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     First off, I hope each one of you had a wonderful Christmas and New Year’s.  I’m 
extremely confident and optimistic about what this year holds for SUSNAOP and 
our community.  Below, we have another great newsletter.  LT “Tigger” Ramsburg, 
LT “Uncle” Armas, and LT Leah Bradley, our editorial team, have put an enormous 
amount of work into the NEXUS, for which I’m extremely grateful.  
 
     In the last edition of NEXUS, we outlined a number of initiatives we were look-
ing to implement across SUSNAOP and our community.  We have made positive 
steps on many of those that I want to highlight this quarter and in preparation for 
USNAC coming up in late February.   
 
     We voted and established a new BoG position of Social Director (a.k.a. Fun 
Boss).  I’m proud to announce that LT “Dory” Burton was selected to lead the 
charge.  He has a wide operating limit as long as he keeps us out of the Navy Times.  
Along with that is the establishment of SUSNAOP regions which the Social Director 
will help coordinate.  Below is a concept of how these might be organized: 
 
 
1. NCR/Pax 
2. Tidewater (NOR/VB 
3. North Carolina 
4. Jacksonville 
5. Pensacola 
6. Dayton 
7. Texas 
8. Yuma 
9. SoCal 
10. Lemoore 
11. Whidbey Island 
12. OCONUS (Japan/HI)   

 
           

     The purpose behind the Social Directors position and the SUSNAOP regions, is 
to stimulate and increase social gatherings across the community.  In each region we 
are looking for a Point of Contact to help coordinate gatherings in that local area.  
These gatherings could be focused on anything from simply grabbing dinner together 
to conducting professional development and record review discussions.  Bottom 
line, we want to be more purposeful and intentional about growing together as a 
community and fulfilling our values.  We will discuss this more during the 
SUSNAOP annual meeting at USNAC.     
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     USNAC is quickly approaching.  Registration is still open at http://www.usnac.info/register.  As many of you know, the 
conference was shortened due to the policy on conference costs.  The conference will take place from Monday, 25 February to 
Wednesday, 27 February.  All attendees are supposed to travel home on Wednesday.  There will be sessions conducted on 
Wednesday, so check out the proposed agenda and plan your travels accordingly.  Because of the schedule change, we had to 
move the SUSNAOP social to Monday night, 25 February.  As in the past few years, the social will be held at O’Riley’s Irish Pub 
downtown Pensacola.   

 

     As you know, SUSNAOP pays for, or helps to cover the costs of, social activities like the one we’ll have at USNAC.  In the 
past, we’ve collected annual dues ($21 electronic) at the USNAC social.  We are requesting that you go the website https://
www.susnaop.com/product-page/susnaop-annual-membership.  Please submit your payment for dues ahead of time.  This great-
ly helps out the BoG and specifically LT “SID” Salassi as the Treasurer.  Further, it allows us to pay for the social ahead of time 
and allows everyone to have a great time at the USNAC social without worrying about collecting dues.  We’ll send out a remind-
er message prior to the conference, and we’ll have the ability to accept dues all day Monday at USNAC.  Again, your help in this 
is greatly appreciated in order to reduce that burden the night of the social.     

      
     LT “Frozone” Alston continues to do an amazing job of developing our website.  His latest edition is the Awards page which 
proudly display our society awards, the names of award recipients, and our Honorary Members.   
 
     Finally, at the annual meeting we will need to vote to fill a handful of BoG positions for the coming years as well as ratify a 
couple changes to the bylaws.  The primary change is to increase the term of the President and Vice President from one year to 
two years.  This provides increased continuity among SUSNAOP leadership.  With this change, which will occur after this year, 
the President will be voted on separately and the VP will not automatically “fleet-up” as has been done in the past.  After US-
NAC, LCDR “Olive Oil” Hook will take over the role of President for a term of two years.  The following BoG positions will 
need to be voted on this year: 
  
 1. Vice President (two years) 
 2. Emeritus Member (one year; max of three) 
 3. Webmaster (two years) 
 

We encourage you to think deeply about either filling one of these critical roles for our society, or nominating someone you be-
lieve best fits these responsibilities.  Please reference the society bylaws on what these roles entail, and submit nominations to LT 
“SID” Salassi and myself.   

 

The NAOPP benefits greatly from the function of SUSNAOP and we could not do it without a strong and committed member-
ship that is eager to serve and contribute.  As always, please share any ideas you have to advance the impact of our Society and 
fulfill our values.   

 
~ LCDR Daniel “Val” Immeker  ~ 
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~ Pay  SUSNAOP Annual Dues www.susnaop.com ~ 
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     This potentially being my last letter to the SUSNAOP community as the NAOP Specialty Leader, I thought I would share 
insights into my “From the Specialty Leader” posts to MilSuite and the Google Group.  These articles started out as a weekly 
consolidation of “News You Can Use”.  However, after a disappointing promotion board, while I was Assistant Specialty Leader 
and covering for Captain Bates, I started to find my voice.  At my most prolific period of writing, I was reading multiple books, 
following several blogs, and listening to a half-dozen weekly podcasts.  These practices, along with daily journaling and medita-
tion on philosophy, were important habits which laid the foundations for the short writings.  I’ve pulled a quote and notes from 
my journal to take you along my thought process: 

     My first impressions of the Epictetus quote are 
that it is challenging work to identify and appro-
priately respond to false impressions.  One must 
be constantly training the mind to be alert and 
ready for action.  As with physical training, there 
are important and worthwhile benefits, but it is 
hard work.   

     This brings the following questions to mind:  

Why do we fail in our training?  Why do I fail to log all the training miles I should, and how does this relate to training my mind? 

     When I’m healthy, it’s generally easy for me to log the miles.  When it’s cold and rainy out, it is harder to keep on track.  
This reminds me of the book Switch: How to Change Things When Change is Hard in which the analogy of the Elephant, Path and 
Rider is used.  Sometimes the rider (my willpower) is weak and can have no effect on which way the elephant (my momentum/
inertia) is headed, but if I have set a good path, free of barriers (shoes at the door and running friend waiting), I get my training 
accomplished.  Now, how do I tie this back into training the brain to avoid false impressions?   

     The book I finished most recently was Leadership and Self-Deception.  It pointed out that when we don’t listen to the first voice 
in our head—the one that tells us to do the right thing, hold the elevator door, let the car into our lane—we then start to find 
justifications for not following it.  The subsequent voices in our head tell us all the reasons why we are right in not helping and 
why the other person did not deserve our assistance.  When we do this at work or at home, it creates a negative environment—
no “happiness and tranquility”.   

     So how, if this is our nature, do we stop it?  First, we need to practice listening to the initial voice in our head and to act in 
accordance with it.  When we fail, just like when we miss a workout, we need to reset and try again.  We also need to have 
help.  Friends, family, and colleagues can help coach us along, point out where we have deceived ourselves.  Nothing we ac-
complish or achieve comes solely from our own efforts.  Alex Honnold’s free solo climb of El Capitan could not have been 
achieved without the early support of his father under whose watchful eye he learned to climb or the friends with which he 
practiced climbing and who helped him clear loose rocks from the route.  Even you and I, as American tax payers, supported 
the Nation Parks Service preserving Yosemite for Alex’s climb. 

     Then to wrap it all up with key points and take home messages, I look back at the notes.  We must continue to exercise our 
minds, strive to do right, and help each other.  This will lead to “mastery, freedom, happiness, and tranquility” - in my mind - 
success.       

~ CAPT Leslie “Wood” Kindling ~ 

LETTER FROM THE SPECIALTY LEADER & PROGRAM MANAGER 
CAPT LESLIE “WOOD” K INDLING 
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This is the true athlete  -  the person in rigorous 
training against false impressions…   

The struggle is great, the task divine  -  to gain mas-
tery,   freedom,  happiness,  and tranquility.  

~ Epictetus ~ 

“We must continue to exercise our minds, strive to do right, and 
help each other.   This will lead to … success” 
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    This past May, I had the privilege of serving as a board member on the FY19 Medi-
cal Service Corps (MSC) O-4 promotion selection board.  It was an incredibly insight-
ful and humbling experience, and I encourage everyone, if they get the opportunity, 
to serve as a recorder or board member.  While no process is perfect, rest assured, 
the Navy’s promotion board process is extremely fair and taken very seriously by all 
involved, especially the board members themselves.  Many people work very hard 
behind the scenes to ensure the independence and integrity of the entire process.  As a 
board member, I play an important role in preserving that integrity, both during and 
after the board proceedings.  In fact, I took an oath to do so.  As such, I will not dis-
close anything in this article about the board’s specific proceedings, deliberations, or 
recommendations. 

     You, as the service member, also play an important role in supporting the integrity 
of the process, by taking an active role in effectively managing your career and your 
record, so when the time comes, your record is the best and most accurate represen-
tation of YOU to the board.  The goal of this article is to draw upon my 14 years of 
experience in the Navy (to include my experience as a promotion board member), to 

share some observations and “nuggets of wisdom” that will hopefully assist you in that endeavor.  As you read this article, I ask you 
to keep two things in mind.  First, these are my observations and opinions.  Others may have different perspectives and that’s fine 
– gather as much information as you can so you can make the most informed decisions for yourself.  Second, there is no single 
recipe for success; every member, every career path, and every board is different.      

The Promotion Selection Board 

     The overall selection board process should be familiar to most of you, so I don’t want to go into it in detail, but I do want to 
paint an initial picture.  Five members of a MSC selection board are sitting in the tank – the board President, members represent-
ing the Health Care Science, Health Care Administrator, and Health Care Clinician communities, and one member from the line.  
Displayed on the screens in front of them are an eligible member’s Officer Summary Record (OSR) and Performance Summary 
Record (PSR).  One of the board members briefs a member’s record to the rest of the board.  The board votes and moves on to 
the next record, which may be briefed by another board member, and so on.  The FY19 MSC O-4 board reviewed the records of 
323 In Zone and Above Zone Officers.  Those are a lot of records.  What do you think a board member would see if she was re-
viewing your record?  Would she be able to tell your story clearly, concisely, and quickly, and is it the kind of story the board is 
looking for?  There are no easy answers to these questions, but I believe there are things you can do to effectively prepare. 

