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Summary. This study examined whether the torques and EMG activity that precede and accompany bilateral arm pulls made by standing humans demonstrate a pulse height form of organization. Nine adults made abrupt bilateral pulls in the sagittal plane against a handle, to force targets equal to 5, 10, 20, 40, 60, 80 and 95% of their maximal pulling force (%MPF). The force applied at the handle, ground reaction forces, the center of pressure (CP), and EMG activity in gastrocnemius (GS), biceps femoris (BF), tibialis anterior (TA) and quadriceps (QD) muscles were recorded. Our analysis divided the action into a pre~pull phase (events prior to the increase of handle force) and a pullin9phase (while handle force was greater than zero). We evaluated the effects of %MPF on the durations and peak amplitudes of the pre-pull and pulling angular impulses about the ankle joint and on pre-puU EMG patterns. The results showed that the angular impulse associated with the pulling torque (due to the reactive force on the body during the pull) had a pulse height organization: peak torque increased linearly with %MPF, and the durations of the pulling torque were relatively constant. In contrast, a pulse height organization did not characterize the pre-pull period for either the angular impulse associated with ankle torque (due to net ground reaction force) or EMG activity in the leg muscles. Rather, peak ankle torque typically increased up to some submaximal %MPF and then plateaued, perhaps due to a constraining effect of foot length on CP. The durations of pre-pull ankle torques increased over the whole range .of %MPF, thereby compensating for the limit on ankle torque. Depending on the subject, the muscles were recruited in two different orders: G S - B F - T A - Q D , or GS-TA-BF-QD. As the %MPF increased, the EMG onset times of all four muscles occurred earlier, and there was a greater likelihood that the BF, TA and QD muscles would be recruited on a given trial. The changes in the ankle torque and EMG patterns were gradual, suggesting that the pre-pull phase could have one underlying form Offprint requests to: W.A. Lee (address see above)



of organization, with parameters that are tuned to task goals and anatomical constraints.
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Introduction Human subjects often use a "pulse height" strategy to produce voluntary isometric force impulses of different peak amplitudes around a single joint (Freund and Budingen 1978; Ghez and Gordon 1987; Gordon and Ghez 1987). In the pulse height strategy, different peak forces are achieved primarily by varying the rate at which force rises, while the time to peak force, or impulse duration, is relatively constant. Subjects seem to deliberately adopt this pulse height strategy, especially when they are required to produce forces accurately (Gordon and Ghez 1987; Gottlieb et al. 1989). The constancy of impulse durations has been postulated to simplify the control of the neuromuscular and biomechanical degrees of freedom of the task. To date, the pulse height strategy has been observed only for isometric forces produced around a single joint. It is not known if the same strategy is used to produce forces during more dynamic actions that involve multiple body segments, such as when standing subjects exert abrupt forces on a fixed handle (Brown and Frank 1987; Cordo and Nashner 1982; Lee and Rogers 1987; Woollacottet al. 1984). In the "upright pulling" task, subjects activate trunk and leg muscles before the pull, which results in the generation of forces and joint torques that are related to the displacements and accelerations of body segments. To determine if a pulse height organization occurs, one must evaluate how the amplitudes and durations of joint torques and EMG bursts change with pulling force. Previous studies of upright pulling (Brown and Frank 1987; Cordo and Nashner 1982; Lee and
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Fig. 1. A A two-segment model of torques with respect to the ankle during upright pulling. There is a reactive horizontal force, Fp, on the body during the pull on the handle, and an associated torque about the ankle, pulling torque Tp = Fp* its moment arm, the vertical distance from the ankle to the handle. Prior to the pull, Fp and pulling torque equal zero. The net ground reaction force, GRF, and the associated net ankle torque, TA, are non-zero before and during the pull. B Free body diagram of the foot. T A is the same as in A; FAy and FAx are vertical and horizontal vertical and horizontal components of the resultant joint force at the ankle. Fv and FAp are the vertical and anterior-posterior ground reaction forces; the associated torques about the ankle are Tv and TAp. Tv=*CP, where CP is the anterior/posterior distance of the center of pressure from the ankle. TAp = FAe*h, where h = the distance from the surface to the ankle. Under the assumptions that weight of the feet (mfg) is neglible and that the feet do not move, TA= Tv + TAe



