
Original Research 

Effects of Verbal and Tactile Cues on Gluteal Force Production and            
Broad Jump Distance    
BJ Lehecka1a, Terra Daniels1, Bryson Koester1, Wyatt Kropp1, Matthew Reeves1, Ryan Waterson1 

1 Physical Therapy, Wichita State University 

Keywords: gluteals, strength, jump, cues 

https://doi.org/10.26603/001c.92904 

International Journal of Sports Physical Therapy 
Vol. 19, Issue 3, 2024 

Background  
Verbal and tactile cues can increase muscle activity, force production, and kinematics. 
Several studies demonstrate the effects of verbal and tactile cues on upper extremity 
muscles, while relatively few examined lower extremity muscles, specifically the gluteals. 
Studies that observed changes in gluteal function from verbal and tactile cues examined 
muscle activity via electromyography rather than force production or functional activities 
such as jumping. 

Purpose  
The purpose of this study was to measure the effects of verbal and tactile cues on gluteal 
force production and broad jump distance. 

Study Design   
Cross-Sectional cohort 

Methods  
Gluteus maximus force production and broad jump distance were tested in forty-two 
healthy male and female university students at baseline and after verbal and tactile cues 
given in random order. Gluteus maximus force was measured using handheld 
dynamometry and reported in kilograms. Verbal cues included “push, push, push” before 
both tests. The examiner provided tactile cues to the gluteus maximus before force 
production testing, and the participant provided tactile cues to both gluteus maximus 
muscles before performing the broad jump. Performance on the broad jump was 
measured in centimeters. Descriptive statistics and test-retest reliability via Pearson 
correlation coefficients were calculated, differences in performance between sexes were 
analyzed with an independent t-test, and changes in force production and jump distance 
from baseline were analyzed using a one-way ANOVA. 

Results  
Mean gluteus maximus force production following verbal cues significantly increased (p = 
0.000) by 13.48% (3.83 kg) compared to the control condition, while gluteal force 
production following the tactile cues was not significantly different. Broad jump distance 
following the verbal cues significantly increased (p = 0.000) 3.99% (7.71 cm) compared to 
the control condition and significantly increased (p = 0.000) by 2.95% (5.71 cm) following 
the tactile cues. There were no significant differences in performances between males 
and females. The test-retest reliability of all measurements was 0.97-0.99. 
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Conclusion  
Verbal cues significantly increased gluteus maximus force production and broad jump 
distance. Tactile cues significantly increased broad jump distance but had no significant 
effect on gluteus maximus force. These results have implications for clinical testing and 
athletic performance when gluteus maximus force and jump distance are concerned. 

Level of Evidence    
3 

INTRODUCTION 

Verbal and tactile cues can influence muscle activity, mus-
cle force, and kinematics. Verbal cues, also known as audi-
tory cues, can take the form of internal cueing (e.g. singing) 
or external cueing (e.g. listening to music). Tactile cues 
such as tapping, sustained pressure, or the application of 
adhesive tape, for example, are considered external cueing. 
Multiple authors have demonstrated increased muscle ac-
tivation using verbal cues, including triceps and pectoralis 
major activity during the bench press,1,2 and gluteus max-
imus activity during prone hip extension3 and bridging.4 

Increased force production appears to increase with verbal 
cues but has primarily been studied in the upper extrem-
ity.5‑7 Moreover, muscle force production appears to in-
crease with increases in verbal cue volume, but few studies 
report the volume of the verbal cues used.5 

Tactile cues also demonstrate the ability to affect muscle 
activity and kinematics. In combination with verbal cues, 
tactile cues in one study increased gluteus maximus ac-
tivation during bridging from 16.8% to 33.0% of maximal 
voluntary contraction (MVC).4 Similar research has been 
conducted on the effect of verbal and tactile cues during 
shoulder exercises.8 Tactile cues alone, such as manual 
pressure to trunk muscles, can decrease thoracic kyphosis 
and scapular winging.9 Manual pressure to hip muscles was 
also shown to alter cadence and other gait parameters.10 

Although authors have demonstrated the ability of ver-
bal and tactile cues to affect muscle activity, force produc-
tion, and kinematics, no research exists on the ability of 
such cues to affect gluteus maximus force production or 
broad jump distance. This information could benefit clin-
icians when deciding how to cue a patient to achieve de-
sired outcomes related to force and power. Therefore, the 
purpose of this study was to measure the effects of verbal 
and tactile cues on gluteal force production and broad jump 
distance. It was hypothesized that tactile and verbal cues 
would increase gluteus maximus force production and 
broad jump distance compared to a condition without cue-
ing. 

