” or “N”).

The SCAT5 Office Assessment Digits Backwards 2 uses the test 
numbers for each list as defined in the table below:

Figure A20-22:
Office Assessment Months in Reverse
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Neurological Screen
The SCAT5 Office Assessment Neurological Screen Questionnaire 
(Figure A20-23) presents a series of questions to ask the patient 
- reading skills, range of motion, eye movement, finger nose 
coordination and tandem gait performance ability. Record the results 
in the "Y" or "N" column. Press NEXT to navigate to SCAT5 Office 
Assessment mBESS 1.

The SCAT5 Office Assessment mBESS 1 (Figure A20-24) allows for 
entry of the following conditions: 
 1. Testing foot (left or right)
 2. Testing surface (hard floor, field, etc.)

 3. Type of footwear

Press NEXT to navigate to SCAT5 Office Assessment mBESS 2. 

SCAT5 Office Assessment mBESS 2 displays types of errors and a 
statement to be read to the patient. 

Balance testing – types of errors
 1. Hands lifted off iliac crest
 2. Opening eyes
 3. Step, stumble, or fall
 4. Moving hip into > 30 degrees abduction
 5. Lifting forefoot or heel
 6. Remaining out of test position > 5 sec

Instructions to be read to the patient: 

"I am now going to test your balance.  Please take your 
shoes off (if applicable), roll up your pant legs above ankle 
(if applicable), and remove any ankle taping (if applicable).  
This test will consist of three twenty second tests with 
different stances."

Press NEXT to navigate to SCAT5 Office Assessment mBESS 3. 

Figure A20-23:  
Office Assessment Neurological Screen 

Questionnaire

Figure A20-24: 
Office Assessment mBESS 1
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NOTE: Each of the 20-second trials is scored by counting the 
errors, or deviations from the proper stance, accumulated by 
the athlete. The examiner will begin counting errors only after 
the individual has assumed the proper start position. The 
mBESS is calculated by adding one error point for each 
error during the three 20-second tests. The maximum 
total number of errors for any single condition is 10. If an 
athlete commits multiple errors simultaneously, only one error 
is recorded but the athlete should quickly return to the testing 
position, and counting should resume once subject is set. 
Subjects that are unable to maintain the testing procedure 
for a minimum of five seconds at the start are assigned the 
highest possible score, ten, for that testing condition.

NOTE: For all SCAT5 Balance Tests the following apply:

• Once START has been selected a timer will replace 
“Start” and count down from 20 seconds to 0 seconds 
(Figure A20-25)

• Once the timer has reached 0 seconds START will 
reappear and the test is complete.

• During the test press the PLUS and MINUS to increase 
or decrease the number of errors that occur during the 
20 second testing period. Errors recorded will appear in 
red above the PLUS and MINUS.

• Once a test is complete press NEXT to proceed to the 
next stance test. 

• At any time, press PREVIOUS to navigate to the previous 
screen.

Double Leg Stance
SCAT5 Office Assessment mBESS 3 provides the following 
instructions on the screen that must be read to the subject prior to 
starting:

“The first stance is standing with your feet together with your 
hands on your hips and with your eyes closed. You should try 
to maintain stability in that position for 20 seconds. I will be 
counting the number of times you move out of this position. I will 
start timing when you are set and have closed your eyes.”

Confirm with the subject that they understand the instructions and 
press NEXT to navigate to SCAT5 Office Assessment mBESS 4  
(Figure A20-27). 

Figure A20-25: 
Start Button  

Figure A20-27: 
Office Assessment mBESS 4 Double Leg 

Stance 

Figure A20-26: 
Information - Type of Errors
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Once the subject is in place, press START on SCAT5 Office 
Assessment mBESS 4 to begin testing. When completed, press 
NEXT to navigate to the single leg stance assessment, SCAT5 Office 
Assessment mBESS 5.

Single Leg Stance
The following instructions will appear on the SCAT5 Office Assessment 
mBESS 5 screen and must be read to the subject prior to starting:

 “If you were to kick a ball, which foot would you use?  [This will 
be the dominant foot]  Now stand on your non-dominant foot.  
The dominant leg should be held in approximately 30 degrees of 
hip flexion and 45 degrees of knee flexion.  Again, you should try 
to maintain stability for 20 seconds with your hands on your hips 
and your eyes closed.  I will be counting the number of times 
you move out of this position.  If you stumble out of this position, 
open your eyes and return to the start position and continue 
balancing.  I will start timing when you are set and have closed 
your eyes.”

