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Cortisol (ug/dL) DHEA (pg/mL) Testosterone (pg/mL)

MeanSD n MeanSD  n MeanSD n
Magnitude
Peak ‘ 73 0402 73 280.7+ 1428 73 1910£726 ‘ 73 ‘ 121273
AUCg ‘ 73 17692 7 133843 £ 64828 72 95013 + 3349.8 ‘ 72 ‘ 5287 +281.8
Avg ‘ 73 0302 73 22001090 73 1580 % 568 ‘ 73 ‘ 9455
Reactivity
Absolute 73 00102 71 -140£1135 72 ~19.0£529 ‘ 72 ‘ -11£55
Relative (%) 73 1394692 7 11£470 72 ~45369 ‘ 72 ‘ -25£485

Note: DHEA, dehydroepiandrosterone; T:C, testosterone to cortisol ratio; SD, standard deviation; AUCg, area under the curve with respect to ground; Avg, average.
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Stim group Session Stim group x session

SynWin 32 (1.30) = 0.41,p = 053 (4,120) = 5.17, p < 0.001 ‘ (4,120) = 031, p = 0.87
Stop-Signal Task 30 (1.28) = 0.003, p = 0.96 (4,112) = 691, p < 0.001 ‘ (4,112) = 036, p = 0.84

VT 32 (130) = 0.46, p = 0.50 (4120) = 27.17, p < 0.001 ‘ (4,120) = 008, p = 099
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Variable Mean (SD)

or counts

Military occupational specialty

Infantry (118 or 11C) N=356
Combat engineer (12B)

Cavalry scout (19D)

Age (years) 233(3.6)
Height (inches) 69.3(4.2)
Weight (pounds) 1798 (25)
Time in military (years) 2804)
Number of Deployments 04(038)
Education

Some high school completed N=4
High school degree or GED N=235
Some college completed N=107
Associate degree completed N=20
Bachelor’s degree completed N=21

Race and ethnicity
American Indian or Alaskan Native N=8
Asian

Black of African American

Native Hawaiian or Other Pacific Islander

White

Hispanic or latino
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Domain

Physical

Social-Emotional

Cognitive

Demographic,
lifestyle

Health

Assessment

Range of motion test (ROM)

Agility T-test
Sitand reach test
Functional movement screening (FMS)

Army combat ftness test (ACFT)

Running anaerobic sprint test (RAST)

Seated power throw (SPT)

International physical activity questionnaire (IPAQ)

Five facet mindfulness questionnaire (FEMQ)

Positive and negative affect scale (PANAS)

Patient health questionnaire (PHQ)

Emotion regulation questionnaire (ERQ)

Multi-family emotion regulation questionnaire (MFERQ)

Barratt impulsiveness scale (BIS)

Behavioral activation inhibition scale (BAIS)

Big five personality inventory (BEPT)

Grit scale

Connor-davidson resilience scale
State-trait anxiety index (STAT)
Attentional blink task (ABT)
Speed of processing task (SPT)
Visual search task (VST)

“Task switching task (TST)
Go/no-go task (GNG)

Flanker task (FT)

Stroop task (ST)

Balloon analog risk task (BART)
Money road map task (MRMT)
Spatial working memory task (SWMT)
N-back task (NBT)

Health and habits questionnaire

Skin calipers/fold
Anthropometry

Hearing test

Block food frequency questionnaire (BFFQ)

Mindful eating behavior scale (MEBS)

Venous blood draws

Morningness-eveningness questionnaire

burgh sleep quality index (PSQI)

Vision test at eccentricity

Feature

Crossbody reach while sit

g
Standing forward extended reach
Standing overhead fingertip reach
Standing trunk flexion
Thoraciclumbar (TL) spine rotation
“Trial time

Record trial

“Total score

2-mile Run Time

Hand-release Push-up Total

Leg Tuck Total

Maximun deadlif total
Sprint-drag-carry total
Standing power throw total
Total score

