All articles published in the Journal of Special Operations Medicine are protected by United States copyright law
and may not be reproduced, distributed, transmitted, displayed, or otherwise published without the prior written permission
of Breakaway Media, LLC. Contact Editor@JSOMonline.org.

HUMAN PERFORMANCE OPTIMIZATION

An Ongoing Series

Ketones and Human Performance

Jonathan M. Scott, PhD; Patricia A. Deuster, PhD, MPH

ABSTRACT

Everyone is seeking nutritional strategies that might
benefit performance. One approach receiving much at-
tention is ketones, or ketosis. Ketones are very simple
compounds made of hydrogen, carbon, and oxygen,
and ketosis is a metabolic state whereby the body uses
predominantly ketones. Ketosis can be achieved by fast-
ing for longer than 72 hours or by following a very low-
carbohydrate, high-fat diet (ketogenic diet) for several
days to weeks. Alternatively, ketone supplements pur-
portedly induce ketosis rapidly and do not require strict
adherence to any specific type of diet; however, much of
the touted benefits are anecdotal. A potential role for
ketosis as a performance enhancer was first introduced
in 1983 with the idea that chronic ketosis without ca-
loric restriction could preserve submaximal exercise ca-
pability by sparing glycogen or conserving the limited
carbohydrate stores. Few human studies on the effects
of a ketogenic diet on performance have yielded positive
results, and most studies have yielded equivocal or null
results, and a few negative results. Many questions about
ketones relevant to Special Operations Forces (SOF) re-
main unanswered. At present, a ketogenic diet and/or a
ketone supplement do not appear confer performance
benefits for SOF. Instead, Operators should engage with
their unit dietitian to develop individualized nutritional
strategies based on unique mission requirements. The
authors review the concept of a ketogenic diet, describe
some potential benefits and risks of ketosis, review the
performance literature and how to measure ketone sta-
tus, and then summarize the landscape in 2017.
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Introduction

We have discussed previously the concept of precision
performance and how various nutritional strategies might

benefit performance in some and not in others. Such
appears to be the case for ketones or ketosis. Ketones
are very simple compounds made of hydrogen, carbon,
and oxygen. They are basically nonreactive and have a
standard structure; they are made in the liver from fat.
The word ketone comes from the German word Aketon,
for “acetone,” which is the simplest ketone. Figure 1
presents the structure of acetone and the general struc-
ture for ketones. Ketosis is a metabolic state whereby
the body generates most of its energy requirements (in
the form of adenosine triphosphate) from ketones rather
than carbohydrate (in the form of glucose). It can be
achieved through prolonged fasting (longer than 72
hours) or following a strict ketogenic diet (KD)—a very
low-carbohydrate, moderate-protein, high-fat diet—for
several days to weeks.! Skeletal muscles and the brain
can use ketones for energy production under aerobic
conditions. Given the greater propensity for humans
to store fat than carbohydrate, some people are of the
opinion that being in a state of ketosis provides an al-
most “endless” supply of energy.?

Figure 1 The structure of (a) acetone, the simplest of
ketones, and (b) the general structure of ketones, where R,
and R, are groups with a carbon atom attached to the rest of
the molecule.
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A potential role for ketosis as a performance enhancer
was first introduced in 1983, with the idea that chronic
ketosis without caloric restriction could preserve sub-
maximal exercise capability by sparing glycogen or con-
serving the limited carbohydrate stores; fat would be the
predominant muscle substrate. The data were positive
and studies by the military in the late 1980s reconsid-
ered the possibility.** Success was limited and the idea
faded away until the early 2000s.%7

This report reviews the concept of a ketogenic diet, de-
scribes some potential benefits and risks of ketosis, re-
views the performance literature and how to measure
ketone status, and then summarizes the landscape in
2017. It is a topic related to precision performance.

