
Award Number: W81XWH-14-1-0173 

TITLE: Evaluation of the King-Devick Test to Assess Eye Movements and the Performance of Rapid Number 
Naming in Concussed and Non-Concussed Service Members 

PRINCIPAL INVESTIGATOR: Dr. Michael Dretsch 

CONTRACTING ORGANIZATION:       The Geneva Foundation 
 Tacoma, WA 98402 

REPORT DATE: July 2017 

TYPE OF REPORT: Annual 

PREPARED FOR: U.S. Army Medical Research and Materiel Command 
Fort Detrick, Maryland 21702-5012 

DISTRIBUTION STATEMENT:  

 Approved for public release; distribution unlimited 

The views, opinions and/or findings contained in this report are those of the author(s) and should not be construed as 
an official Department of the Army position, policy or decision unless so designated by other documentation. 



REPORT DOCUMENTATION PAGE Form Approved  
OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and 
maintaining the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202- 4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply 
with a collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1. REPORT DATE (DD-MM-YYYY)
July 2017

2. REPORT TYPE
Annual

3. DATES COVERED (From - To)
30Jun2016 - 29Jun2017

4. TITLE AND SUBTITLE
“Evaluation of the King-Devick Test to Assess Eye Movements 
and the Performance of Rapid Number Naming in Concussed and 
Non-Concussed Service Members” 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 
W81XWH-14-1-0173
5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S)
MAJ Michael Dretsch, PhD 

5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
The Geneva Foundation 
917 Pacific Ave., Ste. 600 
Tacoma, WA 98402 

8. PERFORMING ORGANIZATION REPORT
NUMBER 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)
U.S. Army Medical Research and Materiel Command
Fort Detrick, MD 21702-5012 

10. SPONSOR/MONITOR’S ACRONYM(S)

11. SPONSOR/MONITOR’S REPORT
NUMBER(S) 

12. DISTRIBUTION / AVAILABILITY STATEMENT
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES

14. ABSTRACT
This study’s objective is to determine to what extent the King-Devick Test results 
discriminate healthy individuals from both their pre-Combatives baseline and their post-
Combatives assessment, to determine to what extent individuals diagnosed as having an 
mTBI event differ from their King- Devick Test pre-Combatives baseline, and to determine 
to what extent individuals who report a history of concussion during their pre-
Combatives baseline differ from those who have not reported a prior concussive event. 

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF
ABSTRACT 
Unclassified 

18. NUMBER
OF PAGES 

19a. NAME OF RESPONSIBLE 
PERSON 
USAMRMC

a. REPORT
Unclassified 

b. ABSTRACT
Unclassified 

c. THIS PAGE
Unclassified 

19b. TELEPHONE NUMBER (include area 
code) 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std. Z39.18 

Email: michael.n.dretsch.mil@mail.mil

16

None listed



Table of Contents Page 

Introduction ..............................................................................................................................................................  4

Keywords .................................................................................................................................................................  4

Accomplishments .....................................................................................................................................................  5

Impact .......................................................................................................................................................................  6

Changes/Problems ....................................................................................................................................................  6

Products ....................................................................................................................................................................  6

Participants & Other Collaborating Organizations ..................................................................................................  7

Special Reporting Requirements ..............................................................................................................................  7

Appendices ...............................................................................................................................................................  7



4

Introduction: 
The primary study objective is to determine the concurrent validity, sensitivity, and specificity of the King-Devick 
Test to cognitive impairment of attentional processes associated with acute mild traumatic brain injury (mTBI) in 
service members.  The secondary objective it to explore the neurophysiological and neurostructural changes in the 
brain associated with both combatives training and acute concussion.  In addition, we will explore changes in 
microRNA and other small molecules as potential biomarkers of mTBI.   

Keywords: 
MTBI, concussion, neurocognitive 

ACCOMPLISHMENTS: 

What were the major goals of the project? 

1) Initiate, Plan and Design Study [Months 2-3]

2) Execute Study (collect and analyze data) [Months 3-9]

3) Conclude Study [Month 10]

What was accomplished under these goals? 
Data have been collected under two protocols. 

