
1 

 

  Last Updated: July 2024 

Relative Energy Deficiency in Military (RED-M): A Multidisciplinary Approach to 

Awareness & Prevention (MAAP) Reference List 

 

1. American Occupational Therapy Association. (2020). Occupational therapy practice 

framework: Domain and process (4th ed.). American Journal of Occupational Therapy, 

74(Suppl. 2), Article 7412410010. https://doi.org/10.5014/ajot.2020.74S2001 

 

2. Beck, B., & Drysdale, L. (2021). Risk factors, diagnosis and management of bone stress 

injuries in adolescent athletes: A Narrative Review. Sports (Basel, Switzerland), 9(4), 52. 

https://doi.org/10.3390/sports9040052 

 

3. Booth, C. K., Coad, R. A., Forbes-Ewan, C. H., Thomson, G. F., & Niro, P. J. (2003). The 

physiological and psychological effects of combat ration feeding during a 12-Day 

training exercise in the tropics. Military Medicine, 168(1), 63–70. 

https://doi.org/10.1093/milmed/168.1.63 

 

4. Burke, L. M., Close, G. L., Lundy, B., Mooses, M., Morton, J. P., & Tenforde, A. S. 

(2018). Relative energy deficiency in sport in male athletes: A commentary on its 

presentation among selected groups of male athletes. International Journal of Sport 

Nutrition and Exercise Metabolism, 28(4), 1–374. https://doi.org/10.1123/ijsnem.2018-

0182 

 

5. Cabre, H. E., Moore, S. R., Smith-Ryan, A. E., & Hackney, A. C. (2022). Relative Energy 

Deficiency in Sport (RED-S): Scientific, clinical, and practical implications for the 

female athlete. Deutsche Zeitschrift Für Sportmedizin, 73(7), 225–234. 

https://doi.org/10.5960/dzsm.2022.546 

 

6. Carins, J., & Booth, C. (2002). Salivary immunoglobulin-A as a marker of stress during 

strenuous physical training. Aviation, space, and environmental medicine, 73(12), 1203–

1207. 

 

7. Choi, S., Nah, S., Jang, H. D., Moon, J. E., & Han, S. (2021). Association between 

chronic low back pain and degree of stress: a nationwide cross-sectional study. Scientific 

reports, 11(1), 14549. https://doi.org/10.1038/s41598-021-94001-1 

 

8. Constantini, N. W., Alves, E., L Mountjoy, M. L., & E Ackerman, K. E. (2024). Relative 

energy deficiency in military (RED-M). BMJ military health, 170(3), 191–192. 

https://doi.org/10.1136/military-2022-002341 

 

9. Cosman, F., Ruffing, J., Zion, M., Uhorchak, J., Ralston, S., Tendy, S., McGuigan, F. E. 

A., Lindsay, R., & Nieves, J. (2013). Determinants of stress fracture risk in United States 

military academy cadets. Bone (New York, N.Y.), 55(2), 359–366. 

https://doi.org/10.1016/j.bone.2013.04.011 

 



2 

 

  Last Updated: July 2024 

10. Dolan, E., Varley, I., Ackerman, K. E., Pereira, R. M. R., Elliott-Sale, K. J., & Sale, C. 

(2020). The bone metabolic response to exercise and nutrition. Exercise and sport 

sciences reviews, 48(2), 49–58. https://doi.org/10.1249/JES.0000000000000215 

 

11. Fortes, M. B., Diment, B. C., Greeves, J. P., Casey, A., Izard, R., & Walsh, N. P. (2011). 

Effects of a daily mixed nutritional supplement on physical performance, body 

composition, and circulating anabolic hormones during 8 weeks of arduous military 

training. Applied physiology, nutrition, and metabolism, 36(6), 967–975. 

https://doi.org/10.1139/h11-124 

 

12. Gifford, R., Reynolds, R., Greeves, J., Anderson, R., & Woods, D. (2017). Reproductive 

dysfunction and associated pathology in women undergoing military training. Royal 

Army Medical Corps. https://doi.org/10.1136/jramc-2016-000727 

 

13. Gillbanks, L., Mountjoy, M., & Filbay, S. R. (2022). Lightweight rowers’ perspectives of 

living with relative energy deficiency in sport (red-S). PLOS ONE, 17(3). 

https://doi.org/10.1371/journal.pone.0265268 

 

14. Gordon C. M. (2010). Clinical practice. Functional hypothalamic amenorrhea. The New 

England Journal of Medicine, 363(4), 365–371. https://doi.org/10.1056/NEJMcp0912024 