Ketogenic Diet

A KD is an eating pattern that produces an increase in the
level of ketones produced by and circulating in the body.
A traditional KD consists of four parts fat to one part car-
bohydrate and protein combined.® Paoli et al.” suggest a
KD should contain less than 20g of carbohydrate and 1.2¢g
to 1.7g of protein per kilogram of body weight (0.55g to
0.77g of protein per pound of body weight), and the re-
maining calories must come from fat.” Note that a KD is
not a high-protein diet and intake of protein in amounts
greater than 2.5g of protein per kilogram of body weight
(1.1g of protein per pound of body weight) may inter-
fere with ketone production.” A “keto-adaptive” diet has
been defined as 20g to 50g carbohydrate (by comparison,
one medium banana has approximately 27g of carbohy-
drate), 15% calories from protein, and at least 70% of
calories from fat. However, no standard definition exists
because of individual variability in achieving ketosis.' It
is very important to note that a KD is contrary to the
current military dietary reference intakes!' and sports nu-
trition recommendations for performance.!? Despite this,
the KD is still fashionable and heavily marketed.

The types of fat included in a KD are predominantly satu-
rated (e.g., coconut oil, butter, heavy cream) and monoun-
saturated (e.g., olive oil, canola oil, avocados, macadamia
nuts) and may include medium-chain triglyceride (MCT)
oil and/or omega-3 supplementation (e.g., fish oil or flax-
seed oil). High-dose MCT oil is not well tolerated and may
cause upset stomach, diarrhea, and gastrointestinal dis-
tress. Table 1 provides an example of a ketogenic breakfast.

Reports indicate an individual must follow a strict KD
for 4 to 6 weeks for the body to adapt to using ketones
as its main fuel source, sometimes referred to as “keto-
adapted”; however, this time frame remains controver-
sial.’® Importantly, several weeks may be required before
the lethargy and general decrease in morale associated
with consuming a KD lessens.?

Table 1 Sample Ketogenic Breakfast

Carbs | Fat | Protein
Meal Food Calories | (g) (g) (g)
2 Thbsp.
butter 200 0 24 0
2 large eggs 150 0 10 12
2 Thbsp.
heavy 100 0 10 1
cream
Breakfast -
Y cup white 10 1 0 1
mushrooms
3 sausage 180 3 | 16| 7
links
Y2 cup
blackberries 30 7 0 0
Meal Total 670 11 60 21

Ketone Supplements

Ketone supplements are now being marketed as an al-
ternative to the KD (Table 2). Ketone supplements typi-
cally come in either a powder form (ketone salt), which
is mixed with water, or a liquid form (ketone ester).
Manufacturers claim that ketone supplements rapidly
increase levels of blood ketones (typically in less than 1
hour) in lieu of eating a KD, and that this alone should
subsequently improve performance. What makes ketone
supplements interesting is that they preclude the need to
consume a high-fat diet and restrict carbohydrates.

Table 2 Ketone Supplements

Commercially Available | Servings per | Cost | Cost per
Ketone Supplements? Container ($) | Serving ($)
Keto OS 2.0 15 85.00 5.67
Kegenix 30 147.00 4.90
KetoCaNa 16 59.99 3.75
KetoForce 16 59.99 3.75
InstaKetones 30 69.99 2.33
KGX Boost 30 29.99 1.00

aInformation obtained from manufacturer’s website.

Unfortunately, many of the performance-enhancing
claims are anecdotal and not yet supported by studies
published in the peer-reviewed literature. In fact, only
one study examining the effect of a ketone supplement
on human performance has been published.'* The au-
thors conclude that a ketone supplement may improve
cycling performance by up to 2% in a group of elite
(i.e., Olympic caliber) endurance cyclists. Importantly,
not all study participants saw an improvement in per-
formance when consuming the ketone supplement.
Thus, the importance of precision performance. It re-
mains to be seen whether similar results would be found
in non-Olympic-level athletes across different athletic
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disciplines. The relevance of the current finding to the
Special Operations Forces (SOF) population is discussed
in this article. Other considerations for ketone supple-
ments include palatability, timing, dose, and price.
These issues are both important and relevant.