1) (A-18002) Evaluation of the King-Devick Test to Assess Eye Movements and the Performance of Rapid
Number Naming in Concussed and Non-Concussed Service Members. 

a. Baselines (n=117), Post-Training (n=62), Post-Injury (n=27)
2) (A-18002.2) Imaging Assessment of Neurological Changes Associated with Subconcussive and Concussive

Events in US Soldiers.
a. Control group (n=12) and mTBI group (n=3)

In addition we - 
1) Received approval of an amendment to the protocol (A-18002) with respect to changing the site PI and adding

the collection of saliva samples for microRNA analysis. Funds from this award will not be used for analysis of 
saliva RNA. Quadrant Biosciences will provide funding for analysis saliva RNA specimen.  

2) Received approval of an amendment to the protocol (A-18002.2) for adding the collection of saliva samples.
Funds from this award will not be used for analysis of saliva RNA. Quadrant Biosciences will provide 
funding for analysis saliva RNA specimen 

3) Approved for an additional six month no-cost extension in order to complete the study (approved 24 April
2017). 

4) Had a team meeting at Fort Benning, with all of the investigators and associates to discuss
recruitment/enrollment strategies, data management, and professional development. 

5) Our preliminary results:
a. For protocol  A-18002, a within-subjects analysis using paired samples test revealed that mean K-D

scores (smaller mean scores are better) were not significantly different between baseline (M = 41.54,
SD = 7.91) and post-training phases (M = 41.67, SD = 9.54) in students (n=82) who did not sustain a
concussion, t(81) = -.20, p = .841, 95% CI (-1.3, 1.1).   In contrast, in individuals who sustained a
concussion during Combatives (n=28), scores at baseline (M = 41.07, SD = 6.71) compared to post-
injury scores (M = 45.21, SD = 10.67) were significantly different, t(27) = -2.80, p = .009, 95% CI (-
7.2, -1.1), suggesting performance was markedly worse after a concussion. This finding suggests the
K-D is sensitive to cognitive decrements during the acute phase of a concussive injury, and not
subconcussive events occurring during Combatives training.

b. Additional analysis will include ROC and AUC, and positive and negative predictive power, to assess
sensitivity and specificity of the K-D to acute concussion as assessed via the MACE and SCAT2;
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concordance between MACE and SCAT2; correlations and changes between symptom severity and 
cognitive functioning; and mediating effects of prior/lifetime concussions and on scores as well as 
other mediators/moderators.  

c. For protocol A-18002.2, analysis of brain imaging and cognitive data being collected has not
commenced due to the slow participant enrollment rate. However, as of Oct 2017, our number of 
enrolled participants has greatly increased.  

6) Future analysis:
a. Future analysis (funded by Quadrant Biosciences) will include exploring saliva RNA for molecular

panels (biomarkers of up or down regulation of genes and proteins associated with concussion) that
might improve sensitivity/specificity to acute concussion beyond the K-D alone. In addition, linking
neural network integrity with differences in salivary RNA and cognitive function and symptoms
between concussed and non-concussed participants will improve our understanding of acute
concussion pathophysiology, and contribute to the validation of imaging and salivary biomarkers.

What opportunities for training and professional development has the project provided? 
 MAJ Dretsch and Ms. Fauth met face-to-face on two separate occasions for developing data management and 
analysis strategies. Currently planning on submitting an abstract for Teach and Research Conference, Auburn 
University, AL, for Ms. Fauth to present.  

How were the results disseminated to communities of interest?  
Updates have been briefed to the quarterly Noninvasive Neuro-Assessment Devices In progress Review Meetings 
(USAMRMC CCCRP).  

Press release in Army.mil and The Bayonet: 
https://www.army.mil/article/172262/king_devick_study_assesses_head_injuries_in_the_army 

What do you plan to do during the next reporting period to accomplish the goals? 
Complete data collection. Analyze data and provide findings.  