METHODS 

Healthy subjects were recruited from a local university for 
this cross-sectional study. Participants completed a survey 
to confirm their eligibility before participation. Participants 
completed an informed consent form and health question-
naire approved by the study institution’s Internal Review 
Board (IRB) before testing. Participants were excluded if 

they had lower extremity surgery within the prior year; had 
knee, hip, back, ankle, or foot pain; or were pregnant or 
trying to get pregnant. A single tester performed each in-
tervention while blinded to the measurements of each out-
come. 

Before data collection, participants were familiarized 
with the testing procedures, and performed a stationary 
bicycle warm-up for three minutes near 60 rotations per 
minute at 60 Watts as a warm-up. Participants were ran-
domized to perform prone hip extension dynamometry 
testing or standing broad jump testing first, underwent one 
familiarization trial for each test, and performed each ac-
tivity with no cue, followed by a randomized verbal or tac-
tile cue. Participants then repeated each test with the alter-
nate cue. 

Participants were shown how to perform the standing 
broad jump before their practice jumps. The standing broad 
jump test was measured with a tape measure stabilized to 
the floor with tape and a carpenter’s square. A solid line of 
tape was placed perpendicular to the start of the tape mea-
sure to indicate the starting line for jumping. Participants 
were instructed to stand and jump as far forward as possi-
ble without stumbling or deviating from their landing posi-
tion. Participants were instructed to swing their arms at the 
beginning of the jump to propel themselves forward. Mea-
surements were taken from the starting line position to the 
heel landing point closest to the starting line and measured 
with the carpenter’s square perpendicular to the tape mea-
sure. Measurements were not used if an additional step was 
taken upon landing, toes extended beyond the starting line 
before jumping, or hands contacted the floor to brace from 
falling. Participants performed another trial if one of those 
conditions was met. 

Measurements included two trials each of no cue, verbal 
cue, and tactile cue for a total of six trials. After every mea-
surement, the participant was given a 30-second rest be-
fore their next attempt. Attempt scores were recorded and 
averaged for each testing condition. The verbal cue was 
provided as the participants began each jumping motion. 
The tactile cue involved participants striking each gluteus 
maximus with ipsilateral palms at moderate intensity as 
demonstrated by a researcher and determined by the par-
ticipant three times before the start of the broad jump. The 
intensity of striking was meant to be strong enough to be 
audible (although this was not intended as an auditory cue) 
and potentially increase blood flow without causing dis-
comfort. The cues used are described in Table 1. 

The prone hip extension test measured hip extension 
force production with a handheld dynamometer (FEI 
Lafayette Manual Muscle Tester) for two trials for each cue 
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Table 1. Cues for Standing Broad Jump Test       

No 
Cue: 

“Start standing with your toes behind the line. Begin by raising your arms overhead at the shoulder, then quickly hinge at 
the hips, extend the arms at the shoulder, and jump forward by extending your hips as fast as you can.” 

Verbal 
Cue: 

“Start standing with your toes behind the line. Begin by raising your arms overhead at the shoulder, then quickly hinge at 
the hips, extend the arms at the shoulder, and jump forward by extending your hips as fast as you can. This round I will 
shout “Push, push, push” once your arms extend prior to your jump.” 

Tactile 
Cue: 

“Start standing with your toes behind the line. Begin by raising your arms overhead at the shoulder, then quickly hinge at 
the hips, extend the arms at the shoulder, and jump forward by extending your hips as fast as you can. This round I will 
have you slap your gluteals three times with your hands with moderate intensity before you start your jump 
(demonstrated by researcher).” 

Table 2. Cues for Prone Hip Extension Test       

No 
Cue: 

“Keeping the knee bent to 90 degrees, slowly start lifting your leg and then lift as hard as you can, trying to break the 
blue strap.” 