Potential Benefits and Risk of a Ketogenic Diet

Benefits

For nearly a century, a KD has successfully been used
to reduce seizure frequency in children with epilepsy.'®
A KD may also be used to treat risk factors for meta-
bolic syndrome—mainly obesity, hyperglycemia, and
dyslipidemia.'”>* Emerging evidence also suggests that
ketones may improve cognitive function for those with
neurological impairments, including Alzheimer disease
and Parkinson disease.?**’ But these are benefits for only
those with health problems, not for those hoping to im-
prove their performance.

Risks

Long-term data regarding any potential risks associ-
ated with consuming a KD are lacking for adults, and
this applies to clinical and performance studies. Clinical
studies of longer than 1 year to assess insulin sensitiv-
ity, cardiovascular disease risk factors, and/or skeletal
health have not been conducted.!®*?” However, results
from several studies are of concern: after a period of
6 weeks, a KD increased urinary calcium loss and de-
creased markers of bone formation.”* Another study
demonstrated increases in urinary calcium loss in par-
ticipants who consumed a KD for 6 months.?” Together,
these results suggest a long-term KD may negatively
affect skeletal health because of an increase in urinary
calcium.

Following a KD may also place one at risk for a nutrient
deficiency. A KD is typically low in several nutrients,
including dietary fiber, calcium, potassium, magnesium,
iron, zinc, selenium, and copper.'®?® Without careful
monitoring and varied food intake, a nutrient deficiency
would likely occur.

KD and Human Performance

There has been a resurgence of interest in studying the
effect of ketones or a KD on performance.®*** A 2014
editorial by Noakes and colleagues® summarized the
findings of 11 studies published in the past 31 years on
low-carbohydrate diets (not all were KD) and physical
performance in humans. Many studies relied on self-
reported carbohydrate intake and failed to measure ke-
tone levels. The studies focused mainly on elite cyclists
but included one study with gymnasts and one study
with taekwondo athletes. Three studies found modest
improvements in exercise performance after subjects

adopted a low-carbohydrate diet; four showed equivo-
cal results, two found no beneficial effect, and two re-
ported an adverse outcome. The major finding was that
fat was the major energy source rather than carbohy-
drate. Whether glycogen levels were spared remains un-
known because low resting glycogen levels are known to
reduce glycogen use during exercise.*

Since 2014, three additional studies have been published
on KD and performance.’>=” One study® found a small
negative impact on physical performance in recreation-
ally active adults, whereas two studies®**” concluded that
consuming a KD increased the amount energy derived
from fat during low- to moderate-activity levels. How-
ever, the change in fuel source has not yet translated into
an improvement in performance overall, and some indi-
viduals experienced a decrease in performance. Taken to-
gether, neither a low-carbohydrate diet nor a KD appears
to produce superior results in performance compared
with current sports nutrition recommendations.!%”

Some argue the aerobic performance benefits of the KD
are not the result of ketosis but rather just reflect reli-
ance on fat for fuel due to an upregulation in fatty acid
oxidation.’ The ability of trained endurance athletes to
use more fat as energy has been attributed to increased
adaptation to or ability to use/metabolize fatty acids
and spare plasma glucose and muscle glycogen.>!43436.39
Limiting the use of scarce glycogen over a long time
should theoretically enhance endurance performance.*
A meta-analysis comparing a high-fat diet (i.e., greater
than 30% of calories from fat) to a high-carbohydrate
diet (greater than 50% calories of from carbohydrate)
found that endurance exercise performance was mod-
erately prolonged after a high-carbohydrate diet com-
pared with a high-fat diet. However, advocates of a KD
would argue that many of the diets included in the meta-
analysis were too high in carbohydrate and not high
enough in fat to induce ketosis and/or the diets were not
followed for a sufficient time to facilitate keto-adapta-
tion. Also, training status (i.e., trained versus untrained)
appears to significantly correlate with effect size—an in-
dication that one’s fitness level will affect how long en-
durance exercise can be performed after a modified diet.
A stronger correlation was found with untrained versus
trained individuals.* Overall, the only firm conclusion
for endurance performance is that individual differences
are marked and strategies to identify those who do re-
spond are needed if this approach is even going to be
considered. No blanket recommendation can be made.