You Are What Your Record Says You Are 

     I remember when I first heard a statement along these lines.  My reaction was fairly negative.  I thought, “I’m more than words 
on a piece of paper.”  Philosophically, this may be true, but practically, your record is all the board sees, so in the absence of your 
physical presence, “you are what your record says you are.”  Preparing for a promotion board starts long before you are even be-
low zone.  Rather than thinking about preparation as a discrete task you perform right before a board, I recommend viewing prep-
aration as a continuous process involving the periodic care and feeding of your record.  Borrowing from a wise fellow Aerospace 
Experimental Psychologist, CAPT Joseph Cohn, another way to think about your record is that it is a narrative of your Naval ca-
reer – What is the story you are trying to tell?  Is it communicated clearly enough that someone else (e.g., a board member) could 
tell your story in under two minutes? 

     They say that first impressions are everything.  This is true for your record as well.  The most important message you should be 
sending to the board is that you care about your record because that usually means you care about your career and are interested 
in continuing to advance in the Navy.  Ensure your OSR is current, to include your education, awards, service schools, and Addi-
tional Qualification Designation (AQD) codes.  It’s helpful to view this through the lens of the narrative analogy I mentioned pre-
viously.   

Continued on Page 6 

JOURNEY TO THE PROMOTION BOARD 
CDR TATIANA OLSON 
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JOURNEY TO THE PROMOTION BOARD 
CDR TATIANA OLSON 

     Does your OSR reflect someone who is committed to 
lifelong learning, interested in broadening their technical 
competence, looking to enhance their leadership skills and 
develop a better strategic understanding of Navy Medicine 
and the Navy as a whole?  Examples of important profes-
sional development opportunities include Joint Profes-
sional Military Education (JPME) Phase I, the Advanced 
Medical Department Officer Course (AMDOC), and the 
attainment of core competencies through the Joint Medi-
cal Executive Skills Institute (JMESI) just to name a few.  
All of these opportunities take advance planning, time and 
effort, so make sure they are being appropriately docu-
mented in your record.   

     Excellent sources of information about the factors be-
ing considered by the board are the precept and convening 
order (promotion selection board guidance from the Sec-
retary of the Navy).  For example, the FY19 precept addressed the importance of officers possessing “a broad spectrum of experi-
ence, background, perspective, and innovative talent” and who have “demonstrated the potential to lead large organizations in a 
complex world composed of men and women coming from widely varying backgrounds.”  It also addresses how the board should 
view multiple tours in the same geographic location and adverse information.  The convening order further defined what “best and 
fully qualified” means and articulates additional considerations the board should take into account.  The FY19 O-4 staff promotion 
selection board convening order stated “Officers fully qualified for promotion demonstrate an appropriate level of leadership, pro-
fessional skills, integrity, management acumen, grounding in business practices, and resourcefulness in difficult and challenging 
assignments,” and “Proven and sustained superior performance in command or other leader positions in difficult and challenging 
assignments is a definitive measure of fitness for promotion.”  Additionally, the convening order stated favorable consideration 
would be given to officers with relevant graduate education, JPME, competitive scholarships and fellowships, experience in joint 
officer and acquisition positions, and board certifications.  There is a wealth of information in these documents, but the bottom 
line is that it takes time and deliberate planning to build these skills, competencies, and experiences.  You must start early and 
think ahead.  For example, when you’re thinking about your next billet, and the one after that, are you seeking out the challenging 
jobs and opportunities or playing it safe? 

 

 

 

Performance is King   

     It really is all about performance.  There’s a reason we’ve heard it a hundred times – sustained, superior performance is the 
most important factor.  It’s stated right in the convening order.  While service schools and AQDs can enhance a record, they can-
not compensate for a lack of performance.  The Fitness Report (FITREP) is the primary document that communicates your per-
formance in detail, while the PSR is essentially the summary of performance displayed in the tank.  Writing a good fitness report 
is both an art and a science, but that is beyond the scope of this article.  However, I recommend a few key things.  First, the open-
ing statement and the promotion recommendation on your FITREP are two good opportunities to quickly convey important in-
formation.  The opening statement is where your break out should be (e.g., “My #2 of 10 LTs).  If you are in a one-of-one situa-
tion, a soft break out can be beneficial.  Break outs illustrate your performance in comparison to others, which is useful infor-
mation for someone making decisions. This is especially true in a one-of-one situation, which, contrary to what many might think, 
is not the kiss of death, as long as it can be explained in some way (more on that in the next section). 

Continued on Page 7 

Training OSR taken from  CAPT Jeff Klinger’s MSC FITREP Presentation 

“…it takes time and deliberate planning to build these skills, competencies, 
and experiences.  You must start early and think ahead.” 
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     Second, be both strategic and selective about what to include in those 18 lines in your Block 41.  It would make sense to align 
your input with what the Navy and Navy Medicine values.  Good examples are leadership (how have you demonstrated leader-
ship?), management acumen (have you improved or streamlined a work process?), and technical expertise (has your technical ex-
pertise been leveraged as part of a working group or advisory committee?).  The second part of this is the impact your actions had, 
whether it’s at the department, organizational, enterprise, service, or DoD level.  Every bullet should clearly convey action and 
impact.  Stay away from “filler” content with no substance and avoid using technical jargon that others outside your specialty may 
not understand.  Remember – someone else is going to be responsible for telling your story. 

     Third, strive for progression to the right.  The PSR essentially provides a visual depiction of a member’s performance over 
time, to include their individual trait averages, reporting senior cumulative averages, and promotion recommendations for every 
FITREP.  What is the story being told by your PSR?  It may not be realistic to expect you to get the EP when you first arrive at a 
command, but that’s the level of performance you should be working towards.  Sometimes that’s easier said than done, like if you 
find yourself in a large comparison group.  It can be hard to break out even if you’re a great performer.  That’s not the kiss of death 
either as long as it can be explained.  If your reporting senior thinks you’re doing a stellar job, but you’re “stuck in traffic,” ask him 
to include some language explaining the situation.  Moving to the right also applies to your trait summary average.  You may start 
out below, but strive to be at and eventually, above your reporting senior’s cumulative average.  This shows growth.   

     The bottom line is that a pattern of high performance, both within and across jobs, is the most important factor.  Everything 
discussed above is an indicator of your level of performance.  Your FITREPs are a critical way of communicating performance.  
Words absolutely matter and you only get 18 lines of them, so it’s worth spending the time to ensure your narrative is coming 
through loud and clear, which is a perfect segue into the next section….. 

Avoid Ambiguity 

     The ambiguity effect is a cognitive bias where decision-making is affected by a lack of information. People prefer to choose an 
option which has more “known” information rather than one that has missing information because it’s less risky.  This explains why 
information in a member’s record that doesn’t make sense or appears to be “missing” (e.g., trait averages that don’t match Block 
41 write-ups or promotion recommendations, time gaps in performance, declines in performance, etc.) could be problematic for a 
board member to interpret and make it difficult for him or her to tell a coherent story when briefing your record. Things often 
happen that may have perfectly good explanations, but you will not be at the board to clarify these things in person.  They must be 
clearly explained in your record, whether it’s on your FITREP or in correspondence sent to the board.  This applies to a number of 
situations, whether it’s being unable to break out of a large, competitive comparison group, experiencing an illness or injury that 
took you away from work for some period of time, being one-of-one, or any other extenuating circumstances that may have affect-
ed your performance.  It’s just the way human minds work – ambiguous information will generally not work in your favor so spell 
it out clearly. 

It Takes a Village 

     The saying goes, “It takes a village to raise a child.”  I also think it takes a village to be a successful Naval Officer.  We do not 
accomplish anything without the support of family, friends, shipmates, and colleagues.  Leverage the professional members of your 
village.  Find and actively engage with mentors.  Discuss career decisions with them, and ask them to review your record.  It’s 
amazing what a second and third pair of eyes can notice.  Ask trusted individuals to review your FITREP – I recommend having at 
least one person from your community and one person from outside your community review your FITREP to ensure your narra-
tive is being communicated clearly.  Seek out opportunities to work on collaborative projects and network with members outside 
of your specialty.  Not only will this broaden your understanding of the various Medical Service Corps communities and Navy 
Medicine as a whole, but it can help you to develop a positive community reputation, which can pay dividends throughout your 
career.  And finally, always pay it forward. 

     There is no single recipe for success, no single path that will guarantee you promotion to the next rank, but with thoughtful, 
deliberate preparation, attention to detail, and help from your “village,” you can certainly increase the odds in your favor.  Make 
sure the story that is told about you is the right one – “best and fully qualified.” 

~ CDR Tatana Olson ~ 

JOURNEY TO THE PROMOTION BOARD 
CDR TATIANA OLSON 
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     The Interagency Institute for Federal Health Care Executives is a two-
week course that has been offered semi-annually for over 60 years.  It is 
conducted under the sponsorship of the five federal health services: the 
Departments of the Army, Navy, Air Force, Veteran Affairs, and the 
U.S. Public Health Service.  The Institute is held under the auspices of 
the Uniformed Services University of the Health Sciences, Bethesda, 
MD.  A total of 55 medical and health service executives are named by 
the sponsoring agencies to attend based on their potential for senior lead-
ership positions.  The purpose of the Institute is to provide an opportuni-
ty for the seasoned, practicing federal health care executive to examine 
some of the current issues in health care policy and management, and to 
explore their potential impact on the federal health care system.   

     The goals of the course include: providing an opportunity for senior 
federal health care executives to examine the most pressing current issues affecting health care policy and management and the 
provision of health care services; promoting excellence in patient care by fostering the concepts of team-work, evidence-based 
practice, application of information technology, outcome-oriented performance improvement and responsible leadership; foster-
ing communication, sharing, mutual understanding, and networking within the federal health care sector; and increasing the level 
of enthusiasm and pride in the work of federal health care leaders. 

     Objectives of the Institute include: describing how political, policy, economic and management trends impact health care and 
population health; evaluating actions/activities that should be addressed to promote excellence in patient care and health promo-
tion; and identifying opportunities for greater interaction among peers and associates in the federal agencies  in order to improve 
interagency communications and patient services.  Topics covered a wide range of discussion items such as U.S. Policy in the Mid-
dle East, Professionalism and Healthcare, Educating Health Care Leaders for the Future, Shift to Prevention and Wellness, a View 
of Cybersecurity and Leadership, and Public Affairs.  The two-week course provided an opportunity to work in groups, share 
experiences and successes, ask questions, and raise challenges. 

     One of the highlights of the course was a visit to the Embassy of Australia.  The day started out with a presentation from the 
Ambassador of Australia, Katrina Cooper, about their healthcare systems and challenges.  We then had the opportunity to hear 
from the Canadian Surgeon General, Brig-Gen Andrew Downes, VADM Forest Faison III, USN, MC, Maj Gen Sean Murphy, 
USAF, MC and Dr. Gerald Cox, Veteran Health Administration.  This panel concentrated on addressing future healthcare chal-
lenges and how we get to a “universal” healthcare system.  We then heard lessons from other countries to include Germany, the 
United Kingdom, and Canada.  Listening to top leaders from other countries was truly eye-opening; understanding how their 
healthcare systems were established and executed was very beneficial. 