Verbal 
Cue: 

“Keeping the knee bent to 90 degrees, slowly start lifting your leg and then lift as hard as you can, trying to break the 
blue strap. For this trial, once you start lifting your leg, I will shout “Push, push, push.” This will be loud, and I want you to 
push as hard as you can.” 

Tactile 
Cue: 

“Keeping the knee bent to 90 degrees, slowly start lifting your leg and then lift as hard as you can, trying to break the 
blue strap. For this trial, I will tap your gluteal muscles prior to testing them. I want you to use these muscles to lift your 
leg.” 

condition listed in Table 2. After every measurement, the 
participant was given a 30-second rest before their next at-
tempt, allowing a 1:5 work-to-rest ratio which was deemed 
adequate based on similar research.11 Attempt scores were 
recorded and then averaged for each testing condition to 
enhance objectivity of the data as is the practice in some 
studies.12 Participants were positioned prone on the testing 
surface with the dominant knee flexed to 90 degrees with 
the handheld dynamometer placed over the distal femur 
(Figure 1). A strap was placed over the dynamometer to as-
sist placement. The participant was instructed to start by 
extending the hip slowly and then as strongly as possible 
towards the ceiling. These instructions were given before 
every trial with no cues, verbal cues, or tactile cues. The no-
cue trial was conducted first for each participant with one 
trial attempt before they completed their two trials under 
each condition. The verbal cue was “push, push, push” at 
a decibel level near 0.90 decibels once the participant ini-
tiated hip extension. The tactile cue was applied by the in-
dex, middle, and ring fingers pushing on the dominant side 
gluteus maximus over clothing three times, asking the par-
ticipant to use that muscle to extend the hip as strong as 
possible. 

Statistical analysis was performed using a one-way 
ANOVA to compare group means, an independent t-test 
to examine sex differences, and Pearson correlation coeffi-
cients for test-retest reliability of measurements. Data were 
examined for normality and the Scheffe test was used for 
post hoc analysis. 

RESULTS 

Forty-two healthy subjects (20 female, 22 male) between 18 
and 35 years of age (mean age = 23.07 ± 1.40 yrs; height = 
173.81 ± 8.83 cm; weight = 75.67 ± 14.54 kg) participated. 

Figure 1. Prone Hip Extension Test Position and setup        

Table 3 shows participant demographics. Table 4 shows the 
mean results of two trials for no cue, verbal cue, and tac-
tile cue conditions for all assessments. There was a statisti-
cally significant increase (p = 0.000) of 13.5% for verbal cues 
during prone hip extension compared to the no cue control 
condition, but no significant difference existed for tactile 
cues during prone hip extension. A statistically significant 
increase (p = 0.000) also existed among broad jump test-
ing for verbal cues (4.0%) and tactile cues (3.0%) compared 
to the control condition, but not between verbal and tactile 
cue conditions. The significant differences in mean scores 
were not significantly different between males and females. 
The test-retest reliability for all measurements was 
0.97-0.99. 
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Table 3. Participant Demographics   

Mean ± SD (females and males; n=42) Mean ± SD (females; n=20) Mean ± SD (males; n=22) 

Age (years) 23.07 ± 1.40 22.85 ± 0.99 23.27 ± 1.70 

Height (cm) 173.81 ± 8.83 167.80 ± 7.79 179.27 ± 5.65 

Weight (kg) 75.67 ± 14.54 64.75 ± 9.03 85.60 ± 11.06 

cm = centimeters; kg = kilograms; SD = standard deviation 

Table 4. Prone Hip Extension Strength and Broad Jump Distance with Verbal and Tactile Cues              

Mean ± SD (females and males; 
n=42) 

Mean ± SD (females; 
n=20) 

Mean ± SD (males; 
n=22) 

Gluteal Strength No Cue (kg) 28.41 ± 23.67 21.19 ± 11.67 34.97 ± 22.58 

Gluteal Strength Verbal Cue 
(kg) 

32.24 ± 22.22* 25.27 ± 15.58* 38.59 ± 17.72* 

Gluteal Strength Tactile Cue 
(kg) 