In contrast to endurance exercise, reports of performance
decrements and early onset of fatigue have been reported
when the exercise is in short anaerobic bursts.®*'* The
preferred explanation for why ketosis may be detrimental
to anaerobic work capacity relates to reduced muscle
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glycogen stores and possibly a diminished ability to main-
tain glycolysis after being “told” to rely only on fat.#=
But this remains to be confirmed. Given the diverse na-
ture of SOF missions and the requirement to always be
able to respond, any intervention that could potentially
compromise performance would be avoided.

To our knowledge, no studies exploring the effects of a
KD on military performance (physical and/or cognitive)
or under simulated mission scenarios have been pub-
lished. Specific to SOF, more research is needed to ex-
plore the impact of ketones on recovery, immune system
function, injury risk, hand—eye coordination, and cogni-
tive capacity.>® Also, additional research to understand
how ketones are used under diverse environmental ex-
tremes (i.e., heat, cold, altitude, and/or depth) would be
required prior to using them in deployed settings. Given,
the relatively short deployment notification within Spe-
cial Operations, a KD may not be feasible. Also, few
military rations or ration components are available to
support a KD while in the field. Last, appetite suppres-
sion may be an unforeseen consequence of a KD that
could negatively impact performance, particularly at al-
titude or under conditions of hypoxia.*

Measuring Ketones

If one decides to try a KD, it is important to be able to
assess metabolic status or measure the degree of ketosis.
Ketosis or ketone status can be measured with either a
blood or urine sample. Some argue that a blood sample
should be used to confirm ketosis because urine ketone
values lag behind those in blood.” Also, urine values
may vary based on hydration status, urine volume, acid-
base balance, renal hemodynamics, and excretion.*> Ad-
ditionally, false-negative results are more common with
urine’ compared with blood testing. Blood ketone lev-
els can be measured with commercially available blood
glucose meters by using metabolic test strips specific
for ketones. Importantly, no consensus currently ex-
ists regarding what level of blood ketones is indicative
of ketosis or keto-adaptation. Previous work indicates
that ketones begin to be used by the central nervous sys-
tem at fairly low blood concentrations (0.3mmol/L to
0.5mmol/L), whereas blood levels must be greater than
Smmol/L for ketones to use be as preferential (at least
60%) fuel source for the brain.?* It is likely that the
exact concentration required is highly individual.

Conclusion

Ketosis, achieved either through a high-fat diet or ketone
supplementation, is of interest to many as a potential
performance enhancer. To date, given the logistical con-
straints and unique demands and deployment cycles, a
KD may not be feasible and requires research to address

important unanswered questions. These include (1) how
do environmental extremes impact ketone use? (2) Do
ketones improve anaerobic performance (i.e., sprinting)
and strength/power performance? (3) Do ketones en-
hance recovery and/or resilience? Until those questions
are answered, insufficient evidence supports using a KD
and/or a ketone supplement to enhance performance for
the Special Operations community. Instead, SOF Opera-
tors should leverage the expertise of their unit dietitian
to develop individualized nutritional strategies*” and en-
gage with the rest of their human performance team to
optimize all aspects of total-force fitness.*®

Disclaimer

The opinions or assertions contained herein are the pri-
vate views of the authors and are not be construed as of-
ficial or as reflecting the views of the Uniformed Services
University or US Department of Defense.

Disclosure

The authors have nothing to disclose.

