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Introduction: Power has been shown to consistently predict rowing performance, yet
traditional methods to improve power may negatively impact performance when coupled with
endurance training. Neuro Emotional Technique (NET) has been found to reduce stress and
anxiety, which are also known to impair performance. The aim of this prospective case series
was to describe how NET was used with competitive rowers, and to report any changes in
average power output following the intervention.
Clinical Features: Seven elite rowers were tested using the Max Power Test, one week before
and one week after a session of NET. Five of athletes performed better following the NET
intervention, while two athletes performed worse.
Discussion: Many factors may have contributed to the changes in power output that these
athletes experienced. Since this study was a case series and only a small sample was used, it
lacked a comparison group. Therefore, no inferences or generalizations can be made. The
changes seen may not be directly attributed to the NET intervention, but may the result of
other factors, such as learning, normal training effects, or assessment bias. The primary
limitations of this study include its qualitative design (i.e. a case report), and the
appropriateness / usefulness of its primary outcome measure, the Max Power Test.
Conclusion: This case series demonstrates one plausible use of NET with athletes, however,
a randomized, controlled trial is needed to determine its effectiveness before causality can
be inferred.
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Introduction

Success in the sport of rowing depends upon many
factors, including skill, timing, balance, endurance and
power.1-5 If an athlete can improve even one of these
factors by merely a few percentage points, over 2000
meters, it may have a significant impact on the outcome
of a race.

In the drive phase of the rowing cycle, athletes push
with their legs while pulling with their arms and lower
back which requires both muscular power and
endurance.6 Prior research has shown that the single
best predictor of rowing performance is bilateral leg
power.6-10 Moreover, optimal rowing performance
requires a consistent power output over time.4 Since
muscular power is the application of force (i.e.
strength) over time,11 optimal power requires a balance
between strength and speed (see Fig 1). Traditionally,
resistance training is used to develop strength;
however, recent studies have shown that concurrent
resistance and endurance training may compromise
gains in strength and power.9,12,13 Therefore, an
alternative method of optimizing consistent power
output would be beneficial.

Additionally, it is known that stress has adverse
effects on sports performance,14-18 and that stress can
be responsible for increased muscle tension,19 thereby
reducing muscle efficiency. Therefore, it is hypothe-
sized that if an athlete's level of stress can be reduced,
muscle efficiency will improve, which may result in
improved muscle power output. NET has been shown
to be effective in reducing stress and anxiety,20-22
Fig 1. Force-velocity curve. (Adapted with permisision
from McArdle and Katch.11) (Color version of figure is
available online.)
therefore it is speculated that NET may enhance power
output as well.

The aim of this report is to describe how NET was
used with rowing athletes and to report effect on short
term rowing performance, specifically power output.
Clinical series

Seven national-level rowers volunteered for this
prospective case series. Each athlete received a
Participant Information Sheet and signed an Informed
Consent form, all in accordance with recognized ethical
standards in sport and exercise science research.23-25

Each athlete gave consent to be included in this case
series. In addition, they agreed not to alter their training
program or any other lifestyle factors during the time of
their participation. The primary outcome measure used
in this study was the Max Power Test, and no other
outcomes were measured.

One week before the intervention, each athlete
performed a series of four Max Power Tests on the
rowing ergometer to establish a baseline. The Max
Power Test is a test frequently used by rowing coaches
to assess the power of a rower's stroke, and is recorded
in Watts, or Watts/kg (i.e. watts per kilogram of body
weight). During the Max Power Test, performed on a
rowing ergometer, the athlete pulls as hard as possible
while the coach watches the display of Watts. The
athlete pulls until the Watts (W) reaches a maximum
level and then progressively diminishes, and the
maximum Watts (W) achieved is recorded. One test
normally takes less than 30 seconds to perform, and
usually consists of 10 strokes or less. This test was
chosen because of its familiarity within the rowing
community and also because of its simplicity.26-28 An
increase in power is usually only accomplished using
specific training methods (e.g. plyometrics or resis-
tance training) over an extended period of time (e.g.
weeks to months),29,30 therefore it is presumed that the
test-retest reliability of the Max Power Test would be
sufficient, although no specific study was found to
support this.

