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Integrating women into ground close 
combat roles: an opportunity to reflect 
on universal paradigms of 
arduous training
Karl E. Friedl   ,1 Robert M. Gifford   2

At a stroke, opening infantry roles to 
women has introduced a biological dimor-
phism among soldiers, with profound 
implications at every level, from metabo-
lism and endocrinology, to fitness and 
strength, to psychology and ethnog-
raphy.1 2 As women begin to pioneer these 
roles, medical officers and policymakers 
the world over might pause to question 
our traditional rites of passage into the 
military: why are soldiers trained to 
breaking point?

The personal view of Lt Col Fieldhouse 
and Dr O’Leary3 helpfully contrasts Israel 
Defense Forces (IDF) policy with the 
UK’s recent full integration of women 
into ground close combat (WGCC) roles. 
This comparison is salutary for the many 
nations now introducing WGCC, which 
may have upheld the IDF as a ‘gold stan-
dard’ in this domain. Musculoskeletal 
injury rates were higher among women 
than men (even though women were 
employed in less elite roles); however, 
retention rates were high among IDF 
women, perhaps relating to motivation 
for combat roles.3 A rigorous scientific 
process has recently been used to develop 
physical employment standards (PES), 
but not to develop compressed physical 
training. Injuries caused by compressed 
training do not appear with the same high 
incidence in subsequent military careers.4 
Training paradigms, typified by idioms like 
‘breaking down to build up’, are common 
to many nations but have evolved without 
(as far as we are aware) any evidence of 
improved length of service or prevention 
of adverse outcomes for men, at whom 
they are directed. Such paradigms may be 
even less suited to women.

When the IDF created the Caracal 
Battalion with new combat roles for 
women in 2004, they immediately put 

women through standard male training 
and incurred a 30% stress fracture prev-
alence; with a little more military medical 
consultation, this was halved in the 
following year (personal communica-
tion). Several years later, rates remained 
tenfold higher for women than for men 
in the same training (21.0%, 95% CI 
16.2% to 26.5% vs 2.3%, 95% CI 0.3% 
to 8.2%).5 In reality, IDF WGCC policy 
is more nuanced than the UK and many 
other nations (likely a reflection of Isra-
el’s unique geopolitical circumstances); 
however, the basic tenets of training are 
generalisable. Fieldhouse and O’Leary3 
identified incongruity between physical 
and cognitive outcomes of IDF WGCC 
training, which highlights the disconnect 
between how training of the body and 
mind has historically been considered.

The highest priority in preparing today’s 
recruits to become soldiers is not just to 
achieve physical robustness but to concur-
rently instil core values, ethics and self- 
management skills, bringing young men 
and women with a wide variety of educa-
tional and experiential backgrounds to a 
common level of expected behaviours and 
personal responsibility.6 The future warf-
ighter is likely to rely more on cognitive 
than corporeal dominance to defeat his 
or her enemy (Figure 1). A new training 
paradigm should therefore seek to create 

a culture which considers recruits’ fitness 
of mind and body simultaneously, moving 
towards ‘smart fitness’ without losing the 
concept of a fitness culture.

Aerobic fitness is associated with 
improved cognitive function and military 
task performance.7 The cerebral benefits 
of exercise, including stimulating dopa-
minergic centres to reduce apathy and 
increase motivation, highlight its impor-
tance for military training, not to mention 
increases in brain- derived neurotrophic 
factor and insulin- like growth factor 1, 
with all the important benefits to brain 
resilience.8 ‘Cyber- soldiers’ of the near 
future will benefit from fitness training 
which will give them a competitive edge 
for decision making in highly stressful 
conditions.

Sleep restriction is a rite of passage for 
military training, but there is mounting 
evidence that this is contrary to learning 
and memory retention, work performance 
due to critical lapses in attention, musculo-
skeletal remodelling and repair, and mili-
tary task performance.1 7 9 A recent study 
in British recruits demonstrated a fourfold 
increase in upper respiratory tract infec-
tion rates for individuals taking less than 
six hours of sleep per night.10 Since sleep is 
important for mental and physical fitness, 
perhaps we should reconsider the role of 
tiredness during training and do more to 
protect sleep.