References

1. Owen OE, Morgan AP, Kemp HG, et al. Brain metabolism
during fasting. J. Clin. Invest. 1967;46(10):1589-1595.

2. Volek JS, Noakes T, Phinney SD. Rethinking fat as a fuel for
endurance exercise. Eur | Sport Sci. 2015;15(1):13-20.

3. Phinney SD, Bistrain BR, Evans ], et al. The human meta-
bolic response to chronic ketosis without caloric restriction:
preservation of submaximal exercise capability with reduced
carbohydrate oxidation. Metabolism. 1983;32(8):769-776.

4. Gray CG, Kolterman OG, Cutler DC. The effects of a three-
week adaptation to a low carbohydrate/high fat diet on me-
tabolism and cognitive performance. San Diego, CA: Naval
Health Research Center San Diego; 1990.

5. Gray CG, McKirnan MD, White FC, et al. The effects of ad-
aptation to a low carbohydrate/high fat diet and pre-exercise
feeding on exercise endurance, metabolism, and cardiovascu-
lar dynamics in swine. San Diego, CA: Naval Health Research
Center San Diego; 1988.

6. Fleming J, Sharman M]J, Avery NG, et al. Endurance capacity
and high intensity exercise performance respones to a high-fat
diet. Int | Sport Nutr Exerc Metab. 2003;13(4):466-478.

7. Phinney SD. Ketogenic diets and physical performance. Nutr
Metab (Lond). 2004;1(2):1-7.

8. Kwiterovich PO, Vining EPG, Pyzik D, et al. Effect of a high-
fat ketogenic diet on plasma levels of lipids, lipoporteins, and
apolipoproteins in children. JAMA. 2003;290(7):912-920.

9. Paoli A, Bianco A, Grimaldi KA. The ketogenic diet and sport: a
possible marriage? Exerc Sport Sci Rev. 2015;43(3):153-162.

10. Adam-Perrot A, Clifton P, Brouns F. Low carbohydrate di-
ets: nutritional and physiological aspects. Obes Rev. 2006;7:
49-58.

11. Headquarters Departments of the Army, Navy, and the Air
Force. Army Regulation 40-25 OPNAVINST 10110.1/MCO
10110.49 AFI 44-141. Medical Services. Nutrition and menu
standards for human performance optimization. Washington,
DC: Headquarters Departments of the Army, Navy, and the
Air Force; 2017.

Ketones and Human Performance

115



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

All articles published in the Journal of Special Operations Medicine are protected by United States copyright law
and may not be reproduced, distributed, transmitted, displayed, or otherwise published without the prior written permission
of Breakaway Media, LLC. Contact Editor@JSOMonline.org.

Thomas DT, Erdman KA, Burke LM. American College of
Sports Medicine Joint Position Statement. Nutrition and ath-
letic performance. Med Sci Sports Exerc. 2016;48(3):543-568.
Westman EC, Feinman RD, Mavropoulos JC, et al. Low-car-
bohydrate nutrition and metabolism. Am ] Clin Nutr. 2007,
86:276-284.

Cox PJ, Kirk T, Ashmore T, et al. Nutritional ketosis alters
fuel preference and thereby endurance performance in ath-
letes. Cell Metab. 2016;24(2):256-268.

Pinckaers PJ, Churchward-Venne TA, Bailey D, et al. Ketone
bodies and exercise performance: the next magic bullet or
merely hype? Sports Med. 2017;47(3):383-391.

Levy RG, Cooper PN, Giri P. Ketogenic diet and other dietary
treatments for epilepsy. Cochrane Database Syst Rev. 2012;
2:CD001903.

Bazzano LA, Hu T, Reynolds K, et al. Effects of low-carbohy-
drate and low-fat diets: a randomized trial. Ann Intern Med.
2014;161(5):309-318.

Bueno NB, de Melo IS, de Oliveira SL, et al. Very-low-car-
bohydrate ketogenic diet v. low-fat diet for long-term weight
loss: a meta-analysis of randomised controlled trials. Br |
Nutr. 2013;110(7):1178-1187.