All pre- and post-intervention testing was performed
using the same ergometer, a Concept II Ergometer
Model C (Concept2, Inc., Morrisville, VT), at the same
time of day (early evening). The drag setting was set
consistently to 130. A qualified rowing coach con-
ducted all tests and recorded all results. The ergometer
display was out of view of the athlete being tested
during the testing and athletes were not told their scores
between testing. The athletes had one minute's rest
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between each of the four tests. Within one week after
testing, each athlete was given a single 30-minute
session of NET by the same certified NET practitioner.
All NET sessions were done at the boathouse where the
athletes trained and where the testing was done. The
NET sessions focused on the feeling of maximizing
power, the feeling of optimizing performance, and on
Fig 2. Neuro Emotional Techn
any awareness of pain, fatigue, or failure in any body
part. Subsequently, within one week of the NET
intervention, the athletes performed another four Max
Power Tests in an identical manner as the pre-
intervention tests.

NET, a relatively new stress-reduction technique, is
considered an alternative intervention,31 whose aim is
ique Protocol Flowchart.32



Table 1 Max Power Test results (Watts) for each athlete

Rower Gender

Pre-intervention Post-intervention

Total
(4 tests) High Low Mean

Total
(4 tests) High Low Mean Watts %

1 F 1778 447 443 444.50 1791 456 433 447.75 3.25 0.73
2 F 1676 423 416 419.00 1696 431 418 424.00 5.00 1.19
3 F 1347 348 321 336.75 1337 354 317 334.25 −2.50 −0.74
4 F 1763 445 438 440.75 1879 483 458 469.75 29.00 6.58
5 F 1335 342 321 333.75 1330 342 326 332.50 −1.25 −0.37
6 M 2991 756 735 747.75 3185 807 785 796.25 48.50 6.49
7 M 3858 987 938 964.50 3915 986 971 978.75 14.25 1.48

F, Female; M, Male; High, Highest Score; Low, Lowest Score.

Change in
mean score
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to remove neurological abnormalities which have a
specified physiopathological pattern.32 It is based on
principles of a number of different health disciplines
such as chiropractic, psychology/psychotherapy, and
traditional Chinese medicine.32 However, it is dissim-
ilar to more conventional approaches, like cognitive
behavioural therapy, in that aside from addressing a
patient's cognitions, internal dialogue and behaviours
in response to a distressing experience, NET predom-
inantly focuses on emotions about the experience. The
NET procedure involves a series of well-defined steps
(see Fig 2), commencing with a physiological response
to an emotional stimulus.32

Once a physiological reaction is found, the practi-
tioner helps the patient identify the specific emotion
using the emotion-meridian relationship from Tradi-
tional Chinese Medicine.33 How the specific emotion
fits the distressing situation is then explored, and
sometimes a parallel set of circumstances is identified
earlier in life as well. While visualizing the emotionally
distressing situation, and holding specific body points
associated with the emotion, a mechanical force is
applied to specific sequence of spinal levels during a
full respiratory cycle. Following the intervention,
patients frequently report feeling subjective relief.31

The power output of five out of the seven athletes
increased following the NET session compared to
before. Change in average scores of these five athletes
ranged from +3.3 to +48.5W, or +0.7% to +6.58%. The
two athletes whose performance decreased had a change
in power of –1.25 and –2.5 W, or –0.37% and –0.74%.
See Table 1 for a summary of each athlete's results.
Discussion

There are many factors that lead to the success of
a rowing crew, and power output of individual rowers
is critical. Improving muscle power is generally
thought to occur after a significant period of specific
training methods.11 With no change in their training
routine, the average power output of five of these
seven athletes increased by an average of 20 W
(3.29%) following one session of NET (see Table 1).
This increase may be attributed to a variety of factors,
only one of which may be the NET intervention. The
improvements may also be attributed to individual
participant factors, such as learning to perform the test
better, or to being more relaxed during the second
phase of testing, or to any normal weight training that
may have occurred between testing, or to other
variables. There were also two athletes whose average
power scores decreased by an average of 1.88 W
(0.56%) following the NET. This decrease may also be
attributed to a variety of factors, including the NET
intervention, or other participant-specific factors such
as fatigue or stress the day of testing.

