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9272 DIRYNNN NN VI NON DIPNN TNHT MNXN .NNN PVYY NNINM DXV MY
92191 JPONN NN NN TYNHN YITI XD ,0N2 PIX I P .N11DNY Y PPINI DOV NDOY
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2018 2013 9T
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7.5% 5.8% mT o’ 9N

19.8% | 17.7% m>n
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6% 5.7% T o'nNYn YN

8.7% | 7.3% mo»nN

1 Annual Report on Progress of the Army in Integrating Women into Military Occupational Specialties
and Units Recently Opened to Women. Report to Congress. July 2019. US Army Chief of Staff. p15.

2 Emma Moore. Women in combat: Five-year status update, Center for a new American Security, March,
31, 2020. https://www.cnas.org/publications/commentary/women-in-combat-five-year-status-update;
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Annual Report on Progress of the Army in Integrating Women into ;173 0y 1 w99 170X T 3
Military Occupational Specialties and Units Recently Opened to Women. Report to Congress. July 2019.

US Army Chief of Staff. P17
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SLI -) nmnyn pnand nXoap X :MXIND NPVOYHN NN OOND) DTN DTN
NTINY NDWII MOYN 45-2 PNIND 3P 2 DPwNa NTI N>t .3 ; (Standing Long Jump
NANY (3P 54-100 NNHVLI) MM Spwn NN .3 ; (SPT - Seated Power Throw) 1 pb
M 20 Y 0oNILVPN T ;(SDL - Strength Dead Lift) hex-bar mysnxa o»mn
(IAR - Interval Aerobic Run)(0>9>1 yn2y) 0>120n1H DX218P DMINI2 DXVIID
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INMHNNIY MODMINNNNI 54% -1 DXOMINNNN 48% -D NI DMINANN DY NNDSNA IayN D
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APNNA NON MNINPN DOWI 1D ROY NN DD HPWN INOWI TIN ) NN

NANY DOMNNN 9999 (APFT) 9710 9N 9w »nan

T DN 29N IWID NN NAYD DIWITI DYTTINNND ,NNISNA NINPVLN 12YN TIND
NPV ,NNPNTY [T .4 1YV YD oMo L(APFT - Army Physical Fitness Test)
O3 MDD 47 ,MPT 2-2 NIND NIV MDD 13 MNAD YNIY NYITY ,21-17 NOM2A

AMPT 18:21-52 NP 3 NN DY NIRNIND INVN) MPT 19:42-D NN 5N 2 N

5 Foulis S.A et al. US Army physical demands study: Accuracy of occupational physical assessment test
classifications for combat arms soldiers. 2019; 63(4):571-579.
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7 Malina R.M., & Bouchard C. Growth, maturation, and physical activity. Champion, IL: Human Kinetics,
1991, pp 68-150.

8§ NATO. (2019). Combat Integration: Implications for Physical Employment Standards (PES), 7(1) : yon5)
L7ONY YT
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9 Epstein Y et al. Physiological employment standards IV: integration of women in combat units
physiological and medical considerations. European journal of applied physiology, 2012: p. 1-18.

1o Malina R.M., C. Bouchard, and O. Bar-Or, Growth, Maturation & Physical Activity-2e. 2004: Human
Kinetics

11 Miller, A.E.J., McDougall, J.D., Tarnopolsky, M.A., & Sale, D.G. Gender differences in strength and
muscle fiber characteristics. European Journal of applied physiology, 1993, (66), 254-262 ;Martin, P.E and
R.C. Nelson, The effect of carried loads on the combative movement performance of men and women. Mil
Med, 1985. 150(7): p. 357-62.

