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or services of these organizations.

INTRODUCTION

For tactical athletes, maintaining a peak level of physical 
fitness at all times is essential to mission completion 
and survival. They must be prepared to deploy to any 

environment at all times, and seek training methods to gain 
an edge over enemies on the battlefield. The military places 
particular emphasis on minimizing injury risk while optimizing 
running performance, given the need to develop and maintain 
cardiovascular fitness, speed, and endurance. This sometimes 
leads to adopting alternative or untested training methods and 
products. The Pose Method® and ChiRunning® are two commercial 
running techniques that have become increasingly popular among 
United States military personnel (5,9,11,12). These techniques 
promote a Running Pose or slight forward lean, which enables 
gravity to propel the runner forward for improved performance 
and reduced injury risk (16,19). The purpose of this article is 
to review these gravitational running (GR) techniques from an 
evidence-based approach, then recommend whether to include 
GR techniques in the training of tactical athletes. 

BACKGROUND
GR techniques promote a decrease in stride length and vertical 
displacement of the center of mass, with an increase in stride 
frequency and ankle movement, and a midfoot to forefoot strike 
pattern (12). The foremost element of these techniques is the 
assertion that a slight lean forward creates the potential energy 
for forward movement. Forward lean is followed by a passive 
falling motion using gravitational torque to produce forward 
movement and minimize stress on lower extremity muscular 
and tendinous structures by requiring less muscular effort (10). 
GR running instruction methods also promote a reduction in 
ground reaction force, which accompanies shorter strides and 
forefoot strike patterns (10). The major GR programs both 
claim to improve efficiency, speed, and prevent injuries (16,19). 
The Pose Method webpage states “the end result is faster race 
times, freer running and no more injuries!” (16). The ChiRunning 
website states: “regardless of your experience, ChiRunning will 
help you: “set yourself up for a lifetime of injury-free running… 
go farther or faster with less effort… lower impact to your joints,” 
(19). Given these claims, we assessed the evidence related to the 

three major claims of improving running efficiency, speed, and 
reducing injuries. 

RUNNING EFFICIENCY 
GR practitioners advocate that it improves running efficiency 
but the evidence used to suggest that these techniques improve 
economy appear to be inconsistent and suggests this technique 
provides no mechanical advantage (10,14,17). In a comparison of 
GR technique with a control group using their typical running 
techniques, Dallam et al. found that the GR group experienced a 
significant increase in submaximal absolute oxygen (3.28±0.36 
1 x min-1 to 3.53±0.43 x min-1; p<0.01) cost after 12 weeks of 
instruction, where the control group did not (7). Fletcher and 
colleagues found a week of GR (Pose Method) training had no 
significant impact on oxygen consumption or 2,400-m run time 
performance (10). While not statistically significant, the GR group 
improved its 2,400-m run time by a mean of 24.7 s, compared 
to the control group running three seconds slower. The standard 
deviation was much greater in the control group run times both 
pre- and post-test (63.5 and 62.2 s, respectively) compared to 
the GR group (10.1 and 7.1 s, respectively); this indicates more 
variability among the runners in the control group even before the 
study began (10). It seems that there may have been influential 
data points that affected the outcome of the analysis. Craighead 
et al. found no difference in running economy after eight weeks 
of GR instruction in the experimental versus control groups (6). 
It is important to note that all studies demonstrated a significant 
change in kinematic variables, such as a decreased stride length 
(137.25± 7.63 cm to 129.19± 7.43 cm; p<0.05), so it appears it is not 
a case of the participants not executing the technique, but rather 
the technique not improving running economy. The findings of 
Dallam, Fletcher, and Craighead are in agreement with previous 
work that has demonstrated a freely chosen stride frequency 
and length is most associated with optimal running economy (4). 
Given the above evidence, we find the claim that GR makes the 
runner more efficient is not supported by research. 

SPEED
It is well established that sprint speed is the product of stride 
length and stride frequency. However, after initial acceleration of 
0 – 10 m, it has been demonstrated in athletes that stride length 
is the main driving factor for maximal velocity rather than stride 
frequency (8). In a study involving 109 male and 79 female elite 
sprinters, Paruzel-Dyja et al. reported stride length as the most 
important parameter for males, while stride frequency was the 
most important (r=-0.39; p≤0.01) parameter for females. They 
also correlated increasing body mass and body height with 
greater stride length and lesser stride frequency (15). This work 
by Paruzel-Dyja demonstrated that a “one-size-fits-all” running 
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approach is inappropriate when attempting to maximize speed. 
The GR practice of shortening SL could hinder maximal sprint 
velocity for taller/heavier tactical athletes. Another principle 
of GR is the passive nature of the running technique aimed at 
minimizing ground reaction forces experienced by the runner. 
Researchers demonstrated that “exerting a large propulsive 
force during the entire acceleration phase, suppressing braking 
force when approaching maximal speed, and producing a large 
vertical force during the maximal speed phase are essential for 
achieving greater acceleration and maintaining higher maximal 
speed, respectively,” (16). Thus, the practice of passively running 
and deliberately minimizing ground reaction forces may result in 
slower sprint speed. Sprinting is a major component of tactical 
movement; the “rush” is one of the three major individual 
movement techniques in the U.S. Army’s doctrine (2). Tactical 
athletes must sprint to safe positions while under fire and while 
carrying external load. Thus, a slower sprint speed could make 
the tactical athlete more susceptible to enemy fire. The potential 
effects on tactical athlete performance and lethality must be 
evaluated before training tactical athlete en masse in a particular 
running technique.