On the other hand, the changes noted may not be due
to any of these participant factors, but to the inherent
weaknesses of the primary outcome measure (i.e. the
Max Power Test), discussed below, or to other
assessment biases. Since this study was a case series,
and thus lacked a controlled condition and adequate
power, no direct cause-and-effect relationship can be
established, and caution must be applied when making
inferences and generalizations.34

Stress has been correlated to a deterioration in
athletic performance,11 and rowing performance in
particular.35 Reducing stress/anxiety may in turn have
the effect of reducing general muscle tension, which
would improve general muscle function.19 It is
speculated that NET may be effective at improving
power output in some athletes because NET is thought
to reduce stress and anxiety.32,36 See Fig 3.

In addition, in the chosen setting, it was difficult
to hold a number of variables constant during the



Fig 3. Simplified Speculation of NET Impact on
Athletic Performance.
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intervention sessions. Since all sessions occurred in the
boathouse and gym area where these and other athletes
trained, and not in a clinic setting, there were the
occasional disturbances. The degree of privacy and
comfort during intervention sessions was highly
variable. Also, this study occurred in the winter, and
the temperatures in the boathouse during sessions were
often uncomfortably cold.

One other factor that may have had an impact on
outcomes was that the practitioner was completely
unknown to the athletes. During NET sessions
personal and private memories are often evoked,
and insufficient rapport and trust in the practitioner
may diminish the therapeutic effect. In this way, this
study greatly diverged from a normal therapeutic
setting, where rapport would be established prior to
giving the intervention. This important aspect should
be seriously considered when designing future
effectiveness research.

Limitations

Because this is a case series, it is not appropriate to
make generalizations of these results to all rowing
athletes. Another significant limitation of this study is
the usefulness and appropriateness of the chosen
primary outcome measure, the Max Power Test, to
predict rowing performance. Subsequent to the com-
pletion of data collection of this case series, other
studies found that the reliability of changes in power
output during ergometer rowing for distances less than
2000m is debatable, with the per cent standard error of
the mean increasing as distance rowed decreased.37

Therefore, since the distance rowed by each athlete in
this case series was less than one hundred meters, the
error in the measured power output may have been
significant. Another study found only a mild correla-
tion between a 15-sec all out row (similar to the Max
Power Test) and a 2000m time trial,38 which further
challenges the legitimacy of our chosen primary
outcome measure. Therefore, for future research,
instead of the Max Power Test, it is suggested that a
more appropriate measure of power or rowing
performance be used. The 2000m ergometer time trial
is recommended, which has demonstrated excellent
test-retest reliability,39,40 and which is thought to better
correlate with actual rowing performance.38,41 Other
assessment measures that future researchers may want
to consider as an alternative to the Max Power Test are
the 1-rep-max (1RM) leg press, a measure of lower
body strength,9 or the vertical jump, a measure of lower
body power.6,30

Another limitation of this study is that other factors
that may impact performance were not monitored, such
as caffeine consumption42 and menstruation.43 In
addition, stress and anxiety levels themselves were
also not measured, which would have strengthened this
study considerably.

It is noted that whilst the average power scores
seemed to increase considerably for some of the
athletes, their high scores did not increase to a great
extent. If this was the case, then this would suggest a
greater consistency in power output, which has been
shown to be important to optimize rowing perfor-
mance,4 and therefore would be highly beneficial.

Since there have been no other studies to date
published on the use of NET to enhance rowing
performance, this case series is an important first step,
and it may encourage others to undertake clinical trials
to test the effectiveness of NET.

Conclusion

Optimal rowing performance is complex and
multidimensional in nature, of which power is one
important component. This case series is novel because
it demonstrates a unique way to address athletic
performance. Future clinical trials must be conducted
to investigate the role of NET in enhancing power
output of rowers.

Acknowledgment

The author thanks Mr. Mark Baxter for his help in
recruiting and assessing the athletes for this study.

Fundingsourcesandpotential conflicts of interest

No funding sources or conflicts of interest were
reported for this study.

References

1. Hill H. Dynamics of coordination within elite rowing crews:
Evidence from force pattern analysis. J Sport Sci 2002;20
(2):101-17.



6 A. M. Jensen
2. Hofmijster MJ, Van Soest AJ, De Koning JJ. Rowing skill
affects power loss on a modified rowing ergometer. Med Sci
Sports Exerc 2008;40(6):1101-10.