Confirm with the subject that they understand the instructions and 
press NEXT to navigate to SCAT5 Office Assessment mBESS 6 (Figure 
A20-28). 

Once the subject is in place, press START. When completed, press 
NEXT to navigate to the single leg stance assessment, SCAT5 Office 
Assessment mBESS 7.

Tandem Leg Stance
The following instructions will appear on the SCAT5 Office Assessment 
mBESS 7 screen and must be read to the subject prior to starting:

 “Now stand heel-to-toe with your non-dominant foot in back.  
Your weight should be evenly distributed across both feet.  
Again, you should try to maintain stability for 20 seconds with 
your hands on your hips and your eyes closed.  I will be counting 
the number of times you move out of this position.  If you stumble 
out of this position, open your eyes and return to the start 
position and continue balancing.  I will start timing when you are 
set and have closed your eyes.”

Confirm with the subject that they understand the instructions and 
press NEXT to navigate to SCAT5 Office Assessment mBESS 8. 

Once the subject is in place, press START. When completed, press 
NEXT to navigate to the delayed recall assessment, SCAT5 Office 
Assessment Delayed Recall (Figure A20-29).

Figure A20-28:
Office Assessment mBESS 6 

Single Leg Stance 

Figure A20-29:
Office Assessment mBESS 8 

Tandem Leg Stance 
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Delayed Recall
The delayed recall should be performed after completion of the 
Balance Examination. 

SCAT5 Office Assessment Delayed Recall (examples of 5 and 10 
word lists, Figure A20-30 or A20-31) will navigate to the list that was 
completed in SCAT5 Office Assessment Immediate Memory 2 (5 or 10 
word list). 

SCAT5 Office Assessment Delayed Recall provides the following 
instructions that must be read to the subject prior to starting the 
delayed recall test:

Do you remember that list of words I read a few times 
earlier? Tell me as many words from the list as you can 
remember in any order.

Score 1 pt. for each correct response

Record the time the test was started and check either the 
INCORRECT or CORRECT checkbox for the response. 

Once the test is complete press NEXT to proceed to the SCAT5 Office 
Assessment Decision 1 screen (Figure A20-32).

Figure A20-30: 
Office Assessment Delayed Recall

(5 word list)

Figure A20-31: 
Office Assessment Delayed Recall

(10 word list)
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The SCAT5 Office Assessment Decision 1 screen (Figure A20-32) will 
display results from each of the testing sections from the SCAT5.

Press NEXT to navigate to the SCAT5 Office Assessment Decision 2 
screen (Figure A20-33).

The SCAT5 Office Assessment Decision 2 screen provides a series of 
questions to be answered based on the operator's clinical decision.

Check the checkbox that best corresponds with the answer to the 
question and then press NEXT to navigate to the SCAT5 Office 
Assessment Decision 3 screen (Figure A20-34).

On the SCAT5 Office Assessment Decision 3 screen use the onscreen 
keyboard to enter operator signature, name, title and registration 
number (if applicable). 

NOTE: Scoring on the SCAT5 should not be used as a stand-
alone method to diagnose concussion, measure recovery 
or make decisions about an athlete's readiness to return to 
competition after concussion.  

Press NEXT to navigate to the SCAT5 Office Assessment Clinical 
Notes screen. 

Using the onscreen keyboard, enter clinical notes about the 
assessment to be included with the results and available on the 
printed report. 

Press CONFIRM to navigate to the Information Hub screen.

At any time, press PREVIOUS to navigate to the previous screen.

Figure A20-32:
Office Assessment Decision 1

Figure A20-33:
Office Assessment Decision 2

Figure A20-34:
Office Assessment Decision 3
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SCAT5 Detailed Results
Detailed results on current and previous SCAT5 tests are stored in the 
database and can be accessed from the Information Hub screen.

Once a SCAT5 test session has been completed the SCAT5 scores will 
replace the START button next to the SCAT5 test on the Information 
Hub.

To access the SCAT5 Detailed Results screen do either of the following 
depending on what options are available:

 1)  Press VIEW next to Immediate Assessment (Figure A20-35) 
from the Information Hub screen to view the detailed results 
of the Immediate Assessment testing.

 2) Press the score (Figure A20-36) from the Information Hub  
     screen to view the detailed results of the Office Assessment  
                 testing.