 

15. Hamarsland, H., Paulsen, G., Solberg, P. A., Slaathaug, O. G., & Raastad, T. (2018). 

depressed physical performance outlasts hormonal disturbances after military 

training. Medicine and Science in Sports and Exercise, 50(10), 2076–2084. 

https://doi.org/10.1249/MSS.0000000000001681 

 

16. Huang, K., & Ihm, J. (2021). Sleep and injury risk. Current Sports Medicine 

Reports, 20(6), 286–290. https://doi.org/10.1249/JSR.0000000000000849 

 

17. Hughes, J. M., Smith, M. A., Henning, P. C., Scofield, D. E., Spiering, B. A., Staab, J. S., 

Hydren, J. R., Nindl, B. C., & Matheny, R. W., Jr (2014). Bone formation is suppressed 

with multi-stressor military training. European Journal of Applied Physiology, 114(11), 

2251–2259. https://doi.org/10.1007/s00421-014-2950-6 

 

18. Ihle, R., & Loucks, A. B. (2004). Dose‐response relationships between energy availability 

and bone turnover in young exercising women. Journal of Bone and Mineral 

Research, 19(8), 1231–1240. https://doi.org/10.1359/JBMR.040410 

 

19. Johnson, M. J., Friedl, K. E., Frykman, P. N., & Moore, R. J. (1994). Loss of muscle 

mass is poorly reflected in grip strength performance in healthy young men. Medicine 

and Science in Sports and Exercise, 26(2), 235–240. https://doi.org/10.1249/00005768-

199402000-00015 

 

20. Karl, J. P., Margolis, L. M., Madslien, E. H., Murphy, N. E., Castellani, J. W., Gundersen, 

Y., Hoke, A. V., Levangie, M. W., Kumar, R., Chakraborty, N., Gautam, A., Hammamieh, 

R., Martini, S., Montain, S. J., & Pasiakos, S. M. (2017). Changes in intestinal microbiota 



3 

 

  Last Updated: July 2024 

composition and metabolism coincide with increased intestinal permeability in young 

adults under prolonged physiological stress. American Journal of Physiology: 

Gastrointestinal and Liver Physiology, 312(6), G559–G571. 

https://doi.org/10.1152/ajpgi.00066.2017 

 

21. Keramidas, M. E., Gadefors, M., Nilsson, L.-O., & Eiken, O. (2018). Physiological and 

psychological determinants of whole-body endurance exercise following short-term 

sustained operations with partial sleep deprivation. European Journal of Applied 

Physiology, 118(7), 1373–1384. https://doi.org/10.1007/s00421-018-3869-0 

 

22. Knechtle, B., Jastrzębski, Z., Hill, L., & Nikolaidis, P. T. (2021). Vitamin D and stress 

fractures in sport: Preventive and therapeutic measures- A narrative review. Medicina 

(Kaunas, Lithuania), 57(3), 223. https://doi.org/10.3390/medicina57030223 

 

23. Kramer, T. R., Moore, R. J., Shippee, R. L., Friedl, K. E., Martinez-Lopez, L., Chan, M. 

M., & Askew, E. W. (1997). Effects of food restriction in military training on T-

lymphocyte responses. International Journal of Sports Medicine, 18 Suppl 1, S84–S90. 

https://doi.org/10.1055/s-2007-972704 

 

24. Lieberman, H. R., Bathalon, G. P., Falco, C. M., Kramer, F. M., Morgan, C. A., & Niro, P. 

(2005). Severe decrements in cognition function and mood induced by sleep loss, heat, 

dehydration, and undernutrition during simulated combat. Biological Psychiatry 

(1969), 57(4), 422–429. https://doi.org/10.1016/j.biopsych.2004.11.014 

 

25. Lieberman, H. R., Castellani, J. W., & Young, A. J. (2009). Cognitive function and mood 

during acute cold stress after extended military training and recovery. Aviation, Space, 

and Environmental Medicine, 80(7), 629–636. https://doi.org/10.3357/ASEM.2431.2009 

 

26. Lieberman, H. R., Farina, E. K., Caldwell, J., Williams, K. W., Thompson, L. A., Niro, P. 

J., Grohmann, K. A., & McClung, J. P. (2016). Cognitive function, stress hormones, heart 

rate and nutritional status during simulated captivity in military survival 

training. Physiology & Behavior, 165, 86–97. 

https://doi.org/10.1016/j.physbeh.2016.06.037 

 

27. Lieberman, H. R., Niro, P., Tharion, W. J., Nindl, B. C., Castellani, J. W., & Montain, S. 

J. (2006). Cognition during sustained operations: comparison of a laboratory simulation 

to field studies. Aviation, Space, and Environmental Medicine, 77(9), 929–935. 