     Another highlight of the course was sitting next to and learning from senior leaders from the Army, USAF and U.S Public 
Health Service.  I was one of three Navy MSC Officers there amongst many Navy doctors and dentists, and initially felt like a fish 

out of water.  As the days went on, I realized we all have a voice 
that is vital and we all have the same end goal - to understand 
how to support a more efficient healthcare system.  I learned a 
lot from these leaders and made some new friends too.  In addi-
tion, we had one officer from Australia and one from Canada 
attending the class.  Their perspective added tremendous value.  
I would highly recommend this course to my fellow senior Aer-
ospace and Operational Physiologists.  It is a great opportunity 
to be around senior healthcare leaders from many different ser-
vices and countries.  The agenda lends itself to many different 
topics all with underlying lessons in leadership and what is truly 
required to be at the center of a universal healthcare system. 

33RD INTERAGENCY INSTITUTE FOR FEDERAL HEALTH CARE EXECUTIVES 

CAPT MEREDITH “CHUCK” YEAGER, NSTI AOIC 
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LT Logan Aronhalt  -  ASTC Patuxent River, MD 

     LT Logan Aronhalt was born in Ashland, OH and grew up in Zanesville. He 
was commissioned into the Navy on 12 October 2016, and attended Officer De-
velopment School in Newport, RI.   

     Before joining the Navy, LT Aronhalt attained his BS in Human Biology from 
the State University of New York at Albany in 2012.  There, he played Varsity 
basketball for three seasons and was named a Capital One CoSIDA Third Team 
Academic All-American for the 2011-12 season.  The following year, he attended 
the University of Maryland College Park, where he studied Kinesiology and helped 
the Terps basketball team earn a 25-13 record and an NIT semifinal appearance.  
He then played professionally in Casalpusterlengo, Italy.  In 2014, LT Aronhalt 
returned to UMD as a Men’s Basketball Graduate Manager while completing a 
Masters of Arts in Kinesiology, with a focus in Exercise Physiology.  He graduated 
in 2015, and his research there led to the following publication:  Sapp, R. M., 
Aronhalt, L., Landers-Ramos, R. Q., Spangenburg, E. E., Wang, M. Q., & Hag-
berg, J. M. (2017).  Laboratory and Match Physiological Data From an Elite Male 
Collegiate Soccer Athlete.  The Journal of Strength & Conditioning Research, 31(10), 
2645-2651. 

     After attending ODS, LT Aronhalt reported to NAS Pensacola for SNAOP 
training.  He winged in July 2017 as Naval Aerospace and Operational Physiologist #350, then reported to ASTC Patuxent River 
to serve as the Division Officer and complete his internship.  LT Aronhalt assumed duties of Interim Director from May to July 
2018.  In May 2019, he will head to MCAS New River to serve as MAG-29 AMSO.  
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GET TO KNOW YOUR INTERNS 

LTJG JENNY “MaHa” Terry  -  ASTC Whidbey Island, WA 

     My name is LTJG Jenny Terry, and I am from Port-
land, OR.  My call sign is “MaHa” according to the call sign 
review board at FAILSAFE, but only Dory calls me that.  I 
earned a B.S. Human Physiology from Gonzaga University 
in 2014 and M.S. in Exercise Science and Nutrition from 
Montana State University in 2016.   

     My Master’s thesis examined various physical and psy-
chological stressors and their cumulative effect on the long
-term physiological stress response, as quantified by hair 
cortisol concentration.   While at Gonzaga, I was I was 
involved in a couple product development studies, one on 
a military pack designed to be worn over body armor and 
the other a quick-release plate carrier system with an inte-
grated waist belt.  These studies showed me a different 
side of physiology and human performance, redirecting my 
desired career path from cardiology to military physiology.  

     I found the NAOP program on a Google search of military physiology jobs. The diverse and unique opportunities, the career 
progression, and the opportunity to serve as a Naval Officer were a few of the key factors that sold me on this community.  I 
completed SNAOP school on 17 MAY 2018 and winged as NAOP #354.   I am currently stationed at ASTC Whidbey Island 
working with CDR Latour.   
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     Why send an Aerospace Physiologist to Uniformed Services University Health Sciences (USUHS) to get a Masters of Public 
Health (MPH)?  At first glance an MPH may seem like a mismatch for a physiologist, but I disagree.  The MPH degree prepares 
one to care for, apply interventions to, and optimize the health and performance of a population.  Our population is naval avia-
tors.  This is our very job; to optimize the performance 
of a population to increase readiness!  

     I left Training Air Wing Six (TRAWING-6) in the 
spring of 2017 just as TRAWING-6 pilots ORMed out 
of flying the T-45.  Right before I checked out, VT-86 
asked me to give a “pop-up” safety stand down brief on 
the current state of “hypoxia-like” symptoms in the T-
45.   I was 39 weeks pregnant with my second son, 
standing in front of the entire wardroom – my waist…
the size of a planet – and I briefed them on everything I 
knew about OBOGS and PEs from the engineers, PMA-
202, and my own research.  After I finished, I handed 
the microphone over to LT Dan “Opie” Logsdon and 
gave a sigh of relief.  Opie now had the reins.  I, on the 
other hand, was off to Bethesda for a year.  The tables 
would turn; someone else was going to be briefing me.  I 
learned about topics I had never dreamed I would learn 
about: chi-square tests, waste management facilities, and 
Obamacare (to name a few).  Often I thought to myself, 
when am I going to use this again as a NAOP?  

     The answer ended up being: “all the time”.  What I didn’t know was that I would use my degree almost daily upon checking 
into Naval Test Wing Atlantic (Ok…maybe I will never use waste management facilities).  Naval Test Wing Atlantic is home of 
Naval Test Pilot School and is responsible for the flight and ground testing activity for the development and acquisition of aviation 
systems and aircraft.  It is a HIGH SPEED Air Wing and I am both humbled and honored to be a part of it.  The TACAIR squad-
ron has been tasked by The Root Cause Corrective Action (RCCA) to help get to the bottom of the physiological episode predic-
ament still affecting the TACAIR community.  Immediately upon checking in, I plunged into this team to provide aeromedical 
expertise to both protect the pilots, and help steer the engineers.  If ever a wing needs a physiologist, it is this wing.   

     In just a few months my MPH degree has set me up for incredible success.  I’ve conducted literature reviews, ensured proper 
IRB approval in human testing (when it goes above normal test flights), assisted in research interpretation for the engineers and 
leadership, and managed testing.   Here are some of the terms I never thought I would use on daily basis, but have found myself 
using in Pax River: Friedman’s ANOVA, chi-square, p values, odds ratio, Fisher’s exact test, significance, box-plots, power, Z 
values, Wilkoxon Signed Ranks test, Mann-Whitney, control groups.  Biostatistics in action, all in support of the RCCA! 

     I look back at my time in Bethesda fondly.  It was challenging, but if properly organized and prepared the course load is man-
ageable.  It offered a unique quality of life balance for my family as well.  In the end, I was able to earn a degree and two AQDs, 
in addition to my research.  I would like to thank USUHS for the incredible education.  Most of all, I’d like to thank the Specialty 
Leader, Detailer, and MSC for giving up a physiologist to DUINS during a critical time.  The opportunity does not go unappreci-
ated!  It was an investment, and the returns have been immense thus far.    

Continued on Page 11 

BACK TO THE FLEET AFTER AN MPH 
 LT MARGARET C. JOHNSON , AMSO NTWL 

Editor’s Note:  We asked LT Johnson to share her experiences in order to better inform our community of the personal and professional opportuni-
ties the USUHS DUINS assignment provides.  She took full advantage of this program, earning numerous accolades and graduating first in her 
class.  Her award-winning research (abstract on page 16) will be published in AsMA’s peer-reviewed journal, Aerospace Medicine and Human 
Performance.  Bravo Zulu, LT Johhnson! 
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NEW ACC/AHA BLOOD PRESSURE GUIDELINES REDUCE OPERATIONAL 

READINESS AMONG NAVAL AVIATORS and AIRCREW 

ABSTRACT 

Introduction:  Hypertension, also 
known as high blood pressure, is the 
“silent killer” and may lead to more 
severe conditions if left unmanaged.  
More than 410,000 American deaths a 
year are attributed to high blood pres-
sure as a primary or contributing cause.  
This amounts to greater than 1,000 
deaths a day.  Hypertension in service 
members of the U.S. military has the 
potential to negatively impact readi-
ness. The aim of this study was to as-
sess the potential impact to readiness of 
active duty Naval Aviators and Aircrew 
under the new 2017 ACC/AHA blood 
pressure guidelines. 

Methods:  This cross-sectional study 
used the Military Health System Data 
Repository for 2015.  The population 
included all active duty Naval Aviators 
and Aircrew. Prevalence and propor-
tions of hypertension were estimated 
from single blood pressure measure-
ments and hypertension diagnosis.  The absolute number and proportion of those with hypertension were compared based on 
previous Joint National Committee 7 and 2017 ACC/AHA guidelines. Impact to readiness was calculated based on lost work 
days and the number of individuals with hypertension that fit the criteria to be medically grounded according to the U.S Naval 
Aeromedical Reference and Waiver Guide. 

Results:  Hypertension diagnoses will increase by 2,904 individuals (599%) in the 23,492 Naval Aviators and Aircrew included 
in the population. Impact to readiness will result in an estimate of 510 lost work days.  

Conclusion:  The 2017 ACC/AHA hypertension guidelines will lead to a dramatic increase in hypertension diagnosis in this 
population. Depending on the U.S. Navy disposition on hypertension, the impact can be minor or substantial, but the early op-
portunity for care made available with the 2017 ACC/AHA guidelines may provide long-term benefits of a healthy fighting force 
worth the immediate impact to readiness. 

BACK TO THE FLEET AFTER AN MPH 
LT MARGARET C. JOHNSON , AMSO NTWL 

Hypertension diagnoses will increase by 2,904 individuals (599%) in the 23,492 
Naval Aviators and Aircrew included in the population.  