Anaerobic capacity

Fatigue index

Maximum distance

Minutes/week of moderate MET

Total physical activity MET minutes/week

Vigorous activity MET minutes/week

Grip strength

Hip abduction
Hip adduction
Hip flesion

Knee extension
Knee flexion
Lumbar extension

Lumbar flexion

Pinch strength

Act with awareness
Description
Observation
Non-judgmental
Non-reactivity
Negative affect
Positive affect

Total score
Cognitive reappraisal

Expres

suppression
Attentional deployment - distraction
Attentional deployment - rumination
Cognitive change

Mindfulness

Response modulation

Situation modification

Situation selection

Total impulsiveness score

Behavior activation score

Behav

nhibition score
Agreeableness
Conscientiousness

Extroversion

Neuroticism
Openness.

Grit score

Total score

Trait anxiety

Blink magnitude

Reaction time

Reaction time slope

Switch cost

Commission error rate
Flanker effect magnitude
Stroop effect magnitude
Overall performance
Switch cost

Accuracy

Mean accuracy

Age

Number of deployments
Number of children

Years in military

Percent body fat

Body mass index

Left ear ability

Right ear ability

Alcohol

Caffeine

Carbohydrates

Kilocalories

Protein

Sugar

Fat

Nutrition knowledge score
Albumin (ALB)

Alkaline phosphatase (ALP)
Alanine transaminase (ALT)
Aspartame aminotransferase (AST)
Basophils

Blood urea nitrogen (BUN)
Calcium (CA)

Chloride (CL)

Copper

Cre:

(CRE)
Eosinophils

Ferrit

Folate

Glucose
Hematocrit
Hemoglobin (HGB)
Iron (FE)
Potassium (K)
Lymphocytes
Magnesium (Mg)
Mean corpuscular hemoglobin (MCH)

Mean corpuscular hemoglobin

concentration (MCHC)

Mean corpuscular volume (MCV)
Monocytes

Mean platelet volume (MPV)
Sodium (Na)

Neutrophils

Platelet count

Red blood cell count (RBC)

Red cell distribution width (RDW)
“Total bilirubin (TBIL)

Total CO; (TCO)
Totaliron-binding capacity (TIBC)
Total protein (TP)

Transferrin

Transferrin saturation

Vitamin B12

Vitamin D

Zine

Morning/evening score

Global score

Overall accuracy

Mean, standard deviatiol
13860, 44.23
986.48, 59.56

2264.99,99.01
34111,92.10
12985, 2118
12.05,080
293,823
50930, 42.11
8029, 1268
85.20,8.56
81541736
86.62,1053
89.31,9.46
81.93,9.93
50930, 42.11
2512.86,605.72
606,320
595.85, 86.48
3703.74,4723.01
15127.66, 13635.77
8008.13, 7589.23
49.40,12.60
29977, 96.44
16358, 59.72
268,88, 94.40
68282, 19190
20271, 113.48
700,18, 308.43
287.38, 113.02
10.05,236
273,531
2657,5.17
26.15,531
27.58,5.83
23.00,3.95
17.31,6.04
34.46,7.08
477,502
2938,6.02
17.98,431
18.49,3.68
15.40,3.96
18.69,3.97
16.86,3.18
1656,4.14
19,59, 408
18.85,3.87
6362,9.76
2313,4.28
1731,3.48
361,078
377,071
319,091
230,078
335,070
353,052
7628, 1351
173,690
~007, 161
285,50, 10044
46.73,27.63
15098, 132.66
o101
3597, 2845
167.80,104.79
2135.17,605.99
008,011
073,011
088,008
2298,3.19
031,051
156,078
256,1.96
12.44,436
266,352
252,29
215,316
19.54,23.13
13220, 112.93
29182, 168.97
271550, 145107
11269, 6598
13254,87.75
110.34,61.25
36.69,12.16
403,025
77.66,23.35
2831,2394
3026,2084
010,009
13.18,3.05
973,025
10437,2.19
96.28, 1492
108,020
021,012
86.44,56.46
1467,492
92.44,6.57
4695,3.07
15.59,1.04
10172,3235
425,033
238,065
203,012
3008, 142