 

28. Lieberman, H. R., Tharion, W. J., Shukitt-Hale, B., Speckman, K. L., & Tulley, R. (2002). 

Effects of caffeine, sleep loss, and stress on cognitive performance and mood during U.S. 

Navy SEAL training. Sea-Air-Land. Psychopharmacology, 164(3), 250–261. 

 

29. Loucks, A. B., & Thuma, J. R. (2003). Luteinizing hormone pulsatility is disrupted at a 

threshold of energy availability in regularly menstruating women. The Journal of Clinical 

Endocrinology and Metabolism, 88(1), 297–311. https://doi.org/10.1210/jc.2002-020369 

 



4 

 

  Last Updated: July 2024 

30. Martinez-Lopez, L. E., Friedl, K. E., Moore, R. J., & Kramer, T. R. (1993). A longitudinal 

study of infections and injuries of Ranger students. Military medicine, 158(7), 433–437. 

 

31. McClung, J. P., Marchitelli, L. J., Friedl, K. E., & Young, A. J. (2006). Prevalence of iron 

deficiency and iron deficiency anemia among three populations of female military 

personnel in the US Army. Journal of the American College of Nutrition, 25(1), 64–69. 

https://doi.org/10.1080/07315724.2006.10719516 

 

32. McClung, J. P., Martini, S., Murphy, N. E., Montain, S. J., Margolis, L. M., Thrane, I., 

Spitz, M. G., Blatny, J.-M., Young, A. J., Gundersen, Y., & Pasiakos, S. M. (2013). 

Effects of a 7-day military training exercise on inflammatory biomarkers, serum hepcidin, 

and iron status. Nutrition Journal, 12(1), 141–141. https://doi.org/10.1186/1475-2891-12-

141 

 

33. Melin, A. K., Heikura, I. A., Tenforde, A., & Mountjoy, M. (2019). Energy availability in 

athletics: Health, performance, and physique. International Journal of Sport Nutrition 

and Exercise Metabolism, 29(2), 152–164. https://doi.org/10.1123/ijsnem.2018-0201 

 

34. Milgrom, C., Giladi, M., Stein, M., Kashtan, H., Margulies, J. Y., Chisin, R., Steinberg, 

R., & Aharonson, Z. (1985). Stress fractures in military recruits. A prospective study 

showing an unusually high incidence. Journal of Bone and Joint Surgery. British 

Volume, 67(5), 732–735. https://doi.org/10.1302/0301-620x.67b5.4055871 

 

35. Meeusen, R., Duclos, M., Foster, C., Fry, A., Gleeson, M., Nieman, D., Raglin, J., 

Rietjens, G., Steinacker, J., & Urhausen, A. (2013). Prevention, diagnosis and treatment 

of the overtraining syndrome: Joint consensus statement of the European College of Sport 

Science (ECSS) and the American College of Sports Medicine (ACSM). European 

Journal of Sport Science, 13(1), 1–24. https://doi.org/10.1080/17461391.2012.730061 

 

36. Moran, D. S., Heled, Y., Arbel, Y., Israeli, E., Finestone, A. S., Evans, R. K., & Yanovich, 

R. (2012). Dietary intake and stress fractures among elite male combat recruits. Journal 

of the International Society of Sports Nutrition, 9(1), 6–6. https://doi.org/10.1186/1550-

2783-9-6 

 

37. Mountjoy, M., Sundgot-Borgen, J. K., Burke, L. M., Ackerman, K. E., Blauwet, C., 

Constantini, N., Lebrun, C., Lundy, B., Melin, A. K., Meyer, N. L., Sherman, R. T., 

Tenforde, A. S., Klungland Torstveit, M., & Budgett, R. (2018). IOC consensus statement 

on relative energy deficiency in sport (RED-S): 2018 update. British Journal of Sports 

Medicine, 52(11), 687–697. https://doi.org/10.1136/bjsports-2018-099193 

 