 

Impact to readiness will result in an estimate of 510 lost work days. 
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     In the spring of 2016, I was excited to find out that my SNAOP project involved looking at the cost/benefit of the U.S. Navy 
having an organic Centrifuge-based Flight Environment Trainer (CFET) Facility, G-Induced Loss of Consciousness rates, and 
wearable technologies.  The subject matter only made sense with my impending internship at Aviation Survival Training Center 
(ASTC) Lemoore.  I worked on the project for months.  My stance was that we need our own CFET, and I felt prepared to argue 
that point.  During my board, one question from CDR Hauerstein stood out, “Uncle, during your research, did you come across 
any literature that suggests that CFET training reduces G-LOC rates?”  My heart sank.  “No, Sir, I have not.”  (What a buzzkill?! 
Thanks, Doogie).  He was right though.  Such a study would go a long way in arguing that the Navy needs their own CFET.   

     Recently, I came across a new article entitled, “Incidence of G-Induced Loss of Consciousness and Almost Loss of Conscious-
ness in the Royal Air Force.”  I was interested to see the results because it’s essentially a follow-on study to a 2005 study I had 
heavily cited in my SNAOP project.  As I started to read, I got more and more excited.  After the 2005 study, the Brits had intro-
duced a number of control measures to reduce G-LOC rates; one major measure was the introduction of CFET training for all 
TACAIR aircrew.  This 2017 study had shown that there was a reduction in G-LOC rates by British aircrew from 20.1% to 
14.8% when compared to the 2006 study results 6.  This was it!  I was going to call up CDR Hauerstein and tell him that CFET 
training does reduce G-LOC rates!  Fortunately and unfortunately, I read on… 

     A little background, it’s extremely difficult to nail down G-LOC rates in TACAIR aircrew.  The most reliable studies were 
conducted by the Royal Air Force.  The first survey, conducted in 1987, measured that 19.3% of British Air Force pilots had G-
LOC’d at least once in their career3.  The second survey conducted nearly 20 years later in 2005, revealed that 20.1% of British 
aircrew had experienced G-LOC at least once in their careers3.  A few important considerations: first, G-LOC rates remained 
astoundingly constant over the 20 year period- approximately 20%.  The two studies had significant population sizes.  The 1987 
study had 2,753 respondents while the 2005 study had 2,259 respondents3.  Lastly, roughly half of the respondents (53.3%) of 
the 2005 study claimed they were performing an AGSM when they experienced G-LOC3.  In other words, on the day of their G-
LOC roughly half of the respondents had an ineffective AGSM.   

     There are several other studies which suggest a G-LOC incidence of around 7-10% amongst their TACAIR aircrew.   Howev-
er, it’s difficult to compare these studies directly to those conducted by the British.  Three such studies conducted by the Turkish 
Air Force (n=325), Chinese Air Force (n=594), and Brazilian Air Force (n=193) had G-LOC rates of 7.7%, 8.2%, and 10.36% 
respectively7, 2, 1.  First, it must be noted that these studies had significantly smaller population sizes when compared to the British 
studies.  Second, although not explicitly stated, there may exist societal and cultural pressures within these Air Forces that may 
lead to underreporting.   

     The Royal Australian Air Force conducted a survey of TACAIR aircrew and found that 9% had experienced G-LOC in their 
career.  The population size is relatively small (n=65) even when comparing them to the Turkish, Chinese, and Brazilian studies. 
Further, the Australian aircrew were highly educated on the concept of the G-LOC syndrome.  Most G-LOC studies refer to G-
LOC as an “all or nothing” phenomenon, while the G-LOC syndrome refers G-LOC and A-LOC as two specific symptoms on a 
broad spectrum of possible neurological manifestations4.  As a result, Aussie aircrew reported G-LOC at only 9% and A-LOC at 
52%5.  In other words, less educated aircrew might characterize an A-LOC as G-LOC.     
 

 

Continued on Page 13 

Proof that CFET Training Reduces G-LOC Rates? 
LT GEORGE “UNCLE” ARMAS 
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     One of the first studies to come out in support of the G-LOC syndrome was a 2000 American study entitled, 
“Further Support for the Concept of a G-LOC Syndrome: A Survey of Military High-Performance Aviators.”  The 
study surveyed 280 TACAIR USMC, USN, and USAF pilots and found that 14% had experienced A-LOC4.  Interest-
ingly, roughly half of the aircrew (53%) were conducting the AGSM at the time of the A-LOC, and when one looks at 
just F/A-18 aircrew 21.9% had experienced A-LOC4.   

     This 2000 study leads us back to the 2017 RAF study.  Since 2005, the concept of a G-LOC Syndrome has increased 
in popularity.  The British have introduced CFET training for all TACAIR aircrew to counter the threat of G-LOC6.  
Ideally, one could attribute the G-LOC incidence drop of 20.1% down to 14.8% to CFET training.  However, the 
RAF has also ramped up education6.  Today’s TACAIR pilot and Flight Officer is much more educated on the range of 
neurological signs and symptoms on the G-LOC Syndrome spectrum than the 2005 aircrew.  One measure conducted 
in the 2017 survey not conducted in the 2005 study was A-LOC rates6.  While 14.8% of British aircrew reported G-
LOC at least once in their career, 37.2% reported A-LOC at least once in their career6.  The 2005 aircrew, unsure 
how to categorize their G-LOC syndrome event, may have incorrectly reported their A-LOC as G-LOC.  This in-
crease in A-LOC incidence could easily explain the drop in G-LOC incidence.   

     Excuse the Fight Club allusion, but “I am Jack’s complete sense of disappointment.”  In the end, the 2005 and the 
2017 studies were simply not an “apples to apples” juxtaposition. So what conclusions can be drawn?  First, giving 
more weight to the US and UK studies, one could approximate G-LOC rates are still between 14-20% despite all of 
the education the aircrew of these two countries receive and their centrifuge programs.  Of course that doesn’t even 
factor in that roughly half of aircrew members experience amnesia.  Second, the 2000 US study, and 2005 and 2017 
RAF studies all report that roughly half of the aircrew experiencing G-LOC were performing the AGSM prior to G-
LOC.  As Aerospace Physiologists, this should be alarming.  For those that were performing the AGSM, half had an 
ineffective AGSM on that particular day.  For the other half, they didn’t think they needed to perform the AGSM or 
were unprepared to do one before it was too late.  In a recent Class 1 Refresher Acceleration Brief, a TOPGUN gradu-
ate freely admitted that the Hornet can be a forgiving jet and aircrew tend to develop “bad habits” over the years.  
Some pilots will only “squeeze” but omit the breathing technique.  Others will only start squeezing if they notice pe-
ripheral light loss.  For this reason, we need to continually engage our aircrew not only on the science of acceleration 
physiology, but also their attitudes toward acceleration physiology.   
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     I would like to take this opportunity to make a quick introduction to those of you 
who I have not yet had the pleasure of meeting.  I am LCDR Lee “Scampi” Sciarini, Aer-
ospace Experimental Psychologist # 141.  My graduate work was in Modeling and Sim-
ulation and most of my post-Marine Corps service life has been spent working and con-
ducting research in the areas of Human Performance, Decision Making, Training, and 
Education.  I was fortunate to check-in to NSTI as DOTT in the summer of 2017.  Since 
arriving, I have been amazed by the work that you, my AOP brothers and sisters, do for 
the fleet on a daily basis.  I have no problem admitting to a bit of professional jealousy in 
your expertise and the value you all deliver to the fleet. 

    There is a lot to be excited about when it comes to training devices and the future of 
the Naval Aviation Survival Training Program (NASTP). First, the Normobaric Hypoxia 
Trainer (NHT) is now a reality and will soon be used for training in the fleet.  Thanks to 
a lot of effort from our partners at NAWCTSD, PMA-205, and BUMED, I am privi-
leged to be able to report that the first NHT has been installed at ASTC Jacksonville.  
The NHT in Jacksonville is currently undergoing developmental and operational testing 
and it is anticipated that the device will be available for training early in 2019.  Pen-
sacola’s LPC has been removed and will be the next ASTC to have the NHT installed.  
The remaining six ASTCs will have their LPCs removed and NHTs installed between 
now and the beginning of 2020. 

     Another SBIR project that is currently underway is working to improve the training 
effectiveness, realism, and supportability of the virtual reality (VR) used to train para-
chute descent procedures.  A prototype has been delivered to ASTC Pensacola and re-
finements are currently being made.  The prototype in Pensacola will be continuously 
evaluated and will receive periodic upgrades as they system prepares to be considered 
for acquisition.  While there is still a lot of work to be done on this effort, ASTCs could 
see updated training systems in less than three years. 

     DOTT also has several ongoing efforts looking to assess and improve the NASTP 
curriculum.  From the newly published spatial disorientation training products 
(available now from NSTI’s Directorate of Education and Training) to a partnership 
with researchers from the Center for Naval Analyses, it is my goal to objectively assess 
training requirements and have those requirements translate into training systems and 
methods that are valid, useable, maintainable, and most importantly, provide world 
class training to the fleet. 

If you would like to discuss these or other training/training device related topics, please feel free to reach out to me at 
Lee.W.Sciarini.mil@mail.mil or call me at 850-452-2422. 

NSTI Directorate of Training: Technology Update 
LCDR LEE “SCAMPI” SCIARINI 

Figure 1: On-Demand Hypoxia Training Device  

Figure 2: The Future of Parachute Descent Training? 

 

Figure 3: Removal of the LPC at ASTC  Jacksonville 

Figure 4: The NHT installed and undergoing testing 
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INTRODUCTION 

     A cursory examination of Approach magazine or an afternoon listening to stories in a squadron ready room will reveal that 
discussions are not usually centered on the glamour of aviation, but rather somber stories of lessons learned and near miss scenari-
os.  These stories are key opportunities for aeromedical professionals to learn, understand, and incorporate these lessons into 
their daily activities ranging from briefings to enhancing justification in the advancement of Naval Aviation Requirements Group 
(NARG) priorities.   

     Frequently, the issues our aviators discuss revolve around what is commonly referred to as task saturation.  Task saturation is a 
problem that likely happens every day in the fleet yet it is rarely discussed in its own briefing.   This, however, does not have to 
be the case as Level A adjunctive training offers an excellent opportunity to incorporate task saturation as an underlying precondi-
tion that degrades situational awareness into briefs such as sensory problems.  Our role as safety and health experts can assist avia-
tors’ understanding and impact the techniques that they personally use in the aircraft to manage overwhelming scenarios and the 
techniques that they pass on as instructors to junior aircrew.   

     Task saturation is not a novel concept to junior or senior aviators.  Unfortunately, a common, in-depth discussion about the 
topic is lacking.  This shortfall can deprive an aviator’s ability to understand key cognitive concepts of task saturation, how task 
saturation occurs, and how to recognize and mitigate the impacts of task saturation in order to enhance operational performance 
and safety.  Further, understanding the processes, capabilities, and limitations of human cognition and its role in safety can en-
hance aviators’ expertise as they progress through careers that may ask them to be instructors, warfighters, leaders, and program 
managers overseeing the next generation of aircraft and training simulators.  