33.21,076

90.56,3.32
0.56,0.18
757,138
13897,222
348,153
243.49,49.25
519,038
11.74,055
093,037
29.58,1.60
326.70,4234
7.19,041
266.64,36.17
3169, 1076
409.08,129.84
27.44,761
101,13, 1483
119,755
7.03,3.20

075,021
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Course of acti Implications - Outcomes

No change High MSKU/ill-health prevalence persist
Further specialisation of roles add to MSK1/ill-health
prevalence
Workforce capacity and capability continue to decrease
Increasing demands placed on each Service person,
especially operationally facing roles
Individual and Team performances, at best, do not
improve; at worst, further decline

Non-systemic approach Likely to produce some immediate changes or

localised areas of positive change

Reduced effectiveness of single strategies due to lack of

purposeful coherence

Inefficiencies in resource allocation through

uncoordinated activities

Risk of conflicting policies and actions (gains made

through one action defeated by inaction or

contradictory action elsewhere)

Likely effects diminish over time due to military

posting cycles (“people churn”); action is lost

Whole system approach Works upstream to promote good health and mitigate

ill-health; reduced financial cost of people capability

Looks for synergies—and hence efficiencies—between

health/fitness and other core people objectives

Fosters collaborative working; develops shared

understanding and organisational cohesion

Avoids causing harm; mitigates unintended

consequences a priori

Should be more effective—and hence financially

efficient—in generating and maintaininga people

capability

Action over multiple levels and locations encourages

cultural change and enduring real organisational

change (less likely to be disrupted by change in
personnel)

Challenges to delivs

No challenges; organisation continues business as
usual

Leadership prioritisation required at localised or
small-scale level

Stakeholder engagement required with single or
separate strategies

Ensuring knowledge/understanding of benefits
Securing resource requirement

Training requirements for policy delivery
Implementation and evaluation require multiple
resources and potentially duplication of effort

Leadership prioritisation required at multiple locations
and levels

Multiple stakeholder engagement across the WSA
actions

Ensuring knowledge/understanding of benefits
Resource requirements, but securing resource may be
casier as multiple beneficiaries to outcomes

‘Training requirements for policy delivery

Developing cross-function understanding and
working practices requires organisational change
Implementation and evaluation require broader
resources, following aligned protocols, but is likely to
include complexity due to size and scale
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ati

Brimley etal. (2013) . a persons physical, cognitive and social-emotional functions.

Travis and Brown (2023) .. the successful completion of a specified task within an available performance capacity that meets

or exceeds the mission demands

Naval Air Warfare Center (2021) .. the range of perceptions, decisions, and actions that an individual or team carries out in the

context of performing a task.
Brit etal. (2006) ..how military personnel think, react, and behave in miltary operations.

Giles etal. (2023) .the extent to which individuals dynamically think, react, and behave relative to an established

standard during training and operations.

EUROCONTROL/FAA Action ...the performance of jobs, tasks, and activities by operational personnel ~ individually and

Plan 15 Safety (2010) together.

Rothwel et al. (2012) ...outcomes, results, and accomplishments achieved by a person, group, or organization.

Fowler etal. (2019) .. the act of performing and achieving a task, as distinct from performance shaping factors such as

Jatigue, task load, health or wellbeing, that can impact the task performance.

Arra etal. (2023) . aworker’s capacity to meet the demands of a task.

Quante etal. (2021) .. the potential ofa person to successfully perform a task.

Khripunov (2023) .. actual behavior and the resultsof people’s actions, s opposed to an ideal or abstract view of what
they are supposed to do.

Parush (2015) . perceptual, cognitive, emotional, and physical processes and behaviors.

Gawron (2000) ...the accomplishment of a task by a human operator.

Reason (1990) ... behavior plus results (P=B + ).