12 Miller, A.E.J., McDougall, J.D., Tarnopolsky, M.A., & Sale, D.G. Gender differences in strength and
muscle fiber characteristics. European Journal of applied physiology, 1993, (66), 254-262 Evans, R. K., et.
al. (2008). Sex differences in parameters of bone strength in new recruits: beyond bone density. Medicine
and science in sports and exercise, 40 (11 Suppl), S645 S653.
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13 Alele F. et. al. Systematic review of gender differences in the epidemiology and risk factors of exertional
heat illness and heat intolerance in the armed forces. 2020. BMJ open. 10(4), e031825; Yanovich R. Ketko
I. Charkoudian N. Sex differences in human thermoregulation: relevance for 2020 and beyond. 2020.
Physiology 35: 177-184.

14+ Yanovich etl al. Physiological differences between heat tolerant and heat intolerant young healthy

women. 2019. Res Q Exerc Sport 90: 307-317.
,IND MVISPNT IPD AT -DIIINY D»IN) DINNNN DIINNINNDN MYINPHRI MDMON NDOW T )70 .9 /AN > 15
.2004 INYM29

6 Allison, K. F., Keenan, K. A., Sell, T. C., Abt, J. P., Nagai, T., Deluzio, J., McGrail, M., & Lephart, S.
M. (2015). Musculoskeletal, biomechanical, and physiological gender differences in the US military. U.S.
Army Medical Department journal, 22 32 ;Clarkson PM., & Going S. Body composition and weight
control: a perspective of females. In: Perspectives in Exercise Science and sports Medicine. VVol. 9, Exercise
and the female- life span approach. Bar-Or O., Lambs DR., & Clarkson PM (eds.).Indianapolis Cooper
Publishing Group, 1999, pp 147-214 ;Altavilla G., Di Tore P. A, et al.(2017). Anthropometric,
physiological and performance aspects that differentiate male athletes from females and practical
consequences. Journal of Physical Education and Sport (JPES), 226, 2183-2187.

17 Sale DG., & Sptiet LL. Skeletal muscle function and energy metabolism. In :Perspectives in Exercise
cience and sports Medicine. Vol. 9, Exercise and the female- life span approach. Bar-Or O., Lambs DR., &

Clarkson PM (eds.).Indianapolis Cooper Publishing Group, 1999, pp 215-247 ;Altavilla G., Di Tore P. A,
et al.(2017). Anthropometric, physiological and performance aspects that differentiate male athletes from
females and practical consequences. Journal of Physical Education and Sport (JPES), 226, 2183-2187.
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18 Miller, A.E.J., McDougall, J.D., Tarnopolsky, M.A., & Sale, D.G. Gender differences in strength and
muscle fiber characteristics. European Journal of applied physiology, 1993, (66), 254-262 ;Evans, R. K.,
Negus, C., Antczak, A. J., Yanovich, R., Israeli, E., & Moran, D. S. (2008). Sex differences in parameters of bone
strength in new recruits: beyond bone density. Medicine and science in sports and exercise, 40 (11 Suppl), S645
S653;

.2008 X0 ,APNN AT . MNMY DXHMYI PIYT DO8Y PHINY MOLINIT MR NIWN T ,10) ,.9 /020

19 Perrault H. Cardiorespiratory function. In: Perspectives in Exercise Science and sports Medicine. Vol.
9, Exercise and the female- life span approach. Bar-Or O., Lambs DR., & Clarkson PM (eds.).Indianapolis
Cooper Publishing Group, 1999, pp 215-247.

20 Miller, A.E.J., McDougall, J.D., Tarnopolsky, M.A., & Sale, D.G. Gender differences in strength and
muscle fiber characteristics. European Journal of applied physiology, 1993, (66), 254-262; Druade T.V.
Women in combat. Aviat space Environ Med, 1995, (66), 1207-1211; Hardy, J.D., Dubois, E.F.:
Differences between men and women in their responses to heat and cold. In: Perspectives in Exercise
Science and sports Medicine. Vol. 9, Exercise and the female - a life span approach. Bar-Or, O., Lambs,
D.R., & Clarkson, P.M (eds.). Indianapolis Cooper Publishing Group, 1996, pp. 252-254; Dada, E. O.,
Anderson, M. K., Grier, T., Alemany, J. A., & Jones, B. H. (2017). Sex and age differences in physical
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performance: A comparison of Army basic training and operational populations. Journal of science and
medicine in sport, 20 Suppl 4, S68 S73.
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2 M.A Sharp et al. Longitudinal validation of the occupational physical assessment test (OPAT)2018
USARIEM technical report T18-05.