     Task saturation is commonly used in military aviation and is routinely cited in hazard reports (HAZREPS) and mishaps.  
OPNAV Instruction 3750.6S defines task over-saturation as being in a state “when the quantity of information an individual must 
process exceeds their cognitive or mental resources in the amount of time available to process the information” (1).  Understand-
ing task-over saturation must come from examining two critical components from this definition: human information processing 
and cognitive resources. Once these constructs are understood, we can then examine the impacts of over-saturation and its dele-
terious impact on situational awareness.  

INFORMATION PROCESSING 

     One of the more approachable models of Human Information Processing (HIP) suggests that there are three main stages: the 
perceptual stage, the cognitive stage, and the response stage (Figure 1) (2).  A high-level description of how HIP occurs begins 
with stimuli in the environment (information) arriving at receptors. Activation of the receptors initiates brief storage in the senso-
ry register of about one to two seconds. Information not attended to will be lost.  If attention is paid to the information, it pro-
ceeds to the perception stage and on to short term (working) memory (WM) where it is linked to prior experiences stored in 
long term memory (LTM).  Working memory is often described 
as a “workbench” in which information from perception and LTM 
interact to form comprehension in a non-linear fashion (3) in or-
der to plan and execute actions (motor outputs) via effectors 
(muscles) to accomplish intentions. Despite its great processing 
capabilities, WM information can be easily forgotten or lost if it is 
not attended to in about 20 seconds. WM also has a capacity limi-
tation in that it can store approximately seven items or “chunks” 
of information at any given time.  Information that has been re-
hearsed in WM is stored in long term memory (LTM), where it 
will be retained indefinitely.  However, retrieval of that infor-
mation can be difficult based on a variety of factors such as stress, 
available attention, and how frequently it is called upon. 

Continued on Page 16 

Task Over-Saturation: A Discussion on Information 

Processing, Situation Awareness, and Workload in Aviation 
LCDR MEEKER & LCDR SCIARINI 

Figure 1. Model of Information Processing (Wickens, et al., 2004) 
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COGNITIVE RESOURCES 

     The second component of task saturation as defined by OPNAVINST 3750.6S is cognitive resources.  Cognitive resources can 
be viewed synonymously with attention.  Generally, people understand the concept of “paying attention” and can readily cite ex-
amples of successes and failures to do so in their daily lives.  Examining concepts of how attention to information can be directed 
beyond the anecdotal examples can lead to a more complete discussion of task saturation.  Table 1 one provides brief descriptions 
of four categories of types of directed attention (selective, focused, divided, and sustained) (4) and a short aviation-centric exam-
ple of each.  

     All attention types are important to the safe and effective operation of aircraft and can be easily related to factors tied to at 
least one DoD Human Factors (HFACS) nanocode.   However, divided attention is most closely aligned with OPNAVINST 
3750.6S in terms of task over-saturation.  This association is made because individuals have a finite capability for processing infor-
mation which can become quickly exceeded when attending to multiple tasks at the same time.  As one may suspect, there are 
competing theories of attention.  While it is not the purpose to debate them here, it is important to acknowledge them.  Single-
resource theories of divided attention suggest that there is one central “pool” of resources that all mental processes pull from 
while multiple-resource theories of attention describe several “pools” of resources dedicated to specific stimuli modality or re-
sponse type.  Whichever theory one subscribes to, there is a general agreeance that attention can be directed as described above.   

 

SITUATION AWARENESS 

     On its surface, Situation Awareness (SA) appears to be another approach to HIP. It is, however, important to differentiate SA 
as not being a one-off situation assessment during the HIP but a continuous cycle of acquiring and maintaining SA in dynamic and 
time-critical environments (5).  Multiple explanations of SA exist but the most commonly accepted definition is “the perception 
of critical elements in the environment, the comprehension of their meaning, and the projection of their status into the fu-
ture” (6).  In 1995, Endsley offered a theory of SA which defined three levels of SA as: perception (level 1), comprehension (level 
2), and future projection (level 3) (7).  Level 1 SA is the most basic and occurs as HIP is constantly receiving varying levels of 
sensory inputs, which are then attended to and processed based on perceived importance.  Level 2 SA extends beyond basic per-
ception and begins to apply meaning to level 1 information.  If found to be of significance, individual data is processed consciously 
by the working memory (8).  As discussed above, WM searches for pattern recognition (perceived information interacting with 
information from LTM) and utilizes goal driven processing to enhance comprehension (3).  

     These patterns and goals are pulled from LTM and then compared to the stimuli that is currently being perceived.  Recalling 
factors impacting the retrieval of information from LTM mentioned above, the efficient integration of information during the HIP 
process provides evidence that experience and training have a significant impact on the ability to manage task saturation (9).   

Continued on Page 17 
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Attention 
Type 

Description Example 

Selective 
Monitoring several sources of infor-
mation in order to perform a task 

Pilot performing a scan to detect outside 
threats or off-nominal instrument read-
ings 

Focused 
(Fixation or 

Channelized) 

Maintaining attention on a few to as 
little as one source of information. 

Pilot diagnosing a burnt out landing gear 
light. 

Divided 
(time-sharing) 

Attending to two or more tasks sim-
ultaneously. 

Pilot communicating with ATC, per-
forming a post take-off checklist with co
-pilot, while flying an aircraft. 

Sustained 
Maintaining attention and being alert 
to potentially infrequent stimuli over 
long periods of time 

Pilot monitoring aircraft systems while 
flying cross-country on autopilot. 

Table 1. Direction of Attention (developed from Sander s and McCormick, 1993)  
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Level 3 is the culmination of SA and it is when experienced operators are able to analyze level 1 and level 2 information and then 
make future projections and timely decisions about future events.  SA then is a compilation of sensation, perception, WM, and 
LTM continuously working in parallel (10) in order to maintain efficient task performance during time-critical, demanding, and 
dynamic tasks (5).  While not entirely discussed here the model of SA in dynamic decision making shown in Figure 2, depicts how 
HIP fits in as a main contributor to SA.  

WORKLOAD AND SITUATION AWARENESS 

     Operating in increasingly complex environments with multiple and simultaneous sensory inputs requires operators to tempo-
rarily hold, sort, and manipulate input based on future tasks.  Aviators are selected and trained to handle workloads that require 
different resources such as a complex visual task coupled with a complex aural task.  If tasks simultaneously compete for the same 
cognitive resources (e.g. two complex visual tasks at once) aircraft performance may begin to deteriorate (11) as workload ex-
ceeds cognitive capacity and stress levels increase.  As the individual becomes cognitively overloaded, they begin to systematically 
filter information that they believe to be unimportant, resulting in missed perceptual cues, which is known as perceptual narrow-
ing or task shedding (12). Less elegantly stated, workload can be viewed as a problem of supply and demand.  Limitations of avail-
able resources for information processing (e.g. attention and WM) impact the ability to meet the demands of tasks being per-
formed.  Further, increasing demands on available resources in multi-tasking environments can quickly lead to task-
oversaturation, cognitive overload, breakdowns of SA at all levels, and ultimately result in degraded or disastrous performance.  

     In their review of Aviation Safety Reporting System, Endsley and Jones demonstrated that 76% of errors in SA were related to 
complications with how pilots perceived needed information. These errors were due to lack of information, unavailability of in-
formation, difficulties with information detectability (system/interface design), failures to monitor for information (attention), 
observation failures, misperception of information (perception), or due to loss of memory (working memory) (13).  Further, in 
an examination of dynamic and time critical operations, Endsley found that 35% of all mishaps occur during a period of time in 
which the information that an operator needs to make a sound decision is available, but isn’t perceived by the operator (10).  Ac-
cepting that the acquisition and maintenance of SA is a continuous cycle in dynamic and time-critical environments (5) and that a 
majority of breakdowns in SA can be traced to level 1, we can view failures to maintaining SA as being attributable to excessive 
workload outpacing available resources and the 
resultant impacts on information processing (i.e. 
task over-saturation).  

RECOMMENDATIONS / MITIGATION  

Military aviation uses several techniques to help 
mitigate and prevent task saturation; the first of 
which is overlearning or task mastery  (12, 14).  
Overlearning is the process of repeating a task and 
can improve both motor and cognitive tasks.  The 
repeated practice of holding an aircraft in a station-
ary hover and practicing auto-rotations leads to 
automaticity and allows an individual to devote 
more attention to complex cognitive tasks.  Tasks 
that have become automatic require less attention 
to perform resulting in the availability of resources 
to respond to changes in the environment.  Mission 
planning and chair flying also fall into this category 
and have proven successful in task saturation reduc-
tion (15).   

Continued on Page 18 
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    Figure 2. Model of Situation Awareness in Dynamic Decision 
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Additionally, when it comes to stress and performance, individuals tend to maintain higher levels of 
performance if they have knowledge of an evolution and can anticipate future events.  Even if the 
stressor cannot be reduced entirely, knowing what to expect allows one to better cope even for a 
first time event (12, 15).   

     Prioritization also relates to training and repeated learning.  Although one might consider this 
concept obvious, research has demonstrated that pilots who are taught prioritization strategies and 
reflect on those strategies with an instructor commit less errors than those who have not received 
training (11).  As instructors, it is imperative that prioritization steps are explicitly reviewed with 
upgrading aircrew.  Teaching ways to stay ahead of the aircraft by completing future tasks during 
periods of low workload and the mantra of aviate, navigate, communicate, systems (ANCS) are help-
ful approaches to teaching prioritization strategies.  Correctly understood and applied prioritization 
strategies allow aviators to attend to and perceive the correct information from the environment 
when they are faced with dynamic, time-critical events in the cockpit.   

     Another benefit of a prioritization strategy such as ANCS is that it supports the chunking of infor-
mation.  Chunking is successfully used by aviators by grouping small bits of information together into 
larger components thus reducing the amount of information simultaneously managed in WM (16).  
WM can be very heavily taxed while working in the terminal area environment due to its ever chang-
ing dynamics and workload responsibilities.  Mnemonic lists such as TINTS and “We Really Need to 
Brief” can be helpful in juggling large amounts of information.  “We Really Need to Brief” is a re-
minder to obtain local area weather, the landing runway, tune-up required navigational aids 
(NAVAIDS), check timing, and brief the approach.  Likewise, TINTS is used as a reminder to tune 
and identify the NAVAIDS, twist in the course, and select Nav 1 or Nav 2 for an informational 
source.  Rather than remembering 15 separate pieces of information, one can prioritize and chunk 
these bits which reduces the taxation of attentional resources, lowers WM load, improves retrieval 
from LTM, and can result in accurate SA across all three levels.   