INJURY REDUCTION 
One of the claimed benefits of GR is a reduction in injuries. 
Although both the Pose Method and ChiRunning appear to 
decrease the eccentric work at the knee, it also appears to 
increases eccentric work at the ankle (1,13). Whether this reduces 
the risk of injury at some anatomical locations while increasing 
the risk at others is undetermined. Warr and colleagues found 
that heel strikers did not differ from non-heel strikers (midfoot or 
forefoot strikers) in terms of two-mile run performance or overuse 
injury rates among 341 male U.S. Army soldiers (18). Further, 
the Military Training Task Force of the Defense Safety Oversight 
Council found insufficient evidence in 2010 to recommend altering 
running stride length or cadence for injury reduction (3). There 
are some potentially positive aspects of GR in terms of shifting of 
stress from the knee to the ankle, potentially making it a suitable 
alternative for athletes with a history of knee injury (12). Also, to 
the authors’ knowledge, there are no reports in peer-reviewed 
literature concerning GR style and injury risk for specific anatomic 
location and no data stratifying injury by running style. Thus, any 
claim that GR prevents injury does not appear to have sufficient 
support. Based on the current literature, further research and 
validation are needed before advocating for specific running 
techniques to reduce injuries among tactical athletes. 

CONCLUSIONS
While GR instruction may have benefits for some, the science on 
running does not support it for everyone. Uniform/compulsory 
instruction to large populations may have unforeseen adverse 
effects and also waste personnel resources. GR technique should 
not become doctrinal or mandatory for military organizations 
or tactical athletes based on the current evidence. The current 

evidence does not support improvements in speed, running 
economy, or injury risk reduction through standardized instruction 
in a specific running technique. Further, the financial cost and the 
time required for GR training (up to 12 weeks, or possibly longer 
for experienced runners to adopt a specific running technique) 
do not justify investing in programs promoting GR instruction 
across a large military population. Military leaders should call for a 
more thorough evaluation of GR techniques and require empirical 
evidence to support the claims made by those who advocate for 
GR instruction. There is likely no single running technique that 
optimizes performance while minimizing injury risk for all runners.

REFERENCES
1. Arendse, RE, Noakes, TD, Azevedo, LB, Romanov, N, 
Schwellnus, MP, and Fletcher, G. Reduced eccentric loading of 
the knee with the pose running method. Medicine and Science in 
Sports and Exercise 36(2): 272-277, 2004.

2. Army US. Soldier’s Manual of Common Tasks, Warrior Skills 
Level 1. Soldier Training Publication (STP) 21-1-SMCT, 2006.

3. Bullock, SH, Jones, BH, Gilchrist, J, and Marshall, SW. 
Prevention of physical training–related injuries: Recommendations 
for the military and other active populations based on expedited 
systematic reviews. American Journal of Preventive Medicine 38: 
S156-S181, 2010.

4. Cavanagh, PR, and Williams, KR. The effect of stride length 
variation on oxygen uptake during distance running. Medicine and 
Science in Sports and Exercise 14: 30-35, 1982.

5. ChiRunning for Air Force Fitness Test. Retrieved 2019 from 
https://www. https://www.chirunning.com/blog/chirunning-for-air-
force-fitness-test/.

6. Craighead, DH, Lehecka, N, and King, DL. A novel running 
mechanic’s class changes kinematics but not running economy. 
Journal of Strength and Conditioning Research 28: 3137-3145, 2014.

7. Dallam, GM, Wilber, RL, Jadelis, K, Fletcher, G, and Romanov, 
N. Effect of a global alteration of running technique on kinematics 
and economy. Journal of Sports Sciences 23: 757-764, 2005.

8. Debaere, S, Jonkers, I, and Delecluse, C. The contribution of 
step characteristics to sprint running performance in high-level 
male and female athletes. Journal of Strength and Conditioning 
Research 27(1): 116-124, 2013.

9. Diskstein, C. Army unveils new, six-event physical fitness test 
to help ready troops for combat. Retrieved 2019 from https://www.
stripes.com/news/new-running-technique-could-help-soldiers-
pass-fitness-test-1.428846.