Hockey (1997) .. the effectiveness or skil to accomplish goals through operations associated with human behavior:

Driskell and Salas (2013) <...people doing things - performing a task, carrying out a procedure, solving a problem, or doing.

some type of work or activity:

Context

Military

Military

Military

Military

Military

Air traffic control

Organizational behavior

Organizational behavior

Organizational behavior
Automation and Robotics

Human factors and ergonomics

‘Human factors and ergonomics
‘Human factors and ergonomics
Human factors and ergonomics
Human factors and ergonomics

Human factors and ergonomics
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Multitasking subtask Session Stim group x sessiol

Memory (130) = 3.29, p = 032 (4,120) = 1.60, p = 071 (4120) = 120, p = 125 ‘
Arithmetic (130) = 0.01, p = 3.64 (4,120) = 12.60, p < 0.001 (4120) = 034, p = 340
Visual monitoring (1.30) = 0.76, p = 1.56 (4,120) = 7.54, p < 0001 (4120) = 0.16, p = 3.84

Auditory monitoring (1.30) = 0.08, p = 3.14 (4,120) = 935, p < 0001 (4,120) = 1.96, p = 0.42 ‘
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Study event, protocol number,

setting, dates

Description

Outcome measure(s), and domain(s)

Prediction Study: Cognitive Arm (18-007),
Laboratory Setting, Data collection: 3/21-11/21

Prediction Study: Physical Arm (17-002),
Laboratory Setting, Data collection: 2/22-8/22

Small Unit Performance Analytics (SUPRA;
20-001 & 18-003, STUDY00001542), Field
Setting, Data collection: 3/21-8/23

Repeated Bouts of Physical Stress (REPPS:
20-005), Laboratory Setting, Data collection:
4/21-5/23

Tactical Stress Marksmanship Assessment

(TSMA: 20-008), Field Setting, Data collection:

3/21-4/23

Individual Shooting Scenario (1SS: 20-005,
20-001, 18-003), Field Setting, Data collection:
6/21-8/23

Team Shooting Scenario (TSS: 18-003), Field
Setting, Data collection: 6/21-8/23

Individual participants are exposed to an acute physical stressor
(threat of torso shock) while attempting to perform difficult
marksmanship, memory, and spatial orienting tasks in virtual

reality (Brunyé and Giles, 2023). Stressors are threat of electric

shock, time pressure, and decision uncertainty.

Individual participants complete a strenuous bout of physical
exertion and load carriage on a treadmill while atempting to
perform difficult marksmanship, memory, and communication
tasks on a computer display (Giles ct al., 2022). Stressors are
physi

Squad-sized teams of participants execute infantry battle drill 24

I exertior

e pressure, and decision uncertainty.

in asituational tactical exercise (STX) lane while overall unit
performance is assessed (O'Dorovan et al, 2023). Stressors are
physical exertion, decision uncertainty, time pressure, and social
evaluation.

Individual participants complete a mult-day simulated mission
involving repeated ruck marches, accelerated movements, and
scenarios involving react to contact battle drill (O'Fallon et ..
2022). Stressors are physical exertion, physical encumbrance,
time pressure, and decision uncertainty.

Individual participants complete running anaerobic sprint tests

accompanied by live-fire marksmanship assessments while
unloaded o carrying (~30kg) loads (Cantelon et al, 2023).

Stressors are physical exertion, physical encumbrance, tis

pressure, and threat of serious injury.

Individual parts

ipants execute a scenario involving movement to
a shooting position and engaging targets in a simulated
marksmanship task (Brown et al, 2022a). Stressors are physical
exertion (sprints), time pressure, and decision uncertainty.
Fireteam-sized teams of participants execute a scenario involving

an escalating-difficulty simulated marksmanship task requiring

communication and coordinated responses (Brown et al. 2022).
Stressors are time pressure, decision uncertainty, and social

evaluation.

Spatial orienting accuracy (navigate), target
elimination efficiency (shoot), discrimination during
‘marksmanship decision making (shoot), heart rate

variability (sustain).