28.43 ± 22.61 21.69 ± 16.98 34.55 ± 18.32 

Broad Jump No Cue (cm) 193.29 ± 16.22 161.18 ± 9.96 222.48 ± 11.54 

Broad Jump Verbal Cue (cm) 201.00 ± 15.90* 168.23 ± 9.04* 230.79 ± 10.83* 

Broad Jump Tactile Cue (cm) 199.00 ± 15.72* 167.01 ± 9.13* 228.09 ± 10.89* 

cm = centimeters; kg = kilograms; SD = standard deviation; * = significantly different from the no cue condition at the p < 0.000 level 

DISCUSSION 

The primary purpose of this study was to determine if glu-
teus maximus force production and broad jump distance 
can be altered with verbal or tactile cueing. While authors 
have demonstrated the ability of verbal and tactile cues to 
alter muscle activity, force production, and kinematics ef-
fectively, no studies have examined the effect of such cues 
on gluteus maximus force production and broad jump dis-
tance.1‑10 This study’s results show that verbal and tac-
tile cues can have statistically significantly improvements 
on performance. Performance, in this study, was defined by 
prone hip extension force production measurements and 
the distance of standing broad jumps. The magnitude of 
prone hip extension force increase seen following verbal 
cues (13.5%) appears both statistically and clinically rele-
vant. However, the clinical relevance of the 3-4% increase 
in broad jump distance is arguably low. Such an increase 
may be relevant to elite athletes, but that magnitude may 
only slightly extend beyond measurement error among 
recreational athletes or healthy adults. The intention was 
to examine common strength and power functions of the 
gluteus maximus. Females and males both significantly 
benefited from verbal cues during prone hip extension and 
the standing broad jump. Tactile cues significantly in-
creased broad jump distance but did not significantly affect 
gluteus maximus strength. These results have implications 
for clinical testing of gluteus maximus force production and 
jump distance performance. 

Multiple studies have demonstrated increased muscle 
activation using verbal cues, including gluteus maximus ac-
tivity during prone hip extension and bridging. Lewis and 
Sahrmann3 concluded that cueing can alter muscle activa-
tion in healthy women during prone hip extension. Their 

results demonstrated that muscle timing, activation ampli-
tude, and movement can be affected by verbal cues. The 
same research suggests that using specific verbal cues to 
contract the gluteals or hamstrings can alter their firing 
pattern and improve biomechanical function. Hollman et 
al.4 found that gluteus maximus electromyography activity 
also significantly increased following verbal and tactile cue-
ing for the supine bridge exercise. The current study fo-
cused on hip extension force production and contributions 
to power (as measured via the broad jump) as primary out-
come measures. This measurement approach allowed the 
authors to examine the immediate relationship between 
verbal and tactile cues and the ability to generate force dur-
ing hip extension and broad jump distance. 

This information could benefit clinicians when deciding 
how to cue a patient to achieve desired outcomes related 
to force and power during testing or performance. Multiple 
studies demonstrate increased muscle activation using ver-
bal cues, including triceps and pectoralis major activity 
during the bench press.13,14 In combination with verbal 
cues, tactile cues in one study increased gluteus maximus 
activation during bridging from 16.8% to 33.0% of MVC.4 

The difference between muscle activation as measured in 
these studies, and force production as measured in the cur-
rent study, is notable. An increase in muscle activation may 
or may not lead to a corresponding increase in force pro-
duction. 

Several interventions demonstrate the ability to increase 
broad jump distance in addition to verbal cues. Clinicians 
can use evidence-supported strategies from this study as 
well as previous research to impact an individual’s perfor-
mance. The inclusion of arm motion, modification of take-
off angle, starting position of the feet, and holding light 
weights all appear to impact broad jump distance.15 Com-
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pared to an average standing broad jump of 222.48 cm in 
the present study, another study consisting of 773 first-year 
police officers of similar ages demonstrated average values 
of 210 cm, suggesting this study’s sample may have had 
more jumping ability than others with the potential for a 
ceiling effect of the intervention.16 

When looking at clinical and athletic populations, 
proper cueing to elicit the desired response of an athlete, 
patient, or client is an effective intervention to increase 
performance. Practical application of these cues can be 
used in everyday settings by providing tactile or verbal cues 
to increase performance or other outcomes. Improved per-
formance followed by specific verbal instructions can be 
further explained by the “constrained action hypothesis.”17 

The theory states that when an internal cue is used, it 
increases muscle activity. In contrast, using an external 
cue increases neuromuscular coordination with decreased 
electromyographic activity. Therefore, appropriate cueing 
is important and dependent on the task. The use of tactile 
and external verbal cues proved effective for increasing per-
formance in the present study. An internal cue may be more 
suitable to increase specific muscle activity, while an exter-
nal cue may be more appropriate when looking at task-ori-
ented performance. 