NOTE: The SCAT5 Office Assessment Detailed Results 
will default to view the CURRENT TEST tab. The SCAT5 
Immediate Assessment Detailed Results only display the 
current test. The SCAT5 Immediate Assessment can only be 
executed once whereas the SCAT5 Office Assessment can 
be executed several times. 

Current Test Tab
The SCAT5 Office Assessment Current Test Detailed Results (Figure 
A20-37) displays a summary of the assessment results. The SCAT5 
Office Assessment Current Test Detailed Results contains two 
options to select from:

• Review – access responses and results from the SCAT5 
Office Assessment

• New Test – start a new test

Press REVIEW to navigate to the review screens. An example of a 
SCAT5 Office Assessment Review screen is shown in Figure A20-38. 

Press CLOSE to return to the Information Hub.  

NOTE: While reviewing patient information the screen header 
will contain “Review” to inform the operator that they are 
currently in review mode.

Figure A20-37: 
Current Test Detailed Results for SCAT5 Office 

Assessment

Figure A20-35:
SCAT5 After Immediate Assessment  

Figure  A20-36:
SCAT5 After Both Immediate and Office 

Assessment

2

1 VIEW
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The SCAT5 Office Assessment Review screens will appear in the 
exact order of the testing sequence. 

At the end of the SCAT5 Office Assessment Review sequence (Figure 
A20-38) press CONFIRM to return to the SCAT5 Office Assessment 
Current Test Detailed Results (Figure A20-37).

From SCAT5 Office Assessment Current Test Detailed Results 
(Figure A20-37) a new test can be started. 

Press NEW TEST to begin the SCAT5 test. 

For instructions on completing a new SCAT5 test refer to the sections 
above.

Immediate or On field Assessment SCAT5 Office Assessment 
Previous Summary tab(Figure A20-39) will appear displaying the test 
results for that selected test. To review the results press REVIEW to 
navigate to the review screens. Review of the test results follow the 
same navigation sequence as the current test review screens. 

For instructions on reviewing and starting a new test refer to the 
sections above.

Figure A20-39:
Example of a SCAT5 immediate Summary

Figure A20-38:
Example of a SCAT5 Office Assessment Review 

Screen
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Appendix 5: Military Acute Concussion Evaluation 2 (MACE 2) 
Data Collection
The Military Acute Concussion Evaluation 2 (MACE 2) is a screening test designed for the acute evaluation 
of concussion developed by the Defense and Veterans Brain Injury Center (DVBIC). The test is currently 
the only standardized and most widely used method for evaluation of acute mild TBI (also referred to as 
concussion) in military operational settings.

The MACE 2 consists of 2 sections – History of Head Injury (Concussion Screening) and computerized 
version of the Standardized Assessment of Concussion (SAC) (Full Assessment). The sections consist of the 
following:

A. Description of the incident
B. Alteration of Consciousness or Memory
C. Cognitive Exam – Standardized Assessment of Concussion (SAC)

a. Orientation
b. Immediate Memory
c. Neurological Screen
d. Concentration
e. Delayed Recall

There are two versions of the MACE available with the BrainScope One:

• MACE Concussion Screening

• Full MACE 2 Exam

The Full MACE Exam test sequence will be available after the MACE Concussion Screening test sequence.
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Figure A9-1:
MACE Start from the  

Information Hub

Figure A9-2:
MACE Full Assessment when Concussion 

Screening is completed

To begin a MACE assessment from the Information Hub, press START 
(Figure A9-1 or A9-2) next to the appropriate assessment and the 
handheld will navigate to MACE Start (Figure A9-3).

The Full Mace Exam sequence, will be available after the MACE 
Concussion Screening test sequence. 

For Concussion Screening see Figure A9-1; for Full Exam see Figure 
A9-2.

Figure A9-1 appears when the operator has not completed the 
Concussion Screening and Figure A9-2 appears when the operator 
has completed the Concussion Screening.

Concussion Screening
Press START (Figure A9-1) and the handheld will navigate to the 
MACE Start (Figure A9-3a).

The Date and Time of Injury, Date and Time of Evaluation will be pre-
populated from the entry in the Patient Information screens. Text entry 
fields are available for Service Member ID, Unit and Examiner. 

Press START to navigate to the MACE RED FLAGS screen. 

The MACE red flags provides the following instructions:

Evaluate for red flags in patients with Glasgow Coma Scale (GCS) 
13-15, assessed from the following (figure A9-3b)

Figure A9-3a: MACE Start

Figure A9-3b: Red Flags
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The first section of the Concussion Screeing begins with description 
of the incident (an example of a screen in this section is provided in 
Figure A9-4a).