38. Mountjoy, M., Sundgot-Borgen, J., Burke, L., Carter, S., Constantini, N., Lebrun, C., 

Meyer, N., Sherman, R., Steffen, K., Budgett, R., & Ljungqvist, A. (2014). The IOC 

consensus statement: beyond the Female Athlete Triad--Relative Energy Deficiency in 

Sport (RED-S). British journal of sports medicine, 48(7), 491–497. 

https://doi.org/10.1136/bjsports-2014-093502 

 

https://doi.org/10.1186/1475-2891-12-141
https://doi.org/10.1186/1475-2891-12-141


5 

 

  Last Updated: July 2024 

39. Mullie, P., Clarys, P., De Bry, W., & Geeraerts, P. (2019). Energy availability and 

nutrition during a Special Force Qualification Course (Q-Course). Journal of the Royal 

Army Medical Corps, 165(5), 325–329. https://doi.org/10.1136/jramc-2018-001059 

 

40. Nattiv, A., Loucks, A. B., Manore, M. M., Sanborn, C. F., Sundgot-Borgen, J., Warren, 

M. P., & American College of Sports Medicine (2007). American College of Sports 

Medicine position stand. The female athlete triad. Medicine and Science in Sports and 

Exercise, 39(10), 1867–1882. https://doi.org/10.1249/mss.0b013e318149f111 

 

41. Nindl, B. C., Alemany, J. A., Kellogg, M. D., Rood, J., Allison, S. A., Young, A. J., & 

Montain, S. J. (2007). Utility of circulating IGF-I as a biomarker for assessing body 

composition changes in men during periods of high physical activity superimposed upon 

energy and sleep restriction. Journal of Applied Physiology (1985), 103(1), 340–346. 

https://doi.org/10.1152/japplphysiol.01321.2006 

 

42. Nindl, B. C., Barnes, B. R., Alemany, J. A., Frykman, P. N., Shippee, R. L., & Friedl, K. 

E. (2007). Physiological consequences of U.S. Army Ranger training. Medicine and 

Science in Sports and Exercise, 39(8), 1380–1387. 

https://doi.org/10.1249/MSS.0b013e318067e2f7 

 

43. Nindl, B. C., Friedl, K. E., Frykman, P. N., Marchitelli, L. J., Shippee, R. L., & Patton, J. 

F. (1997). Physical performance and metabolic recovery among lean, healthy men 

following a prolonged energy deficit. International Journal of Sports Medicine, 18(5), 

317–324. https://doi.org/10.1055/s-2007-972640 

 

44. Nindl, B. C., Leone, C. D., Tharion, W. J., Johnson, R. F., Castellani, J. W., Patton, J. F., 

& Montain, S. J. (2002). Physical performance responses during 72 h of military 

operational stress. Medicine and Science in Sports and Exercise, 34(11), 1814–1822. 

https://doi.org/10.1097/00005768-200211000-00019 

 

45. Øfsteng, S. J., Garthe, I., Jøsok, Ø., Knox, S., Helkala, K., Knox, B., Ellefsen, S., & 

Rønnestad, B. R. (2020). No effect of increasing protein intake during military exercise 

with severe energy deficit on body composition and performance. Scandinavian Journal 

of Medicine & Science in Sports, 30(5), 865–877. https://doi.org/10.1111/sms.13634 

 

46. O’Leary, T. J., Wardle, S. L., & Greeves, J. P. (2020). Energy deficiency in soldiers: The 

risk of the athlete triad and relative energy deficiency in sport syndromes in the 

military. Frontiers in Nutrition (Lausanne), 7, 142–142. 

https://doi.org/10.3389/fnut.2020.00142 

 

47. Owen, G., Turley, H., & Casey, A. (2004). The role of blood glucose availability and 

fatigue in the development of cognitive impairment during combat training. Aviation, 

Space, and Environmental Medicine, 75(3), 240–246. 

 

https://doi.org/10.1055/s-2007-972640


6 

 

  Last Updated: July 2024 

48. Papageorgiou, M., Dolan, E., Elliott-Sale, K. J., & Sale, C. (2018). Reduced energy 

availability: Implications for bone health in physically active populations. European 

Journal of Nutrition, 57(3), 847–859. https://doi.org/10.1007/s00394-017-1498-8 

 

49. Pasiakos, S. M., Margolis, L. M., Murphy, N. E., McClung, H. L., Martini, S., 

Gundersen, Y., Castellani, J. W., Karl, J. P., Teien, H. K., Madslien, E. H., Stenberg, P. H., 