Fatigue was the main limitation seen in this research. 
Though rest periods were implemented to allow adequate 
recovery during testing, some participants showed signs of 
fatigue with testing, most notably following failed broad 
jump attempts. Further limitations include that only col-
lege-aged individuals were tested, the volume or exact 
decibel of the verbal cues was not identical during trials 
as they would be with the use of a recording (although re-

searchers attempted to maintain similar volume over tri-
als), and the intensity of tactile cues was not measured and 
thus may have varied between trials and participants. Also, 
the study was designed only to analyze immediate effects 
of cueing; therefore, the lasting impact of such cues is un-
known and may warrant future study. 

CONCLUSION 

The results of this study indicate that verbal and tactile 
cueing can improve gluteus maximus force production and 
broad jump distance compared to no cueing. Practitioners 
may be more effective in administering performance tests 
or delivering targeted interventions in the fields of sports 
medicine and physical therapy with the use of these cues. 
Further research into the effects of verbal and tactile cueing 
should include a broader population, additional outcome 
measures, and examining the effect on actual sports perfor-
mance. 

CONFLICT OF INTEREST 

There are no potential conflicts of interests, including fi-
nancial arrangements, organizational affiliations, or other 
relationships that may constitute a conflict of interest re-
garding the submitted work. 

© The Author(s) 
Submitted: June 20, 2023 CST, Accepted: January 12, 2024 CST 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc/4.0 and legal code at https://cre-

ativecommons.org/licenses/by-nc/4.0/legalcode for more information. 

Effects of Verbal and Tactile Cues on Gluteal Force Production and Broad Jump Distance

International Journal of Sports Physical Therapy



REFERENCES 

1. Paoli A, Mancin L, Saoncella M, et al. Mind-muscle 
connection: effects of verbal instructions on muscle 
activity during bench press exercise. Eur J Transl 
Myol. 2019;29(2). doi:10.4081/ejtm.2019.8250 

2. Snyder BJ, Fry WR. Effect of verbal instruction on 
muscle activity during the bench press exercise. J 
Strength Cond Res. 2012;26(9):2394-2400. doi:10.151
9/jsc.0b013e31823f8d11 

3. Lewis CL, Sahrmann SA. Muscle activation and 
movement patterns during prone hip extension 
exercise in women. J Athl Train. 2009;44(3):238-248. 
doi:10.4085/1062-6050-44.3.238 

4. Hollman JH, Berling TA, Crum EO, Miller KM, 
Simmons BT, Youdas JW. Do verbal and tactile cueing 
selectively alter gluteus maximus and hamstring 
recruitment during a supine bridging exercise in 
active females? A randomized controlled trial. J Sport 
Rehabil. 2018;27(2):138-143. doi:10.1123/jsr.2016-01
30 

5. Johansson CA, Kent BE, Shepard KF. Relationship 
between verbal command volume and magnitude of 
muscle contraction. Phys Ther. 1983;63(8):1260-1265. 
doi:10.1093/ptj/63.8.1260 

6. McNair PJ, Depledge J, Brettkelly M, Stanley SN. 
Verbal encouragement: effects on maximum effort 
voluntary muscle: action. Br J Sports Med. 
1996;30(3):243-245. doi:10.1136/bjsm.30.3.243 

7. Belkhiria C, De Marco G, Driss T. Effects of verbal 
encouragement on force and electromyographic 
activations during exercise. J Sports Med Phys Fitness. 
2018;58(5):750-757. doi:10.23736/s0022-4707.17.0728
2-6 

8. Staker JL, Evans AJ, Jacobs LE, et al. The effect of 
tactile and verbal guidance during scapulothoracic 
exercises: An EMG and kinematic investigation. J 
Electromyogr Kinesiol. 2022;62(102334):102334. doi:1
0.1016/j.jelekin.2019.07.004 