Speech accuracy (communicate), VO2 max test time

t0 exhaustion (move), discrimination during
‘marksmanship decision making (shoot), percent of
VO2 max (sustain), heart rate as percent of heart rate
at VO2 max (sustain).

Observer-controller (OC) scores for information
exchange (communications) and violence of action
(move), time to kill first opposing force member
(shoot), percent of max heart rate (sustain)

Maintained isometric torque on dynamometer from

pre- o post-task (sustain).

‘Time to complete running anaerobic sprint test
(move), points during marksmanship course (shoot),
‘marksmanship decision score (shoot), percent of max
heart rate (sustain), maintained speed on successive
bouts (sustain).

Mobility score (move), fundamental marksmanship
score (shoot), operational marksmanship score
(shoot), overall lethality (shoot), weapon stability
(shoot), marksmanship accuracy (shoot).

Total communication score (communicate),
‘marksmanship accuracy (shoot), percent of targets

engaged (shoot).
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Study phase Performance Physical Social-emotional Cognitive Demo-graphic Health

outcome (N) features features features features features

Move (128) 30 2 n 4 54

Shoot (156) 30 2 n 1 51
Pre-regression

Communicate (124) 30 28 n 4 4
diagnostics

Navigate (83) 30 2 n 4 54

Sustain (151) 30 2 n 1 51

Move (128) 2 1 3 4 5

Shoot (156) 2 2 n 4 13
Post-regression

Communicate (124) 2 2 n 1 21
diagnostics

Navigate (83) 28 2 i 1 16

Sustain (151) 2 2 n 4 29

Move (128) n 4 5 2 2

Shoot (156) 2 2 n 1 13
Post-feature

Communicate (124) 17 3 4 2 13
selection

Navigate (83) 2 2 2 0 3

Sustain (151) 6 3 2 0 5

Number of participants (N) included in each phase s also included.
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Exercise intensity

Carbohydrate

(grams/day)

Protein (grams/day)

Fat (grams/day)

Total calories
(kcal/day)

Light
Moderate
High

Very High

263-438

438-613

526-876

701-1051

123-175

123-175

123-175

123-175

70-131

70-131

70-131

70-131

2172-3635

2873-4336

3221-5387

3924-6088
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Variable Mean SD Min Max

Age (yrs) 77 280%4.1 210 410

Height (cm) 77 179.7 62 165.1 195.6 7.6
Weight (kg) 77 87.6£8.1 703 1066 113
Lean mass (kg) 70 705£64 57.1 897 7.1
FEM (kg) 70 703 £6.7 57.0 876 87
Fat mass (kg) 70 15352 51 296 7.7
Body fat % 70 18.1£54 72 304 7.4
BMI (kg/m?) 77 27.1£23 20 328 29
RMR - Mifflin St Jeor (kcal) 77 21440 £108.0 1918.0 23760 1350
VO2 max (mL/kg/min) 74 55.0£63 375 707 57
Blood lactate max (mmol/L) 73 137£29 55 238 31
Lactate threshold (mL/kg/min) 73 472455 334 58.8 63
HRatlactate threshold (bpm) 72 180.0 £8.0 143.0 1960 80
Ventilatory threshold (mL/kg/min) 73 49.0£5.8 345 599 77
RHR (bpm) 63 76.0 +16.0 48.0 1100 240
HR max (bpm) 75 1920£11.0 144.0 2330 100
RER (VCO,/VO,) 74 1201 10 17 01
Weighted pull-ups (25lbs) 44 167£64 7.0 400 73
Bench press IRM (kg) 33 1247199 942 1722 26
Dead lift IRM (kg) 37 1816267 1355 270 380
Broad jump (m) 45 24£02 19 30 03
800-m swim (mm:ss) 33 12:51 £01:39 9:08 1723 02:02
3-Mile run (mm:SS) 35 21:46 £ 01:59 17:23 2545 03:02

Kot BTN stedand devistlion: TO0. menmniletanes SM: ane tepetiton mantmuts
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