Building resilience necessitates 
impactful psychological stress, but not 
all stress contributes to advantageous 
training. An external locus of control 
(feeling unable to influence one’s circum-
stances) is associated with low self- esteem, 
reduced hippocampal volume, adverse 
endocrine responses to stress (especially 
among women), and manifold adverse 
work and health- related outcomes in the 
long term.11–13 Such outcomes among 
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Figure 1 Cognitive and physical components of current and predicted future warfighters 
(courtesy of Dan Billing and Graham Fordy21).
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recruits may not need to be induced in 
order to ‘manage their expectations’. As 
a counterpoise to an externalised locus 
of control, trainers could consider mind-
fulness training. Experiences from France 
and the UK have shown a number of ways 
in which mindfulness training not only 
improves physiological adjustment to 
stress but could protect against the conse-
quences of psychological trauma exposure 
in future deployments.14 15

We would argue the time is nigh for 
arduous training to be afforded the same 
evidence- based redesign as PES. The 
dramatic change from ‘business as usual’ 
created by the current pandemic has 
created necessary space for innovation and 
the opportunity to accelerate implementa-
tion of changes, for example, more effec-
tive virtual training and gaming challenges 
for a millennial generation of recruits.16 17 
Innovations could similarly be harnessed 
to move from current attritional training 
approaches to more holistic ‘battlemind’ 
(ie, battlespace- facing, mind and body 
focused) training. Holistic training would 
be more equitable, mitigating unnecessary 
physiological disadvantages for women. 
Sex disparities in physical fitness and 
injuries could become irrelevant—arte-
facts of a bygone era—while embracing 
the complementarity of the sexes would 
greatly increase the cognitive strength of 
the fighting force. For example, women 
demonstrate greater awareness of risk 
than men,18 which translates into lower 
rates of environmental heat illness.19

Many such changes are already afoot. 
When Army- wide physical fitness testing 
recommences in the USA following the 
initial pandemic response, the Army 
Combat Fitness Test will be the new test 
of physical fitness, and the old test that 
emphasised running will be abandoned. 
As training programmes centre on what 
is tested, this six- component test will 
cause training programmes to become 
more varied and appropriate to relevant 
principles of physical training, including 
strength and agility.20 Likewise, following 
new UK PES for ground close combat 
roles, the Soldier Conditioning Review is 
the metric for evaluating physical fitness, 
which is focused on whole- body fitness 
rather than running ability. These will 
provide an opportunity to re- evaluate 
skills and fitness levels that are required 

and sustainable in subsequent Army 
service. Modernised physical training 
based on scientific principles, along with 
integrated concepts of training sleep disci-
pline and mindfulness skills, could prove 
to be the greatest human performance 
enhancers yet applied to warfighters.

Acknowledgements The opinions and assertions in 
this paper are solely those of the authors and do not 
necessarily represent an official view or policy of the 
authors’ respective agencies

Contributors Both authors conceived and drafted the 
manuscript.

Funding The authors have not declared a specific 
grant for this research from any funding agency in the 
public, commercial or not- for- profit sectors.

Disclaimer The opinions and assertions in this paper 
are solely those of the authors and do not necessarily 
represent any official views or policies of the authors’ 
agencies.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; 
externally peer reviewed.

Open access This is an open access article distributed 
in accordance with the Creative Commons Attribution 
Non Commercial (CC BY- NC 4.0) license, which permits 
others to distribute, remix, adapt, build upon this work 
non- commercially, and license their derivative works on 
different terms, provided the original work is properly 
cited, appropriate credit is given, any changes made 
indicated, and the use is non- commercial. See: http:// 
creativecommons. org/ licenses/ by- nc/ 4. 0/.

© Author(s) (or their employer(s)) 2020. Re- use 
permitted under CC BY- NC. No commercial re- use. See 
rights and permissions. Published by BMJ.

To cite Friedl KE, Gifford RM. BMJ Mil Health Epub 
ahead of print: [please include Day Month Year]. 
doi:10.1136/bmjmilitary-2020-001568

Accepted 24 July 2020

BMJ Mil Health 2020;0:1–2.
doi:10.1136/bmjmilitary-2020-001568

ORCID iDs
Karl E. Friedl http:// orcid. org/ 0000- 0002- 3134- 8427
Robert M. Gifford http:// orcid. org/ 0000- 0002- 6248- 
6400

REFERENCES
 1 Gifford RM, O’Leary TJ, Double RL, et al. Positive 

adaptation of HPA axis function in women during 

44 weeks of infantry- based military training. 
Psychoneuroendocrinology 2019;110:104432.

 2 Gifford RM, Greeves JP, Wardle SL, et al. Measuring the 
exercise component energy availability during arduous 
training in women. Med Sci Sports Exerc 2020. (In 
review).

 3 Fieldhouse A, O’Leary T. Bmj Mil health 2020. This 
issue.

 4 Waterman BR, Gun B, Bader JO, et al. Epidemiology of 
lower extremity stress fractures in the United States 
military. Mil Med 2016;181:1308–13.