3. Jürimäe T, Perez-Turpin JA, Cortell-Tormo JM, Chinchilla-
Mira IJ, Cejuela-Anta R, Mäestu J, et al. Relationship between
rowing ergometer performance and physiological responses to
upper and lower body exercises in rowers. J Sci Med Sport
2010;13(4):434-7.

4. Shimoda M, Fukunaga T, Higuchi M, Kawakami Y. Stroke
power consistency and 2000 m rowing performance in varsity
rowers. Scand J Med Sci Sports 2009;19(1):83-6.

5. Smith RM, Spinks WL. A system for the biomechanical
assessment of rowing performance (ROWSYS). J Hum Mov
Stud 1998;34(4):141-57.

6. Huang CJ, Nesser TW, Edwards JE. Strength and power
determinants of rowing performance. J Exerc Physiol Online
2007;10(4):43-50.

7. Nevill AM, Allen SV, Ingham SA. Modelling the determinants
of 2000 m rowing ergometer performance: A proportional,
curvilinear allometric approach. Scand J Med Sci Sports
2011;21(1):73-8.

8. Ingham SA, Whyte GP, Jones K, Nevill AM. Determinants of
2,000 m rowing ergometer performance in elite rowers. Eur J
Appl Physiol 2002;88(3):243-6.

9. Izquierdo-Gabarren M, De Txabarri Expósito RG, De Villarreal
ESS, Izquierdo M. Physiological factors to predict on
traditional rowing performance. Eur J Appl Physiol 2010;108
(1):83-92.

10. Yoshiga CC, Higuchi M. Bilateral leg extension power and
fat-free mass in young oarsmen. J Sports Sci 2003;21
(11):905-9.

11. McArdle WD, Katch VL. Exercise Physiology: Nutrition,
Energy, and Human Performance. Philadelphia: Lippincott
Williams & Wilkins; 2009.

12. Dudley GA, Djamil R. Incompatibility of endurance- and
strength-training modes of exercise. J Appl Physiol 1985;59
(5):1446-51.

13. Hickson RC, Rosenkoetter MA, Brown MM. Strength training
effects on aerobic power and short-term endurance. Med Sci
Sports Exerc 1980;12(5):336-9.

14. Crews DJ, Lochbaum MR, Karoly P. Self-regulation: Concept,
methods, and strategies in sport and exercise. In: Singer RN,
Hausenblas HA, Janelle CM, editors. Handbook of Sport
Psychology. New York: John Wiley & Sons; 2001. p. 566-81.

15. Martens R, Vealey RS, Burton D. Competitive Anxiety in
Sport. London: Human Kinetics; 1990. p. 288.

16. Pearson R, Ungpakorn G, Harrison GA. Catecholamine and
cortisol levels in Oxford college rowers. Br J Sports Med
1995;29(3):174-7.

17. Perna FM, Antoni MH, Kumar M, Cruess DG, Schneiderman
N. Cognitive-behavioral intervention effects on mood and
cortisol during exercise training. Ann Behav Med 1998;20
(2):92-8.

18. Vealey RS. Understanding and enhancing self-confidence in
athletes. In: Singer RN, Hausenblas HA, Janelle CM, editors.
Handbook of Sport Psychology. New York: John Wiley &
Sons; 2001. p. 550-65.

19. Lundberg U, Kadefors R, Melin B, Palmerud G, Hassmén P,
Engström M, et al. Psychophysiological stress and EMG
activity of the trapezius muscle. Int J Behav Med 1994;1
(4):354-70.
20. Jensen AM, Ramasamy A. Treating spider phobia using Neuro
Emotional Technique (N.E.T.): Findings from a pilot study.
J Altern Complem Med 2009;15(12):1363-74.

21. Peterson KB. A preliminary inquiry into manual muscle testing
response in phobic and control subjects exposed to threatening
stimuli. J Manip Physiol Ther 1996;19(5):310-7.

22. Peterson KB. The effects of spinal manipulation on the
intensity of emotional arousal in phobic subjects exposed to a
threat stimulus: A randomized, controlled, double-blind clinical
trial. J Manip Physiol Ther 1997;20(9):602-6.