Forsythe CE, Phinney SD, Fernandez ML, et al. Compari-
son of low fat and low carbohydrate diets on circulating
fatty acid composition and markers of inflammation. Lipids.
2008;43(1):65-77.

Foster GD, Wyatt HR, Hill JO, et al. A randomized trial of
a low-carbohydrate diet for obesity. N Engl | Med. 2003;
348(21):2082-2090.

Halyburton AK, Brinkworth GD, Wilson CJ, et al. Low- and
high-carbohydrate weight-loss diets have similar effects on
mood but not cognitive performance. Am | Clin Nutr. 2007;
86(3):580-587.

Johnston CS, Tjonn SL, Swan PD, et al. Ketogenic low-carbo-
hydrate diets have no metabolic advantage over nonketogenic
low-carbohydrate diets. Am J Clin Nutr. 2006;83:1055-1061.
Volk BM, Kunces L], Freidenreich D], et al. Effects of step-
wise increases in dietary carbohydrate on circulating satu-
rated fatty acids and palmitoleic acid in adults with metabolic
syndrome. PLoS One. 2014;9(11):1-16.

Vanitallie TB, Nonas C, Di Rocco A, et al. Treatment of Par-
kinson disease with diet-induced hyperketonemia: a feasibil-
ity study. Neurology. 2005;64(4):728-730.

Veech RL. The therapeutic implications of ketone bodies: the
effects of ketone bodies in pathological conditions: ketosis,
ketogenic diet, redox states, insulin resistance, and mitochon-
drial metabolism. Prostaglandins Leukot Essent Fatty Acids.
2004;70(3):309-319.

Reddy ST, Wang CY, Sakhaee K, et al. Effect of low-carbo-
hydrate high-protein diets on acid-base balance, stone-form-
ing propensity, and calcium metabolism. Am | Kidney Dis.
2002;40(2):265-274.

Westman EC, Yancy WS, Edman JS, et al. Effects of 6-month
adherence to a very low carbohydrate diet program. Am |
Med. 2002;113:30-36.

Hartman AL, Vining EP. Clinical aspects of the ketogenic diet.
Epilepsia. 2007;48(1):31-42.

Helge JW, Watt PW, Ritcher EA, et al. Fat utilization during
exercise: adaptation to a fat-rich diet increases utilization of
plasma fatty acids and very low density lipoprotein-triacylg-
lycerol in humans. J Physiol. 2001;537(3):1009-1020.

Paoli A, Grimaldi K, D’Agostino D, et al. Ketogenic diet does
not affect strength performance in elite artistic gymnasts. J Int
Soc Sports Nutr. 2012;9(34):1-9.

Rhyu HS, Cho SY, Roh HT. The effects of ketogenic diet on
oxidative stress and antioxidative capacity markers of Tae-
kwondo athletes. | Exerc Rehabil. 2014;10(6):362-366.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Zajac A, Poprzecki S, Maszczyk A, et al. The effects of a ke-
togenic diet on exercise metabolism and physical performance
in off-road cyclists. Nutrients. 2014;6(7):2493-2508.
Noakes T, Volek ]S, Phinney SD. Low-carbohydrate diets
for athletes: what evidence? Br | Sports Med. 2014;48(14):
1077-1078.

Burke LM, Hawley JA. Effects of short-term fat adaptation
on metabolism and performance of prolonged exercise. Med
Sci Sports Exerc. 2002;34(9):1492-1498.

Urbain P, Strom L, Morawski L, et al. Impact of a 6-week
non-energy-restricted ketogenic diet on physical fitness, body
composition and biochemical parameters in healthy adults.
Nutr Metab (Lond). 2017;14:17.

Volek ]S, Freidenreich D], Saenz C, et al. Metabolic charac-
teristics of keto-adapted ultra-endurance runners. Metabo-
lism. 2016;65(3):100-110.