Impact  
The findings from this project has the potential to impact policy for screening concussion during training in CONUS. 
The secondary and tertiary effects may result in continued research within other military populations and operational 
environments. This policy change would come through dissemination of findings to USAMRMC, MEDCOM, OTSG, 
and DVBIC. The results of the second protocol aimed at exploring the neuroanatomical and pathophysiologic changes 
associated with combatives training (both subconcussive and concussive events) will inform the community of the 
sensitivity and specificity of various brain imaging techniques and epigenetic changes compared to neurocognitive 
measures.  

What was the impact on the development of the principal discipline(s) of the project? 
Nothing to Report 

What was the impact on other disciplines? 
Nothing to Report 

What was the impact on technology transfer? 

Nothing to Report 

What was the impact on society beyond science and technology? 
Nothing to Report  

https://www.army.mil/article/172262/king_devick_study_assesses_head_injuries_in_the_army


6

Changes/Problems 

Changes in approach and reasons for change  
The protocol was amended to add the collection of saliva samples in order to explore changes in microRNA as a 
potential biomarker of acute mTBI. Funds from this award will not be used for analysis of saliva RNA. 

Actual or anticipated problems or delays and actions or plans to resolve them 

The rate of enrollment for the Auburn Imaging protocol has been slower than expected to unforeseen issues. 
Participants often do not show up for their scheduled appointments. To mitigate this delay, a one-year no-cost 
extension was attained.  

Changes that had a significant impact on expenditures 
Nothing to Report 

Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select agents 

Nothing to Report

PRODUCTS:  
Nothing to Report 

Participants & Other Collaborating Organizations 
What individuals have worked on the project? 

Name:    Dr. Michael Dretsch 
Project Role:  Principal Investigator 
Researcher Identifier (e.g. ORCID ID): 
Nearest person month worked:      27.6 
Contribution to Project: Dr. Dretsch serves as the overall study PI on this research project. 

Name:    Jenifer Fauth 
Project Role:    Project Director 
Researcher Identifier (e.g. ORCID ID): 
Nearest person month worked:     24.9 
Contribution to Project: Jenifer Fauth serves as the Project Director and on-site lead for this 

research project. 

Has there been a change in the active other support of the PD/PI(s) or senior/key personnel since the last 
reporting period?  
We have had a change of site PI (Responsible for administrative oversight at Fort Benning). 

What other organizations were involved as partners?  
Auburn University MRI Research Center will be providing structural brain scans under a second protocol in order to 
assess changes in the brain associated with both combatives training and concussion.  

Quadrant Biosciences has provides supplies for collecting saliva samples for microRNA analysis for both protocols 
(e.g., Auburn University and Fort Benning). See press release: http://www.npr.org/sections/health-
shots/2017/05/04/526782407/spit-test-may-reveal-the-severity-of-a-child-s-concussion  

http://www.npr.org/sections/health-shots/2017/05/04/526782407/spit-test-may-reveal-the-severity-of-a-child-s-concussion
http://www.npr.org/sections/health-shots/2017/05/04/526782407/spit-test-may-reveal-the-severity-of-a-child-s-concussion
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Organization Name:  
Auburn University 
Quadrant Biosciences (saliva RNA analysis) 

Location of Organization: (if foreign location list country)  
Partner’s contribution to the project (identify one or more) 

X Financial support; 
 In-kind support (e.g., partner makes software, computers, equipment, etc., available to project staff);
 Facilities (e.g., project staff use the partner’s facilities for project activities);

X Collaboration (e.g., partner’s staff work with project staff on the project); 
 Personnel exchanges (e.g., project staff and/or partner’s staff use each other’s facilities, work at each
other’s site); and  
x Other – saliva kits and analysis of saliva RNA 

Special Reporting Requirements 
 None 

Collaborative Awards 
Nothing to Report 

Quad Charts  
The Quad Chart (available on https://www.usamraa.army.mil) shall be updated and submitted as an appendix. 

Appendices 
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A-18002. King Devick Study 
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A-18002.2. Auburn Imaging Study 
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