     In the 1930s, two Army Air Corps (AAC) pilot forgot to release the elevator lock prior to take-off 
leading to what would be defined today as a Class A mishap.  The AAC recognized that even the best 
aviators could easily forget basic, long lists of terms and actions despite overlearning.  As a result, 

checklists were introduced to aid memory and to aid during stressful situations (17).  Due to their reliability and effectiveness, 
checklists have since been adopted by several high-risk professions such as nuclear power and the medical community.  The prop-
er use of checklists supports SA by prompting what information attentional resources should be spent on and when.  Checklists 
also reduce the demands on WM, LTM, and response selection. 

Gistification or heuristics employ rough estimates to quickly arrive at an answer and are valuable during compressed time frames 
(12).  Heuristics are a widely studied field with multiple theories and an array of models which are too broad for inclusion in this 
article.  Without delving too deeply, heuristics can be thought of as “rules of thumb” that accept some risk but gain efficiencies in 
HIP to the overall benefit of maintaining SA.  For example, when confronted with a complex emergency, a flight engineer on a P-
3 might utilize a rough burn rate of 5,000lbs/hour to quickly determine on-top fuel.  In this example, the use of heuristics frees 
resources across the HIP process for use on higher priority emergency tasks while still providing enough information to maintain 
SA of the fuel state of the aircraft.   

Lastly workload can be reduced through environmental restructuring as a way of providing a reminder of tasks that must be 
completed (16).  When given a heading change, an aviator may quickly set the heading bug or a junior NFO may place their finger 
next to the altimeter to remind them to change it to 29.92 as they ascend past FL180.  Similar to checklists, environmental re-
structuring uses a cue in place of allocating resources to WM and LTM.  

Continued on Page 19 

Task Over-Saturation: A Discussion on Information 

Processing, Situation Awareness, and Workload in Aviation 
LCDR MEEKER & LCDR SCIARINI 



19 

 

 NEXUS                                                                                     VOLUME III, ISSUE 1  

DISCUSSION 

     The methods discussed have proven successful at reducing workload (15, 16) in complex environments.  Future operations 
and the systems used will assuredly increase in complexity and this will challenge aviators even more.  Pilots and aircrew will be 
expected to operate on darker nights, with more complex targeting scenarios, while using advanced and automated systems which 
rely on, and provide overwhelming amounts of information.  The increasing reliance on automation and emerging technologies 
designed to increase SA and reduce workload can result in the incorrect assumption of decreasing task saturation.  New aircraft 
systems are capable of producing more data than can be understood at a single point in time. This creates problems with the abil-
ity of sorting through and identifying relevant data at the right time (10).  Task saturation hasn’t decreased, it has arguably in-
creased.  The dynamics of military aviation demand that we acknowledge the increased demands on information processing and 
there exists the potential to exceed available cognitive resources while pilots and aircrew are constantly reevaluating information 
in order to maintain SA.  The fact that these systems are information dense does not automatically result in a warfighter with SA 
(10).  The use of advanced computers and automation has been thought of as a means to reduce task saturation, but its converse 
includes complacency, a misunderstanding of the current state of the aircraft, and how to react if the system fails (16).  SA must 
be built and maintained through an understanding of these systems, knowing where to find the relevant information, as well as the 
intuitiveness and meaningfulness of the information.  It is imperative that pilots, aircrew, and aeromedical officers who find them-
selves working inside program management offices or writing HAZREPS for current systems to unabashedly champion human-
systems integration.  This can be accomplished through the application of sound human factors engineering, ergonomics, and in-
tuitive system design as they address task saturation and over-saturation for our current and next generation of aircraft systems.   

APPLICATION AND FUTURE DIRECTIONS 

     As aeromedical officers focused on ensuring aviators execute successful missions while maintaining high standards of safety, 
our discussions should include the topic of task saturation in relation to the aerospace environment, the challenges our aviators 
may encounter, and possible mitigations.  When new systems are acquired, it is not uncommon to learn that aircrew were not 
consulted in the initial stages of development or that recommendations were not incorporated into the design of an emerging sys-
tem.  Incumbent on our very existence as Naval Aerospace and Operational Physiologists and Aerospace Experimental Psycholo-
gists, we provide a unique and key role of conveying fleet aviator concerns and an understanding of limitations as we provide in-
puts for future system design.  As you find yourself providing input for a platform or Enabler NARG or perhaps helping to evalu-
ate and accept new systems, be mindful of what we, along with engineering professionals should be providing for the end user.  
Although human-systems integration is required to be included in system design (20), it is easy to recognize designs in which the 
operator or maintainer was not given the requisite consideration.  When these issues are identified a HAZREP must be created in 
order to properly document deficiencies.  If the HAZREP does not exist, the problems will not be corrected and/or updated for 
future versions and it is likely that the same mistake will be translated to the next generation systems. 

     Future designs may be well served to intelligently incorporate the tactile and auditory senses and not just consider the visual 
component as a way of increasing availability of resources.  Capitalizing off of additional senses decreases the visual-spatial work-
load, leading to decreased cognitive saturation (18).  There has been a wide range of investigations exploring these possibilities, 
one such example can be found by reviewing Noel et al. in which psychophysiological indicators (eye blink measures, heart rate, 
and breath rate) of pilots were shown to be predictors of workloads (19).  Their findings may one day lead to the utilization of 
physiological monitoring that would alert a pilot as to their state of task saturation, allowing that pilot to “step-back” and ensure 
that they have not channelized their attention.   

. CONCLUSION 

     Every day, Naval Aviation strives to eliminate mishaps of all types.  As with any endeavor that involves humans, we must 
acknowledge that human factors and fallibility will exist.  Missions are meticulously planned and rehearsed, yet aviators can still 
become task saturated.  Emerging tasks, new killboxes, the appearance of an unrecognized threat can suddenly degrade situation 
awareness and result in an aviator who is behind the aircraft.   
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Professional aviators must recognize their limits and have effective tools to help them overcome situations as they arise.  The abil-
ity to do this can be strengthened by understanding the stages and components of information processing, cognitive capabilities 
and limitations, the impacts of task-over saturation on SA, and mitigations such as those discussed in this article. 

     Perhaps ironically similar to the human information process, situation awareness, and workload; allocating time (resources) for 
sole purpose discussions about the causes, perils, and mitigations of task saturation while competing with the daily priorities of 
aviation is challenging to say the least.  Fortunately, there are several ways to approach the topic embedded in current training 
requirements, ready room discussions, and through written contributions.  Seeking out and understanding situations experienced 
by our aviators, being knowledgeable about the intricacies of topics such as those discussed in this article are ways that we can 
help to ensure our role continues to shape the future of aviation through positive impacts on the daily operations of our aviators. 
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     If asked, “Would you like to run a Knife Race?”, I’m sure imag-
es from Mad Max or Hunger Games would come to mind.  For 
the past five years, COMVAQWINGPAC (CVWP) AMSOs have 
been tasked with planning, organizing, and executing the most 
vigorous survival exercise in the history of TACAIR aviation.  The 
original idea came to the Commodore in 2013.  He was looking 
for a way to trick VAQ Aircrew into enjoying survival training 
lessons.  The AMSO at that time, then-LT Wright took the task 
up to NAS Whidbey Island Aviation Survival Training Center 
(ASTC) to help brain storm, and thus the “Knife Race” was born.  

     The race is designed for Aircrew to get into teams and com-
plete a unique course where they demonstrate the following skills 
needed after ejecting from their aircraft: 

 Building an emergency covered shelter for two using only the items that come in 
the ejection seat 

 “Buddy carry” an injured crewmember for 100 yards 

 Emergency first aid and “buddy aid” paired with a paintball course of fire. 

 Combat Survivor Evader Locator (CSEL) radio familiarization and knowledge 
testing 

 Collecting materials and building a survival fire  

 Low crawl through the sand 

 Manual inflation of flotation 

 Survival swim to a Life Raft in cold water and performing various tasks to chal-
lenge dexterity and cognitive abilities. 

 

     All of the skills need to be performed quickly and accurately in a given 
time, or a physical penalty is assessed before they can continue to the next 
survival station. 

     This year, the task fell on my shoulders to maintain the tradition of trick-
ing the Aircrew into using their critical thinking and problem solving to help 
them survive as if they had to eject in the Pacific Northwest.  It was not only 
an exercise in getting to know the base assets, but also in organizing their 
specialties to help our aircrew have a safe and fun training environment.   

     After six months of meetings, brainstorming, and heated discussions, we 
were able to get 40 volunteers from the ASTC, VAQ-129 Fleet Replacement 
Squadron, Federal Fire Department (FEDFIRE), Morale Welfare and Recrea-
tion (MWR), North Whidbey Fire and Rescue, and NAS Whidbey Search 
and Rescue (SAR).  

     The race is traditionally held on the third day of “Growler Week”, which 
is a friendly, week-long competition between the 16 EA-18G squadrons. 
Each team that finishes the race earns points towards the “Growler Week” 
competition. Additionally, the winning team gets their names inscribed on 
the Knife Race trophy and are allowed 365 days of bragging rights. 

 

Continued on Page 22 
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     The race itself is an Operational Risk Management nightmare. Weather is always an issue. The temperature of the Puget 
Sound was 50-55o deg F, so hypothermia and cold shock were definitely hazards.  We needed to plan for the correct number of 
SAR swimmers and ASTC lifeguards who would be ready to enter the water if the winds kicked up, tides changes, current speed 
up, or all three at once. We also had to be careful of nature and the risks associated with the local animals, poisonous plants, in-
sects and sea creatures. Finally, we had to make a game-time decision to determine whether or not the race could even be con-
ducted due to smog caused by 30 different wildfires burning in the Pacific Northwest. With the assistance of the ASTC/Clinic 
Hospital Corpsmen, FEDFIRE, North Whidbey Fire and Rescue, and NAS Whidbey SAR, we definitely had enough assets in 
place to respond to a possible injury.  

     After six months of planning, the race was over in just under 2 hours. Twenty aircrew successfully completed a 4.7-mile 
course, 200-yard swim, and six survival obstacles in a mishap-free manner. The teams were definitely cold, tired and wet when 
crossing the finish line. The volunteers did a fantastic job assessing, correcting, and instructing the aircrew during their survival 
obstacles.   