10. Fletcher, G, Bartlett, R, Romanov, N, and Fotouhi, A. Pose® 
method technique improves running performance without 
economy changes. International Journal of Sports Science and 
Coaching 3: 365-380, 2008.

11. Folsom, M. BJACH hosts Army Combat Fitness Test, pose 
running training. Retrieved 2019 from https://www.dvidshub.
net/news/320572/bjach-hosts-army-combat-fitness-test-pose-
running-training. 



6 NSCA TSAC REPORT | ISSUE 55

NICK BARRINGER, CSCS, ERIK SERRANO, AND JOSEPH KARDOUNI, PHD, DPT

12. Goss, D, and Gross, M. A review of mechanics and injury 
trends among various running styles. US Army Medical Department 
Journal 62, 2012.

13. Goss, DL, and Gross, MT. A comparison of negative joint work 
and vertical ground reaction force loading rates in Chi runners 
and rearfoot-striking runners. Journal of Orthopaedic and Sports 
Physical Therapy 43: 685-692, 2013.

14. Moore, IS. Is there an economical running technique? A review 
of modifiable biomechanical factors affecting running economy. 
Sports Medicine 46: 793-807, 2016.

15. Paruzel-Dyja, M, Walaszczyk, A, and Iskra, J. Elite male and 
female sprinters’ body build, stride length and stride frequency. 
Studies in Physical Culture and Tourism 13, 2006.

16. Pose method. Retrieved July 1, 2019 from https://
posemethod.com/running/.

17. Stearne, SM, Alderson, JA, Green, BA, Donnelly, CJ, and 
Rubenson, J. Joint kinetics in rearfoot versus forefoot running: 
Implications of switching technique. Medicine and Science in 
Sports and Exercise 46: 1578-1587, 2014.

18. Warr, BJ, Fellin, RE, Sauer, SG, Goss, DL, Frykman, PN, and 
Seay, JF. Characterization of foot-strike patterns: Lack of an 
association with injuries or performance in soldiers. Military 
Medicine 180: 830-834, 2015.

19. What is ChiRunning? Retrieved 2019 from https://www.
chirunning.com/get-started/what-is-chirunning/.

ABOUT THE AUTHORS
Nick Barringer is currently an instructor in the Department of 
Physical Education at the United States Military Academy. He has a 
Doctorate degree in Kinesiology from Texas A&M University and is 
a Certified Strength and Conditioning Specialist® (CSCS®) through 
the National Strength and Conditioning Association (NSCA). 
Barringer has presented at national and international conferences 
on nutrition and performance for the tactical athlete. 

Erik Serrano is currently pursuing a Bachelor of Science degree 
in Exercise Science from the George Washington University and 
a military commission from Georgetown University’s Reserve 
Officer Training Corps (ROTC) program. He previously supported 
research efforts at the United States Army Research Institute of 
Environmental Medicine. 

Joseph Kardouni is currently the Clinical Operations Officer and 
the Action Officer for the Holistic Health and Fitness (H2F) pilot 
program for United States Army Forces Command (FORSCOM). 
Kardouni previously served as the Director of Human Performance 
Optimization for the U.S. Army XVIII Airborne Corps, and 
prior to that, he served as a human performance and injury 
researcher in the Military Performance Division at the U.S. Army 
Research Institute of Environmental Medicine (USARIEM). He 
has served multiple tours in support of combat operations with 
both conventional and special operations units. His educational 
background includes a PhD in Human Movement Science and 
a Doctor of Physical Therapy degree, as well as Board Certified 
Specialties in both Orthopedic and Sports Physical Therapy. 
Kardouni has a multitude of publications on factors related to 
performance and injury risk in tactical athletes and frequently 
presents his work at professional conferences.



Prevent heat-related injuries with Zephyr™ technology 
and keep your soldiers deployable

HEAT STRESS HAPPENS.
PREPARE YOUR TROOPS.

1. Murdoch RC, Hagen JA. Soldier safety and performance through wearable devices. Proceedings of SPIE. 2018;10639.

2. Eckart RE, Scoville SL, Campbell CL, et al. Sudden death in young adults: A 25-year review of autopsies in military 
recruits. Ann Intern Med. 2004;141(11):829-834.

3. Armed Forces Health Surveillance Branch. Update: Heat Illness, Active Component, US Armed Forces. https://health.
mil/News/Gallery/Infographics/2017/04/04/Update-Heat-Illness-Active-Component-US-Armed-Forces-2016.

20% 
of soldiers in basic 
training experience 
a heat stress event1

2.4% 
of deaths in each 
service branch are due 
to heat stroke2

In 2016 there were 

2,500
incidents of heat illness 
in active component 
service members3
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