Young, A. J., Montain, S. J., & McClung, J. P. (2016). Effects of exercise mode, energy, 

and macronutrient interventions on inflammation during military training. Physiological 

Reports, 4(11), e12820-n/a. https://doi.org/10.14814/phy2.12820 

 

50. Sharma, J., Greeves, J. P., Byers, M., Bennett, A. N., & Spears, I. R. (2015). 

Musculoskeletal injuries in British Army recruits: A prospective study of diagnosis-

specific incidence and rehabilitation times. BMC Musculoskeletal Disorders, 16(1), 106–

106. https://doi.org/10.1186/s12891-015-0558-6 

 

51. Shukitt-Hale, B., Askew, E. W., & Lieberman, H. R. (1997). Effects of 30 days of 

undernutrition on reaction time, moods, and symptoms. Physiology & Behavior, 62(4), 

783–789. https://doi.org/10.1016/S0031-9384(97)00236-9 

 

52. Smith-Ryan, A. E., Hirsch, K. R., Saylor, H. E., Gould, L. M., & Blue, M. N. M. (2020). 

Nutritional considerations and strategies to facilitate injury recovery and 

rehabilitation. Journal of Athletic Training, 55(9), 918–930. https://doi.org/10.4085/1062-

6050-550-19 

 

53. Suurd Ralph, C., Vartanian, O., Lieberman, H. R., Morgan, C. A., & Cheung, B. (2017). 

The effects of captivity survival training on mood, dissociation, PTSD symptoms, 

cognitive performance and stress hormones. International Journal of 

Psychophysiology, 117, 37–47. https://doi.org/10.1016/j.ijpsycho.2017.04.002 

 

54. Szivak, T. K., Lee, E. C., Saenz, C., Flanagan, S. D., Focht, B. C., Volek, J. S., Maresh, 

C. M., & Kraemer, W. J. (2018). Adrenal stress and physical performance during military 

survival training. Aerospace Medicine and Human Performance, 89(2), 99–107. 

https://doi.org/10.3357/AMHP.4831.2018 

 

55. Tanskanen, M. M., Westerterp, K. R., Uusitalo, A. L., Atalay, M., Häkkinen, K., 

Kinnunen, H. O., & Kyröläinen, H. (2012). Effects of easy-to-use protein-rich energy bar 

on energy balance, physical activity and performance during 8 days of sustained physical 

exertion. PloS One, 7(10), e47771–e47771. https://doi.org/10.1371/journal.pone.0047771 

 

56. Tenforde, A. S., Barrack, M. T., Nattiv, A., & Fredericson, M. (2016). Parallels with the 

female athlete triad in male athletes. Sports medicine (Auckland, N.Z.), 46(2), 171–182. 

https://doi.org/10.1007/s40279-015-0411-y 

 

57. Vikmoen, O., Teien, H. K., Raustøl, M., Aandstad, A., Tansø, R., Gulliksrud, K., Skare, 

M., & Raastad, T. (2020). Sex differences in the physiological response to a demanding 

https://doi.org/10.3357/AMHP.4831.2018
https://doi.org/10.1007/s40279-015-0411-y


7 

 

  Last Updated: July 2024 

military field exercise. Scandinavian Journal of Medicine & Science in Sports, 30(8), 

1348–1359. https://doi.org/10.1111/sms.13689 

 

58. Welsh, T. T., Alemany, J. A., Montain, S. J., Frykman, P. N., Tuckow, A. P., Young, A. J., 

& Nindl, B. C. (2008). Effects of intensified military field training on jumping 

performance. International Journal of Sports Medicine, 29(1), 45–52. 

https://doi.org/10.1055/s-2007-964970 

 

59. Zanker, C. L., & Swaine, I. L. (2000). Responses of bone turnover markers to repeated 

endurance running in humans under conditions of energy balance or energy 

restriction. European Journal of Applied Physiology, 83(4–5), 434–440. 

https://doi.org/10.1007/s004210000293 

 

 

Developers:  

▪ Brandon Lee, MS, RD, CSSD, CCRP- Team Lead  

▪ CPT Emily Clark, MS, CSSD, RD- Nutrition Contributions  

▪ CPT James Contessa Dsc, OTR/L- Occupational Therapy Contributions  

▪ 1LT Christian Shave PT, DPT- Physical Therapy Contributions 

▪ Alēc Herbert, M.Ed- Cognitive Performance Contributions 

▪ Nicholas Arrigo, CSCS- Strength and Conditioning Contributions 

https://doi.org/10.1007/s004210000293