     Once the dust had settled, and the aircrew and volunteers were replenishing their energy with pizza, we had each team con-
duct an after action report on how they performed in the race. The overall consensus was that the aircrew now had a different 
perspective on what they know or can perform well in regards to post-ejection survival.  More importantly, they had a better 
idea of what they needed to improve physically and mentally to increase their odds of survivability in the event of an ejection. 
Here are a few of those lessons learned: 

 The CSEL is still a mystery to most aircrew: They know the basic functions, and if given an extended amount of time (and luck) they would be 
able to figure it out…eventually.  

 The water is cold: Being able to quickly assess injuries and get into a raft takes more effort after a few minutes of exposure. Your dexterity and 
cognitive abilities will weaken and make the most basic tasks appear impossible. 

 The buddy system: It is difficult to think of others in a survival situation. It is even more difficult when your buddy doesn’t run or swim as well, 
is injured, or suffering from low morale.  

This race has also given me, the Aeromedical Safety Officer, an idea of what I need to focus on when training the air-
crew for the upcoming year.  

I Volunteer as Tribute: NAS Whidbey Island Knife Race 2018 

  LT “DORY” BURTON 
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MERS Program UPDATE  
CDR JAMES “BUMBLES” BALCIUS 

     NAOP Program Element Update: MERS, the Road Behind & Ahead… 

     As I head off into the sunset, I’d like to take this opportunity to reflect upon my roughly four years with Marine Expeditionary 

Rifle Squad (MERS) at Marine Corps Systems Command (MCSC), share some history of Naval Aerospace and Operational Physi-

ologists (NAOP) in ground support billets, and advocate for active consideration of our future in these roles.   

     I am the first NAOP to be assigned to MERS, and one of the first to help develop a foothold supporting ground warfighter ac-

quisition programs, a newer element of the NAOP community.  Currently, our only other similar USMC billet is with II Marine 

Expeditionary Force (II MEF).  II MEF survived health service manpower restructuring efforts undertaken by the Blue In Support 

of Green Force Optimization Reutilization Group in 2012.  Historical attempts to create a lasting NAOP presence in non-aviation 

communities like these is replete with efforts to support only to ‘fail fast’.  This ‘fail fast’ modality has certainly impacted where 

we are today and, as LT James “SID” Salassi, the MAG-39 AMSO, eludes to in his article (“Where Do We Go from Here?” pub-

lished in NEXUS VOL II Issue 1 OCT 2018), where we have the potential go.  It’s time for careful reconsideration of the structure 

and resourcing of NAOP services in ground warfighter and supporting communities.   

     Why have past efforts failed?  A brief review of how the MERS billet was established and how the nascent MEU and MEF pro-

grams evolved is warranted for context.  In a nutshell, by-gone billets suffered from a lack of coordination between the billet hold-

er and the ground combat elements they were envisioned to support, inappropriate positioning within the USMC structure, and a 

lack of understanding on how to integrate our technical skills to yield appropriate services.  The preeminent “just do what we do 

for aviation warfighters” was an over simplified notion further complicated by a lack of specified framework or direction for 

NAOPs to support.  This greatly contributed to failed implementation.  A combination of all these factors lead to loss of seven 

MEU NAOPs and Aeromedical Safety Corpsman (AMSC) and two MEF NAOP positions.  II MEF was poised to meet a similar 

fate had not then-LCDR Sean “Creature” McCarthy and I developed a course of action (COA) to take it out of Safety/Force 

Preservation and move it to G9 as Science Advisor.  How novel, an allied healthcare scientist supporting a science advisory func-

tion!  CAPT “Pappy” Higgins has further expanded on previous efforts of Creature and LCDR “Swinger” Swiger, to elevate the 

position to Assistant Chief of Staff for the MEF G9, and actively leads numerous science and technology and research and develop-

ment efforts involving material solutions and human use protocols in support of BUMED funded projects.  Not bad for a billet that 

was in danger of being traded for a POMI or HCA, and all because ‘Safety’ was the wrong place. 

     The MERS billet has a slightly different story, but one worth cataloging in our corporate memory.  It exists for two very im-

portant reasons, and has lasted due to requirements generation and a whole lot of coordination and paperwork on my end (that’s 

right, I am patting myself on the back and have zero shame; I stand before the community sanctimoniously highlighting this, with-

out apology or need of forgiveness, because it was the right thing to do on several levels).  The first reason the billet came to be is 

because MARCORSYSCOM had wanted it for at least three years before I came into the picture.  CDR Demetri “Zeke” Economos 

temporarily assisted MERS with R&D efforts while on loan from his billet at Marine Corps Combat Development Command dur-

ing his tenure in the Research Physiologist Subspecialty.  At that point, MARCORSYSCOM had been unable secure a dedicated 

Research Physiologist and had given up on trying to understand BUMED manpower requirements generation to do so.   

 

Continued on Page 24 
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          The second reason the MERS position exists is due to an identification of poor billet utilization.  For the better part of two 

decades the MARFORCOM NAOP had essentially become a place to put NAOPs ‘out to pasture’ doing very little impactful 

work supporting aviation programs.  While I was chewing my cud at MARFORCOM, I challenged the status quo and began ex-

amining our use of resources in this area, engaging the USMC manpower assessment resources on hand.  Surprise, surprise the 

billet was not needed at MARFORCOM; instead, I uncovered the need at MERS.   

     Repurposing this underutilized aviation NAOP billet to expand like services to the ground warfighting community was the 

preferred path by USMC leadership.  At that point, it was an easy swap between MARFORCOM and MCSC commands and took 

no longer than 12 months to accomplish, Perhaps not a move the NAOPPC (“aka the CUBE”, an advisory body) would have pre-

dicted, but it met a need and gave the Line what they wanted.  

     So, why review our past failures at integrating into support roles for USMC dismounted warfighter communities?  As we look 

to future, we must not make the same mistakes that led to a 5% retention rate for ground NAOP billets (calculation includes the 

seven MEU, two MEF, and one MARFORCOM NAOP and seven MEU AMSC billets lost, and the MERS NAOP & AMSC billets 

created).  We need to know where we ‘failed fast’ and recognize where else we could effectively expand to deliver critical train-

ing and education, acquisition, and research and development support the ground warfighter community.   

     For example, SID has done a great job supporting 1stMarDiv warfighters with Night Vision Device (NVD) training while simul-

taneously identifying acquisition frailties in device program management and fleet training.  1stMarDiv has over 26,000 personnel 

all of whom will be issued NVGs at some point: Vehicle Drivers, Dismounted Marines, LCAC personnel, ANGLICO, Recon, the 

list goes on.  The current Combined US Army and USMC Task Force on Lethality has engaged in a rapid procurement of binocu-

lar NVDs for ground communities and is gearing up to rapidly develop the Integrated Visual Augmentation System as a top Com-

mandant of the Marine Corps and Office of the Secretary of Defense priority.  This product endeavors to do far more than cur-

rent Night Vision Google (NVG) technology.  (Read the Statement of Objectives for Prototype Project Agreement on Integrated 

Visual Augmentation System (IVAS) Program here: 

A07_RWP_ATTACHMENT_1_SOO_W91CRB18Z0001_08162018.pdf).  NVG procurement actions will require dedicated 

training assets for warfighters.  The NAOPP is poised to assist if we resist complacency and take proactive action to expand our 

services beyond aviation programs.   

     Where else could NAOPs be assigned in support of the ground warfighter? How about Training and Education Command 

(TECOM) supporting the Fit Force Office.  Conversations with the Deputy of Fit Force reveal he is well informed regarding the 

services our program brings to the fight and more than amenable to having a NAOP assist in numerous efforts to improve the 

combat fitness of Marines.  What about the Marine Corps Warfighting Lab (MCWL)?  With CAPT “Sky Doc” Schuyler having 

been assigned there during his time as a NAOP, a precedence for engagement there exists.  MCWL is actively looking at human 

performance technologies born out of the Defense Advanced Research Program Agency “Squad X”, which that sought to leverage 

wearable technologies and the associated data to support tactical decision making.  Frequently, critical human performance relat-

ed questions get deferred to the Health and Human Services (HHS) section at MCWL. Those questions then fall by default to an 

HCA with limited to no understanding of what warfighter performance is let alone how it might relate to gains in lethality, force 

preservation, sustainment, or augmentation.  The MCWL HSS section focuses on clinical providers and their clinical support 

needs.  We - NAOPs - operate in the domain of prevention and performance, ideally keeping the clinicians out of work on our 

side of the combat equation.                         

Continued on Page 25 
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               Other technical areas NAOP can and have historically supported include Underwater Egress Training.  This is another 

high priority area for the CMC.  His desire is to have effective underwater egress training conducted for all ground warfighters at 

the appropriate point in their MOS specific training.   Unfortunately, it’s been recent injuries and training-related fatalities that 

have (once again) brought this concern to the forefront and NAOP consultation along with it.   

     The OSD Combined Task Force on Lethality portfolio has a ‘Human Performance’ domain; goals include establishing gains in 

warfighters’ ability to prepare and tactically succeed in combat.  The R&D efforts will surely benefit from a community of Sub-

ject Matter Experts (SME) able to assist in the translation of basic science into applied knowledge.  This Human Performance 

portfolio, like egress training, provides ready opportunities for the NAOPP to support.   

     With that exhortation off my chest, I can now hit the MERS update.   In my time here, we’ve been able to launch a wearable 

heat injury surveillance device into low rate initial production (LRIP),  and are now working on procurement for 1,000 units 

with preplanned product improvements to prevent water intrusion, improve ruggedization, and manage data.  In partnership 

with the US Army and Massachusetts Institute of Technology, Lincoln Laboratory (MITLL) has created a biomechanics lab in a 

move to support new acquisitions; we are now partnering with industry to improve manufacturability of an exquisite decision 

support tool.   

     We are also progressing toward a delivery of a new way to assess VO2max and metabolic expenditure.  It will be a cost-

efficient alternative to the current metabolic carts, which are not amenable to data collection in field conditions.   MERS is ac-

tively developing a protocol to establish new anthropometric methods using 3D scanning to re-baseline population metrics of 

future Marines.  My replacement, LCDR David “BOS” McEttrick recently checked in, and HMC Carswell, the first 8409 with 

an 8404 background, will replace HM1 Eric Weldon in January.  HM1 Weldon was the first MERS corpsman.  Additionally, we 

have a NAOP , LCDR Griswold, conducting research support at MITLL on eye-fatigue measuring technologies, with applica-

tions to both aviation and ground warfighting professionals.  I officially depart June 2019 for pastures of a different color some-

where in the great northeast.     

That said, I think the NAOP impact on MERS is strong, and the billet is in good hands and affords the opportunities it needs for 

growth and longevity.   