25 Holewijn M. Physiological strain due to load carrying. Eur J Appl Physio Occup Physiol. 1990. 61(3-4):
p. 237-45. Holewijn M and Lotens W.A. The influence of backpack design on physical performance.
Ergonomics, 1992. 35(2): p. 149-157.

26 \Vickery-Howe D.M et al. No physiological or biomechanical sex-by-load interactions during treadmill-
based load carriage. Ergonomics 2020. 63(9): 1175-1181.

27 Harper et al. Female load carrying performance. 1997. Human Research & Engineering Directorate,
Army Research Laboratory, Aberdeen Proving Ground, MD.; Harper et al. Female load carrying
performance. 1997. Technical Report US Army Research Laboratory.
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28 Harman E. et. al. Physiological, biomechanical and maximal performance comparisons of female soldiers
carrying loads using prototype US Marine Corps Modular Lightweight Load Carrying Equipment
(MOLLE) with interceptor body armor and US army All-purpose lightweight individual carrying
Equipment (ALICE) with PASGT body armor. 1999, DITC Doc

29 Simpson K.M et al. Effect of load mass on posture, heart rate and subjective responses of recreational
female hikers to prolonged load carriage. Applied ergonomics, 2011. 42(3): p. 403-410.

% Martin, P.E and R.C. Nelson, The effect of carried loads on the walking patterns of men and women.
Ergonomics. 1986. 29(10):p. 1191-202.

311 ing W et.al. Women's load carriage performance using Modular Lightweight Load Carrying Equipment.
Mil Med 2004. 169(11): p. 914-919.

32Bode V.G. et. al. spatiotemporal and kinematic comparisons between anthropometrically paired male and
female soldiers while walking with heavy loads. Mil Med. 2021. 186, 3/4:387.
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Table E2. Physical characteristics of female soldiers separated by pass/fail on the 15-km march

Physical Characteristics " Fail " Pass
Height (cm) 16 163.2+43 11 168.9 £ 4.9*
Mass (kg) 17 61.0+£5.6 11 69.1 £8.2%
Leg Press (kg) 17 94.0+£10.8 11 108.3 £ 16.4*
Bench Press (kg) 17 46.5+10.5 11 59.1 £11.3*
Push-ups 16 23176 10 26.1+£6.8
Right hand grip strength (kg) 16 31.3+34 11 37.6 4.6
Lett hand grip strength (kg) 16 29.9+3.1 11 34.8 + 5.0%
%V 02max at 5.5 km/hr 17 63.6 £5.6 11 57.8 + 4.5
VO2max (1/ min) 17 25103 11 29+0.3*

“Difference between pass/ fail groups (P < 0.05)

NNOYIY YO NN NNOSN DININND DOINYNN DY NN MIXIY 1NN DO nHava
DOINWNN DY WIANN NTIAY2 MW MY DY M9 DIWIN NP Ny DYWOPWNN
GRIP - 11 932 1¥NY NI ,(r=0.6) N2 : NDVWNA NNINNY INNA DXIVN DINNN PNV

(r=0.2) ©»9)71 NN (r=0.26) 9N NON ,(r=0.53) NN N¥NDA 290 Hpwn ,(r=0.52)

33 Patterson M. J.see et al. 2005 Gender and physical training effects on soldier physical competence and
physiological starin. Defence science and technology organization Victoria human protection and
performance division.
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and body adiposity on physiological responses to physical work while wearing a body armor. Mil Med
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Journal of applied physiology and occupational physiology (2)63 1991p 89-93.
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