Ask the patient to describe memories of the incident and enter the 
text using the on-screen keyboard. Press DONE on the on-screen 
keyboard when complete.  

Fill out Observable signs, type of event & any jolt to the head as shown 
in screen A9-4b, A9-4c & A9-4d below

Press NEXT button to proceed into each sub section.

Record the type of event using a pre-populated list of possible causes. 
Select one or as many as applies. If you select OTHER enter a cause of 
injury not listed.  Capture any details about head jolts.

Press NEXT to proceed to the next section.

NOTE: If a button is inadvertently selected, select the button 
again to unselect.

The next sections enable data collection of any amnesia, loss of 
consciousness, previous concussions and symptoms associated with 
the incident (an example of a screen in this section is provided in Figure 
A9-5).

 

Upon completion of the history of head injury section, press NEXT to 
proceed with the viewing the Concussion Screening results.

Figure A9-4a:
MACE Description of Incident

Figure A9-4b:
MACE observable signs

Figure A9-4c:
MACE type of event

Figure A9-4d:
MACE head jolt

Figure A9-5:
MACE Alteration of Consciousness or Memory 

(AOC/LOC/PTA)
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There are three options for the MACE Concussion Screening Results.

1. Complete the Screening – The results are not complete

2. Continue with MACE – MACE results indicate need for further 
assessment

3. Stop MACE – MACE results indicate there is not a need for 
further assessment

If the Complete the Screening MACE Results screen is displayed 
(Figure A9-6) press PREVIOUS to return to the previous pages and 
complete the screening. The results of the Concussion Screening have 
been found to be incomplete and will need to be completed prior to 
moving on with the full MACE exam, if available. The NEXT button will 
be grayed out.

Press CONFIRM (Figure A9-7) to return to the Information Hub. 
The Full MACE Exam can then be started to complete the Cognitive, 
Neurological and Symptoms portions of the MACE. (Figure A9-2) 

If the patient is not found to have an injury event and an alteration of 
consciousness based on the data entered by the operator, the Stop 
MACE Results screen will appear (Figure A9-8).

If the Stop MACE Results screen appears, press CONFIRM to navigate 
back to the Information Hub.

To start Full assessment, tap on tab for Full Assessment, and tap on 
Begin Full Assessment as seen on figure A9-8b.

Figure A9-8a: 
Stop the MACE

Figure A9-8b: 
Full Assessment

Figure A9-7: 
Continue the MACE  

(continue with full assessment)

Figure A9-6:
Complete the Screening
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Cognitive Assessment
The MACE 2 – Orientation provides information related to the current 
time of assessment. Ask the patient about the month, date, day of 
week, year and time and record each correct answer by selecting 
the corresponding button. (an example of a screen in this section is 
provided in Figure A9-9).

The Immediate Memory test assesses how well a list of five pre-
populated words can be memorized.

From the MACE 2 – Immediate Memory, read the list of words and 
select the corresponding button when repeated back. After each 
exercise, press NEXT to advance to the next trial. This exercise must 
be repeated three times to proceed (Trial 1 of 3, Trial 2 of 3, etc.) (an 
example of a screen in this section is provided in Figure A9-10)

Multiple lists of words exist (A-F) for subsequent testing at a later time. 
Press List A/B/C/D/E from the dropdownto generate a new list of 
words if the patient was recently administered the A list, for example.

Complete a standard neurological screening examination and select 
NORMAL or ABNORMAL  for speech fluency, word finding, grip 
strength, pronator drfit, signle leg stance, tandem gait, pupil response 
& eye tracking. (an example of a screen in this section is provided in 
Figure A9-11).

The Concentration test consists of numeric and verbal exercises (an 
example of a screen in this section is provided in Figure A9-12).

For the numeric exercise, read the list of numbers and ask the 
patient to repeat it in reverse order. If the patient correctly recalls 
the numbers in the correct sequence, select CORRECT; otherwise 
select INCORRECT. Selecting CORRECT will enable a new list with 
longer strings of numbers until the evaluation is complete. Selecting 
INCORRECT will enable a new list of numbers with the same degree 
of difficulty. If two consecutive evaluations are incorrect, the evaluation 
for this exercise is complete.

Press SWAP to generate a new list of numbers if the patient was 
recently administered the A list, for example.