     As a Junior Officer, CAPT Musache frequently warned me of the perils of ‘being a one trick pony in a dynamic 

show’.  You’re easily replaced, you’re too special, and your audience is limited to those who only like that trick.  If you don’t 

reach for the future, you will simply subsist on the past.  That’s not only boring, but leaves non-aviation communities in the 

lurch.   

     So to the JOs, this community is yours to shape. The chance to expand our skills and services into other warfighting commu-

nities is in your hands.  Do not stand by waiting for paperwork to be done or funding to be found.  Do the hard work, research 

the manpower systems, find the funding, then inform the NAOP leadership what they are required to deliver with the resources 

you have coordinated.  Don’t fall prey to the status quo.  Be uncomfortable and help move the community towards innovative 

services and support for more than just aircrew.  Dismounted warfighters, surface, and subsurface personnel all stand to gain 

from the human performance & systems integration insights, training, and acquisition support already resident in the NAOP 

community.    

 

~ CDR JAMES “BUMBLES” BALCIUS ~ 
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HYPERVENTILATION REVIEW 
LTJG CHURCH , ASTC M IRAMAR 

Hyperventilation 

The recent increase in hypoxia-like physiologic episodes has forced the 
physiology community into the limelight, requiring us to revisit funda-
mental ideas in order to respond to questions from aviators which may 
have extremely complex or unknown answers.  Primarily, why are 
these physiologic episodes occurring, and what can we do to prevent 
them?  To frame the issue appropriately, it may be best to reopen 
some of our dusty college notebooks, beginning from foundational 
knowledge, before attempting to analyze current evidence. I will be 
the first to admit that I am guilty of allowing basic concepts of physiol-
ogy to slide from everyday use. Even in my short tenure as a NAOP, 
my day-to-day concerns don’t include hyperoxia induced atelectasis, 
end-tidal CO2 partial pressures, or voltage gated calcium receptor 
channels. However, these concepts are extremely relevant to recent 
physiologic episodes.  The review report[6] from NAMRU-D outlined 
a number of potential factors that may contribute to physiologic epi-
sodes, to include hyperventilation.  Their report focused on linking 
the pathological state of hyperventilation to symptoms observed in 
aircrew.   nstead, this article will focus on the basic pathophysiology, 
etiology, and diagnosis of hyperventilation. 

Pathophysiology 

     Hyperventilation is breathing in excess of metabolic requirements. 
Since oxygen uptake is normally optimized in most conditions, outside 
of extreme stress or disease states, there is little concern for a systemic 
O2 imbalance during excess ventilation. Alternatively, excess ventila-
tion lowers alveolar PCO2 (PACO2) via dissipation of CO2 to atmospheric air (Figure 1).  This in turn, increases diffusion of CO2 
from the pulmonary capillaries to the alveoli, leading to low arterial PCO2 (PaCO2).  PCO2 in the arterial circulation is the first 
to drop, quickly followed by the venous circulation[1].  This results in hypocapnea, a condition that may present with almost no 
signs or symptoms.  The body immediately begins to buffer the loss of CO2 and resulting alkalosis (CO2 being a weak acid) with 
bicarbonate stores (Figure 2)[1].  Unfortunately, these stores are generally exhausted within minutes leading to respiratory-
induced alkalosis.  

Respiratory Alkalosis 

     Respiratory alkalosis is responsible for a majority of the signs 
and symptoms typically associated with hyperventilation: vasocon-
striction, tetany, neuronal excitability, hypoxia, and hypoxia-like 
symptoms.  Most signs and symptoms can be traced to the simple 
acid-base imbalance in the extracellular fluid (ECF) (Figure 3).  As 
plasma bicarbonate stores diminish, plasma pH rises.  Within minutes, there is a consequent rise in ECF pH while intracellular 
fluid (ICF) pH remains relatively stable.  The decrease in ECF H+ ions induces an artificial voltage potential across the cellular 
membrane.  Voltage gated calcium channels are stimulated to open, allowing Ca2+ to enter the cell, further depolarizing it.  This 
causes contraction in vascular smooth muscle, skeletal muscle, and cardiac muscle presenting as systemic vasoconstriction, teta-
ny, and cardiac arrhythmia, respectively.  Likewise, respiratory alkalosis increases oxygen affinity for hemoglobin (leftward shift 
on the oxyhemoglobin dissociation curve) reducing dissociation at the target tissue.  This produces the paradoxical situation of 
homeostatic hemoglobin saturation and tissue ischemia simultaneously[4]. 

Continued on Page 27 

Figure 1. Order of CO2 decrease throughout the body. 1 – 
Dissipation to air via hyperventilation. 2 – Increased diffu-
sion to alveoli. 3 – Blood with low PCO2 circulated through 
the systemic arteries. 4 – Blood with low PCO2 circulated 
through the systemic veins. 

Figure 2. Bicarbonate buffering due to loss of CO2 and resulting 
alkalosis. Systemic H+ ion reduction. 
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Etiology 

     The summary review by Gardner [2] provides an excellent 
overview of factors influencing ventilation (Figure 4).  Keep in 
mind, hyperventilation rarely occurs due to a single factor.  In 
most cases, multiple factors combine to form symptomatic hyper-
ventilation.  The most commonly associated initiating factor for 
hyperventilation is anxiety.  During bouts of anxiety the hypo-
thalamus stimulates respiratory centers in the brainstem to in-
crease tidal volume and frequency.  However, not all panic at-
tacks may cause hyperventilation; in some cases panic is induced 
by hyperventilation[5].  The two often present concurrently lead-
ing to a high chance of misdiagnosing the underlying issue.  Simi-
larly, hypoxia stimulates compensatory respiration, which may 
lead to excess ventilation, hyperventilation, and ultimately respir-
atory alkalosis.  We have seen earlier that respiratory alkalosis can 
potentially cause hypoxia in normoxic environments, chiefly 
through pulmonary and cerebral vasoconstriction, increased pul-
monary shunting, tetany, and hemoglobin binding (Figure 5)[4].  
Just as before, these two conditions often present concurrently, making a true diagnosis difficult.  Alternatively, air-hunger and 
previously undiagnosed mild asthma can be sole etiological factors which cause symptomatic hyperventilation[3].  Finally, poor 
posture and ‘chest-breathing’ (as opposed to ‘belly breathing’) have been suggested as factors which may initiate hyperventilation
[7].  Due to the restrictive flight gear (torso harness and G-suit) and poor posture typical in the cockpit, this may warrant further 
research.  

Diagnosis 

     Accurate diagnosis, even in a clinical setting, can be difficult due to the possibility of underlying initiating factors.  Given the 
flight environment and lack of professional medical care immediately available in the cockpit, a true diagnosis during (or post) 
flight is nearly impossible.  Currently, a post-flight arterial blood gas draw and administration of a dysfunctional breathing ques-

tionnaire (such as the Nijmegen Questionnaire)[8] 
are the best methods to asses a physiological event 
for hyperventilation.  However, PaCO2 can return 
to normal levels within minutes of cessation of 
symptoms and questionnaires are unable to differ-
entiate hyperventilation from other respiratory 
issues[8].  Fortunately, due to recent advances in 
technology there exists the possibility to incorpo-
rate physiological monitoring in the cockpit with 
relative ease.  Heart rate, blood pressure, respira-
tory rate, and hemoglobin saturation are just a few 
found in commercial wrist and chest mounted 
fitness wearables.  Portable indirect calorimeters 
have shrunk to a size slightly larger than a CSEL 
radio.  Mounting these in-line with the pilot’s 
mask would allow us to monitor end tidal PCO2 
(PETCO2), an alternative approximation of PaCO2.  
Providing a physician with this data would greatly 
improve the chance for an accurate diagnosis.   

Continued on Page 28 

Figure 3. Depolarization of cell due to artificially induced voltage 
across the cellular membrane. A net negative charge accumulates 
in the ECF as H+ ions are removed due to alkalosis. V.G.Ca2+ 
channels open allowing influx of Ca2+ resulting in depolarization. 

Figure 4. Initiating and sustaining factors for hyperventilation. Image reprint[2]. 
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TL;DR 

Hyperventilation may present with a multitude 
of symptoms, including those typically common 
to hypoxia, or may be asymptomatic. Differen-
tial diagnosis is extremely difficult due to the 
possibility of many initiating factors and their 
associated generalized respiratory dysfunction. 
The NAOP community needs access to metabol-
ic data, via body measurements and exhaled gas, 
in order to better determine if hyperventilation 
is an issue during recent physiological events. 

Works Cited: 

1. Adrogue HJ, Madias NE. Management of 
life-threatening acid-base disorders. N Engl 
J Med 1998; 338:107-11 

2. Gardner WN. The Pathophysiology of Hy-
perventilation Disorders. CHEST 1996; 
109:516-34 

3. Gardner WN, Bass C, Moxham J. Recur-
rent hyperventilation tetany due to mild asthma. Respir Med 1992; 86:349-51 

4. Laffey JG, Kavanagh BP. Hypocapnia. N Engl J Med 2002; 347:43-53 

5. Lum LC. The syndrome of habitual chronic hyperventilation. Rec Adv Psychosom Med 1976; 3:196-229 

6. Phillips JB, Geyer DJ, McEwen KA. Addressing Hypoxia-Like Physiologic Episodes in Modern Tactical Aviation: A Review 
of Research from 2011 to 2016. Report No. NAMRU-D-17-143. Naval Medical Research Unit Dayton 2018. Wright-
Patterson AFB, OH. 

7. Timmons BH, Ley R, eds. Behavioral and psychological approaches to breathing disorders. New York: Plenum Press, 1994 

8. Van Dixhoorn J, Folgering H. The Nijimegen Questionnaire and dysfunctional breathing. ERJ Open Res 2015; 1:00001-
2015 

Figure 5. Hyperventilation effects on tissue oxygen. Image recreated in part[3]. 
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 DAEROSPACE PHYSIOLOGY SOCIETY BOARD CERTIFICATION EXAM 

REVIEW QUESTIONS 
HTTP://WWW.AEROSPACEPHYSIOLOGYSOCIETY.ORG/AEROSPACE-PHYSIOLOGY-BOARD-CERTIFICATION-EXAM/ 

EXAM OBJECTIVE  

1.35. Describe the five steps for the treatment of hypoxia 

2.6 Describe rhythmical excitation of the heart  

5.13 Explain the blood supply of the retina  

11.Describe what items fall into Sherrington’s self-sensing categories  

16b.24 Compare Non-REM sleep and REM sleep 

Answers will be posted on WWW.SUSNAOP.COM when the next NEXUS newsletter is released.  
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