23. The National Commission for the Protection of Human
Subjects of Biomedical and Behavioral Research. The Belmont
Report: Ethical Principles and Guidelines for the Protection of
Human Subjects of Research. 1979. Available from: http://
www.hhs.gov/ohrp/policy/belmont.html. Accessed August 11,
2010.

24. Harriss DJ, Atkinson G. Editorial: International journal of
sports medicine ethical standards in sport and exercise science
research. Int J Sports Med 2009;30(10):701-2.

25. Johnson C. On the subject of human subjects. J Manip Physiol
Ther 2005;28(2):79-80.

26. Jurimae J, Jurimae T. Responses of blood hormones to the
maximal rowing ergometer test in college rowers. J Sport Med
Phys Fit 2001;41(1):73-7.

27. Jurimae J, Maestu J, Purge P, Jurimae T. Changes in stress and
recovery after heavy training in rowers. J Sci Med Sport 2004;7
(3):335-9.

28. Jurimae J, Maestu J, Purge P, Jurimae T, Soot T. Relations
among heavy training stress, mood state, and performance for
male junior rowers. Percept Mot Skills 2002;95(2):520-6.

29. Tesch PA. Skeletal muscle adaptations consequent to long-term
heavy resistance exercise. Med Sci Sport Exer 1988;20(5 Suppl):
S132-4.

30. De Villarreal ESS, Kellis E, Kraemer WJ, Izquierdo M.
Determining variables of plyometric training for improving
vertical jump height performance: A meta-analysis. J Strength
Cond Res 2009;23(2):495-506.

31. Monti DA, Stoner ME, Zivin G, Schlesinger M. Short term
correlates of the Neuro Emotional Technique for cancer-related
traumatic stress symptoms: A pilot case series. J Cancer Surviv
2007;1(2):161-6.

32. Walker S. Neuro Emotional Technique® Certification Manual.
Encinitas, CA: Neuro Emotional Technique, Inc.; 2004.

33. Cross JR. Acupressure and Reflextherapy in the Treatment of
Medical Conditions. London: Elsevier Health Sciences; 2001.
p. 210.

34. Green BN, Johnson CD. How to write a case report for
publication. J Chiropr Med 2006;5(2):72-82.

35. Iellamo F, Pigozzi F, Spataro A, Di Salvo V, Fagnani F, Roselli
A, et al. Autonomic and psychological adaptations in Olympic
rowers. J Sports Med Phys Fitness 2006;46(4):598-604.

36. Jensen AM, Ramasamy A. Treating spider phobia using Neuro
Emotional Technique™ (N.E.T.): Findings from a pilot study.
J Altern Complem Med 2009;15(12):1363-74.

37. Soper C, Hume PA. Reliability of power output during rowing
changes with ergometer type and race distance. Sports Biomech
2004;3(2):237-48.

38. Petrykowski A, Lutosławska G. The relationship between time
and mean power output during 2km indoor rowing and mean
power during 15s all out rowing in schoolboy rowers. Hum
Mov 2006;7(1):53-7.

http://www.hhs.gov/ohrp/policy/belmont.html
http://www.hhs.gov/ohrp/policy/belmont.html


7Neuro Emotional Technique for rowing athletes
39. Klusiewicz A, Faff J, Sitkowski D. Reproducibility of the
results of the laboratory exercise performed on rowing
ergometer. Biol Sport 1998;15(3):145-50.

40. Schabort EJ, Hawley JA, Hopkins WG, Blum H. High
reliability of performance of well-trained rowers on a rowing
ergometer. J Sports Sci 1999;17(8):627-32.

41. Mikulić P, Smoljanović T, Bojanić I, Hannafin JA,
Matković BR. Relationship between 2000-m rowing ergo-
meter performance times and World Rowing Championships
rankings in elite-standard rowers. J Sports Sci 2009;27
(9):907-13.

42. Burke LM. Caffeine and sports performance. Appl Physiol
Nutr Metab 2008;33(6):1319-24.

43. Forsyth J, Reilly T. The effect of menstrual cycle on 2000-m
rowing ergometry performance. Eur J Sport Sci 2008;8
(6):351-7.


	The use of Neuro Emotional Technique with competitive rowers: A case series
	Introduction
	Clinical series
	Discussion
	Limitations

	Conclusion
	Acknowledgment
	section7
	References