For this verbal exercise, ask the patient to recite the months of the year 
in reverse order. If this is completed accurately, select CORRECT; 
otherwise select INCORRECT. Press NEXT.

Figure A9-10: 
MACE Immediate Memory

Figure A9-11: 
MACE Standard Neurological Screening

Figure A9-9:
MACE Orientation

Figure A9-12: 
MACE Concentration
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Last, on the Delayed Recall screen (Figure A9-13), ask the patient to 
recall the list of five words, introduced earlier during the test. 

NOTE: Do not provide the list to the patient.

Select the word(s) that are repeated by selecting the corresponding 
button. Press NEXT to proceed to the Symptom Screening.

VOMS Symptom Screening
The MACE 2 – Vestibular Ocular Motor Symptom Screening (Figure 
A9-14a) provides information related to the patient’s symptoms. Record 
the symptoms using a pre-populated list of possible symptoms (figure 
A9-14b). Select one or as many as applies. If you select OTHER enter a 
cause of injury not listed. 

Capture baseline, Smooth pursuits, Horizontal Saccades, Vertical 
Saccades, Convergence, Visual Motion sensitivity. At the end you will 
see a VOMS score  card (figure A9-14c)

Press NEXT to proceed to the next section.

Figure A9-14a:
MACE Symptom ScreeningFigure A9-14b:

MACE Symptom Screening

Figure A9-14c:
VOMS Score card

Figure A9-13:
MACE Delayed Recall
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MACE 2 Summary Screen
Upon completion of all sections of the MACE 2, the results will appear 
(Figure A9-16).

The MACE 2 score, composed from the answers in the SAC section, 
ranges from 0 to 30. The maximum total score for orientation, 
concentration and delayed recall is 5 each and immediate memory is 
15.

The Neurological Screening indicates Normal results in green and 
Abnormal results in red.

The Symptoms are rated “A”– no symptoms associated with injury, or 
“B” – symptoms associated with injury.

The MACE 2 Results located at the bottom of the screen is a summary 
of the Cognitive, Neurological and Symptoms sections of the test.

NOTE: Although cognitive is listed first in the summary of 
MACE 2 results, this should not suggest that any one of the 
three screening categories is more or less important than 
the others. Each area (Cognitive, Neurological, Symptoms) 
must be evaluated carefully. The results of all three 
evaluations must be included in any MACE 2 report for it 
to be considered complete. Regarding cognitive scores, in 
studies of non-concussed subjects, the mean total cognitive 
score was 28. Therefore, a score of < 30 does not imply that 
a concussion has occurred. Definitive normative data for a 
cut-off score are not available. The Concussion Management 
Algorithm stipulates that a cognitive score of < 25 or the 
presence of symptoms requires consultation with a provider.

For MACE 2 score interpretation, refer to the latest DVBIC mTBI/
Concussion Clinical Guidance, available at DVBIC website, http://
www.dvbic.org/

Figure A9-16:
MACE Summary
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MACE Detailed Results
Detailed results on current and previous MACE tests are stored in 
the database and can be accessed from the Information Hub. In 
the detailed results screens the operator can review MACE 2 tests 
recorded.

To access the MACE Detailed Results, press the Proceed button or 
View button (Figure A9-17 or Figure A9-18) from the Information Hub.

NOTE: The MACE Full Assessment Detailed Results will 
default to view the Consussion Screening tab. The MACE 
Concussion Screening Detailed Results (Figure A9-19) only 
display the current test. 

Concussion Screening Tab
The MACE Full Assessment Current Test Detailed Results (Figure 
A9-19) contains two options to select from:

• Review – access responses and results for the entire MACE 
assessment

• Return to Hub

NOTE: While reviewing patient information the screen will only be in 
view mode, the operator cannot make any edits or changes.

Figure A9-19:
Concussion screening

Figure A9-17: 
MACE results area from the Information Hub 
when Concussion Screening Only has been 

completed

Figure A9-18: 
MACE results area from the Information Hub 
when full assessment has been completed
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Appendix 5 A5-9

Full Assessment Tab
This tab show the cognitive assessment summary, congitive results, 
neurological results, symptom results, history and VOMS results and 
then MACE 2 overall results as seen in figure A9-20.

On this view, you can either

- Review all test data entry, by going into review mode

- Return to the infomation hub

Further, the text below also lists out some next steps and references.

Figure A9-20:
Full Assessment view
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