 5 Finestone AS, Milgrom C, Yanovich R, et al. Evaluation 
of the performance of females as light infantry soldiers. 
Biomed Res Int 2014;2014:1–7.

 6 Emonet F. The importance of ethics education in 
military training. NCO Journal 2018;27:1–6.

 7 Martin K, Périard J, Rattray B, et al. Physiological 
factors which influence cognitive performance in 
military personnel. Hum Factors 2020;62:93–123.

 8 Heijnen S, Hommel B, Kibele A, et al. Neuromodulation 
of aerobic Exercise- A review. Front Psychol 
2015;6:1890.

 9 Grandou C, Wallace L, Fullagar HHK, et al. The effects 
of sleep loss on military physical performance. Sports 
Med 2019;49:1159–72.

 10 Wentz LM, Ward MD, Potter C, et al. Increased risk 
of upper respiratory infection in military recruits who 
report sleeping less than 6 H per night. Mil Med 
2018;183:e699–704.

 11 Rosengren A, Hawken S, Ounpuu S, et al. Association 
of psychosocial risk factors with risk of acute 
myocardial infarction in 11119 cases and 13648 
controls from 52 countries (the INTERHEART study): 
case- control study. Lancet 2004;364:953–62.

 12 Pruessner JC, Baldwin MW, Dedovic K, et al. Self- 
Esteem, locus of control, hippocampal volume, and 
cortisol regulation in young and old adulthood. 
Neuroimage 2005;28:815–26.

 13 TW N, Sorensen KL, Eby LT. Locus of control at work: a 
meta-analysis. J Organiz Behav 2006;27:1057–87.

 14 Trousselard M, Dutheil F, Ferrer M- H, et al. Tactics 
to optimize the potential and cardiobiofeedback in 
stress management: the French experience. Medical 
Acupuncture 2015;27:367–75.

 15 Carter A, Tobias Mortlock J. Mindfulness in the 
military: improving mental fitness in the UK armed 
forces using next generation team mindfulness 
training 2019.

 16 Stone RJ. Blending the best of the real with the best 
of the virtual: mixed reality case studies in healthcare 
and defence. Augmented Reality and Virtual Reality: 
Springer, 2018: 277–93.

 17 Rizzo A, Scherer S, DeVault D, et al. Detection and 
computational analysis of psychological signals using 
a virtual human interviewing agent. Journal of Pain 
Management 2016;2016:311–21.

 18 Byrnes JP, Miller DC, Schafer WD. Gender differences 
in risk taking: a meta- analysis. Psychol Bull 
1999;125:367–83.

 19 Gifford RM, Todisco T, Stacey M, et al. Risk of heat 
illness in men and women: a systematic review and 
meta- analysis. Environ Res 2019;171:24–35.

 20 Kyröläinen H, Pihlainen K, Vaara JP, et al. Optimising 
training adaptations and performance in military 
environment. J Sci Med Sport 2018;21:1131–8.

 21 BillingD, FordyGR, FriedlKE, et al. The implications of 
emerging technology on military human performance 
research priorities. J Sci Med Sports 2020. in review.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://m

ilitaryhealth.bm
j.com

/
B

M
J M

il H
ealth: first published as 10.1136/bm

jm
ilitary-2020-001568 on 12 A

ugust 2020. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjmilitary-2020-001568&domain=pdf&date_stamp=2020-08-12
http://orcid.org/0000-0002-3134-8427
http://orcid.org/0000-0002-6248-6400
http://orcid.org/0000-0002-6248-6400
http://dx.doi.org/10.1016/j.psyneuen.2019.104432
http://dx.doi.org/10.7205/MILMED-D-15-00571
http://dx.doi.org/10.1155/2014/572953
http://dx.doi.org/10.1177/0018720819841757
http://dx.doi.org/10.3389/fpsyg.2015.01890
http://dx.doi.org/10.1007/s40279-019-01123-8
http://dx.doi.org/10.1007/s40279-019-01123-8
http://dx.doi.org/10.1093/milmed/usy090
http://dx.doi.org/10.1016/S0140-6736(04)17019-0
http://dx.doi.org/10.1016/j.neuroimage.2005.06.014
http://dx.doi.org/10.1089/acu.2014.1052
http://dx.doi.org/10.1089/acu.2014.1052
http://dx.doi.org/10.1037/0033-2909.125.3.367
http://dx.doi.org/10.1016/j.envres.2018.10.020
http://dx.doi.org/10.1016/j.jsams.2017.11.019
http://militaryhealth.bmj.com/

	Integrating women into ground close combat roles: an opportunity to reflect on universal paradigms of arduous training
	References