Burke LM, Ross ML, Garvican-Lewis LA, et al. Low carbo-
hydrate, high fat diet impairs exercise economy and negates
the performance benefit from intensified training in elite race
walkers [published online ahead of print 23 December 2016].
J Physiol. doi: 10.1113/JP273230.

Cameron-Smith D, Burke LM, Angus D]J, et al. A short-term,
high-fat diet up-regulates lipid metabolism and gene expres-
sion in human skeletal muscle. Am | Clin Nutr. 2003;77(2):
313-318.

Burke LM. Re-examining high-fat diets for sports perfor-
mance: did we call the ‘nail in the coffin’ too soon? Sports
Med. 2015545 (suppl 1):33-49.

Erlenbusch M, Haub M, Munoz K, et al. Effect of high fat
high carbohydrate diets on endurance performance: a meta-
analysis. Int | Sport Nutr Exerc Metab. 2005;15:1-14.
Helge JW. Long-term fat diet adaptation effects on perfor-
mance, training capacity, and fat utilization. Med Sci Sports
Exerc. 2002;34(9):1499-1504.

Langfort J, Zarzeczny R, Pilis W, et al. The effect of a low-
carbohydrate diet on performance, hormonal and metabolic
responses to a 30-s bout of supramaximal exercise. Eur |
Appl Physiol Occup Physiol. 1997;76(2):128-133.
Maughan R], Greenhaff PL, Leiper JB, et al. Diet composi-
tion and the performance of high-intensity exercise. | Sports
Sci. 1997;15(3):265-275.

Gibson AA, Seimon RV, Lee CM, et al. Do ketogenic diets
really suppress appetite? A systematic review and meta-anal-
ysis. Obes Rev. 2015;16(1):64-76.

Carmant L. Assessing ketosis: approaches and pitfalls. Epi-
lepsia. 2008;49(suppl 8):20-22.

Hashim SA, Vanltallie TB. Ketone body therapy: from the ke-
togenic diet to the oral administration of ketone ester. | Lipid
Res. 2014;55(9):1818-1826.

Daigle KA, Logan CM, Kotwal RS. Comprehensive perfor-
mance nutrition for Special Operations Forces. | Spec Oper
Med. 2015;15(4):40-53.

Jonas WB, O’Connor FG, Deuster PA, et al. Why total force
fitness? Mil Med. 2010;175(8S):6-13.

Dr Scott is an assistant professor and member of the Consor-
tium for Health and Military Performance: A Defense Center
of Excellence, Department of Military and Emergency Medi-
cine, Uniformed Services University, Bethesda, Maryland.

Dr Deuster is a professor and director of the Consortium
for Health and Military Performance: A Defense Center of
Excellence, Department of Military and Emergency Medicine,
Uniformed Services University, Bethesda, Maryland. E-mail:
patricia.deuster@usuhs.edu.

116

Journal of Special Operations Medicine Volume 17, Edition 2/Summer 2017



The Special Operations Medical Association’s Official Journal
S— N

Summer 2017
Volume 17, Edition 2

N OPER

EE}@ Ghis Isswes

> TCCC Guidelines Change 16-03

> Assessment of Trainer Skill DN uicuied o
> Bioelectric Dressing for Blister Management Indomitable Spirit
> Rapid Vision Correction by SOF  and Sacrifices of
> Role 1 Resuscitation Team and REBOA | the SOF Medic

> Preparing to Deploy to a Medically Austere Theater
> Manikin Human-Patient Simulator Training

> Complication of Attempted Surgical Airway

> Albumin Fluid Resuscitation in TCCC

> QuikClot® Combat Gauze™ Use in Afghanistan

> Ongoing Series: Clinical Corner, Human Performance Optimization, Infectious Diseases, Injury Prevention,
Prolonged Field Care, SOFsono Ultrasound Series, Special Talk, Unconventional Medicine, Book Review,
TCCC Updates, TacMed Updates, and more!