9. Shin AR, Lee JH, Kim DE, Cynn HS. Tactile cues 
change trunk and scapular muscle activity, scapular 
winging, and thoracic kyphosis during knee push-up 
plus in subjects with scapular winging: The cross-
sectional study. Medicine. 2018;97(44):e12569. doi:1
0.1097/md.0000000000012569 

10. Ploughman M, Shears J, Quinton S, et al. 
Therapists’ cues influence lower limb muscle 
activation and kinematics during gait training in 
subacute stroke. Disabil Rehabil. 
2017;40(26):3156-3163. doi:10.1080/09638288.2017.1
380720 

11. Blazquez IN, Warren BL, O’Hanlon AM, Silvestri 
LR. An adequate interset rest period for strength 
recovery during a common isokinetic test. J Strength 
Cond Res. 2013;27(7):1981-1987. doi:10.1519/jsc.0b01
3e3182764d70 

12. Lee SY, Jo ME. Comparison of maximum 
voluntary isometric contraction of the biceps on 
various posture and respiration conditions for 
normalization of electromyography data. J Phys Ther 
Sci. 2016;28(11):3007-3010. doi:10.1589/jpts.28.3007 

13. Paoli A, Mancin L, Saoncella M, et al. Mind-
muscle connection: effects of verbal instructions on 
muscle activity during bench press exercise. Eur J 
Transl Myol. 2019;29(2). doi:10.4081/ejtm.2019.8250 

14. Snyder BJ, Fry WR. Effect of verbal instruction on 
muscle activity during the bench press exercise. J 
Strength Cond Res. 2012;26(9):2394-2400. doi:10.151
9/jsc.0b013e31823f8d11 

15. Zhou H, Yu P, Thirupathi A, Liang M. How to 
improve the standing long jump performance? A 
mininarrative review. Appl Bionics Biomech. 
2020;2020(8829036):1-5. doi:10.1155/2020/8829036 

16. Štefan L, Kasović M, Culej M. Normative values 
for health-related physical fitness in first-year police 
officers. J Strength Cond Res. 2022;36(9):2530-2535. d
oi:10.1519/jsc.0000000000003853 

17. Wulf G, Dufek JS, Lozano L, Pettigrew C. Increased 
jump height and reduced EMG activity with an 
external focus. Hum Mov Sci. 2010;29(3):440-448. do
i:10.1016/j.humov.2009.11.008 

Effects of Verbal and Tactile Cues on Gluteal Force Production and Broad Jump Distance

International Journal of Sports Physical Therapy

https://doi.org/10.4081/ejtm.2019.8250
https://doi.org/10.1519/jsc.0b013e31823f8d11
https://doi.org/10.1519/jsc.0b013e31823f8d11
https://doi.org/10.4085/1062-6050-44.3.238
https://doi.org/10.1123/jsr.2016-0130
https://doi.org/10.1123/jsr.2016-0130
https://doi.org/10.1093/ptj/63.8.1260
https://doi.org/10.1136/bjsm.30.3.243
https://doi.org/10.23736/s0022-4707.17.07282-6
https://doi.org/10.23736/s0022-4707.17.07282-6
https://doi.org/10.1016/j.jelekin.2019.07.004
https://doi.org/10.1016/j.jelekin.2019.07.004
https://doi.org/10.1097/md.0000000000012569
https://doi.org/10.1097/md.0000000000012569
https://doi.org/10.1080/09638288.2017.1380720
https://doi.org/10.1080/09638288.2017.1380720
https://doi.org/10.1519/jsc.0b013e3182764d70
https://doi.org/10.1519/jsc.0b013e3182764d70
https://doi.org/10.1589/jpts.28.3007
https://doi.org/10.4081/ejtm.2019.8250
https://doi.org/10.1519/jsc.0b013e31823f8d11
https://doi.org/10.1519/jsc.0b013e31823f8d11
https://doi.org/10.1155/2020/8829036
https://doi.org/10.1519/jsc.0000000000003853
https://doi.org/10.1519/jsc.0000000000003853
https://doi.org/10.1016/j.humov.2009.11.008
https://doi.org/10.1016/j.humov.2009.11.008

	Background
	Purpose
	Study Design
	Methods
	Results
	Conclusion
	Level of Evidence
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	Conflict of Interest

	References