Rogers 1987; W o o l l a c o t t et al. 1984) did n o t require subjects to p r o d u c e forces o f different magnitudes. In this study, we sought to determine if the pulse height strategy characterizes pulls m a d e by standing h u m a n s , by having subjects pull a b r u p t l y on a handle at forces ranging f r o m 5 to 95 percent o f their maxim~,l pulling force (MPF). We focused on selected biomechanical and E M G events that occur before and during the pull, based on the following considerations. A biomechanical analysis o f the task revealed that the pulling torque with respect to the ankle (Tp in Fig. la) is directly related to net ankle torque (TA in Fig. la), as well as to torques that are due to the weight o f the b o d y and accelerations o f b o d y segments. M o r e o v e r , upright pulling can be divided into two phases. The pulling phase is defined by the interval during which handle force (Fp in Fig. la) is greater than zero. The pre-pullphase is defined by the interval between the onset o f the first change in leg muscle E M G activity and the onset o f handle force. The pre-pull phase can be as long as 800 ms (Lee and Rogers 1987) and includes all E M G and mechanical events that occur before the pull, n o t just events that immediately precede the v o l u n t a r y m o v e m e n t , which have been the focus o f m o s t studies on p r e p a r a t o r y postural adjustments. Muscle forces that are associated with early E M G activity in the leg muscles result in the development o f an angular impulse during the pre-pull phase that contributes directly to the force that is applied to the handle (Pai, unpublished), as well as to the control o f upright stance (cf. B r o w n and F r a n k 1987; C o r d o and N a s h n e r 1982; C r e n n a et al. 1987;



D e m p s t e r 1958; G a u g h r a n and D e m p s t e r 1956; Lee and Rogers 1987). Hence, our focus in this study was on the relationship between pulling torque and pre-pull ankle torque and E M G activity. The pulse height strategy predicts that the peak amplitudes o f the angular impulses associated with ankle and pulling torques during the pre-pull and pulling, phases, respectively, should increase as a function o f pulling force ( % M P F ) , while their impulse durations should be relatively constant. I f the pulse height strategy characterizes the control o f pre-pull activity in the leg muscles, then the anterior ( T A ; Q D ) and posterior (GS; BF) leg muscles should have E M G onset times that are c o n s t a n t relative to the start o f the pull, E M G amplitudes that increase with pulling force, and a recruitment order that is fixed.



Methods



Procedures Nine women (22 to 40 years) participated. No subject had a history of neurological or musculoskeletal disorder. The study involved three to five days of testing. The first 2 to 4 days were practice sessions. Data were collected only in the final session. Subjects stood, barefoot, dn a force platform. A tracing of each subject's feet ensured consistent foot placement between and within sessions. Subjects held a 12-inch handlebar with their forearms pronated and parallel to the floor and their upper arms hanging in line with the trunk. A wire cable attached the handle to a load cell, which was bolted onto a metal structure screwed into the floor. In each session, subjects warmed up by making self-paced abrupt pulls of gradually increasing force, until they produced maximal pulls. The largest force produced defined the 100% MPF for that day. This value reached asymptote by the third day of practice. Next, subjects were shown two targets and two cursors on a monitor located at eye level. One target, which was displayed on the bottom half of the monitor, indicated the required initial location of the point of application of the net ground reaction force, the center of pressure (CP); a moving cursor showed the actual CP location. The target CP was located about 4-6 cm anterior to the ankle, at 20+ 2% of the distance from the anterior-posterior midpoint to the back edge of the person's base of support (the forward edge of the support base is at the interphatangeal joint of the first metatarsal, and the back edge is at the posterior aspect of the lateral malleolus: Lee and Deming 1988). The second target, displayed on the top half of the monitor, represented "zero" force on the load cell ( - I. 1 to 1.1 N); the second cursor showed the instantaneous force being applied to load cell. Subjects initiated each trial by positioning the CP and load cell cursors within the initial target regions for 500 ms. After another 500 ms interval (baseline), the CP target and cursor were blanked out. At the same time, the load cell target was shifted abruptly to a location that was 5, 10, 20, 40, 60, 80 or 95% of the distance from the zero-load target to the top of the screen, representing analogous percentages of MPF. At a self-determined time after the load cell target shifted, the subject tried to "hit" the target with one abrupt pull, after which she let the force on the handle drop rapidly to zero. Instructions stressed the accuracy and abruptness of the pull. Subjects had to maintain zero force on the handle before and after the pull, and keep the soles of their feet on the floor at all times. Verbal feedback was givenabout peak handle force. CP feedback remained offuntil the end of the trial. Data were recorded for 3.5 s, including the 500 ms baseline. Each subject performed seven blocks of ten handle pulls, one block each at 5, 10, 20, 40, 60, 80 and 95% of her MPF. Trials were
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Fig. 2. Sample records of rectified EMG, pulling torque and ankle torque data from one trial, indicating where measures of E M G onset times were made and how durations and peaks of the angular impulses due to ankle torque and pulling torque were defined. The E M G record of each muscle is normalized to its maximal value obtained from the 95% MPF trials. The intervals that define the pre-pull and pulling phases are indicated by the arrows at the top of the figure
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TIME (SEC) blocked by %MPF, and blocks were presented in an ascending order of the %MPF. Subjects practiced at each target force before data were recorded.



Instrumentation and preliminary data processing Force and torque data. Handle force (Fp, Fig. la) was registered by a 1100 N Sensotec load cell. Off-line, this force was used to compute the instantaneous reactive torque about the ankle joint due to the pull (pulling torque, in Nm), by multiplying the force at the load cell by its moment arm, defined as the vertical height of the load cell above the ankle. Vertical and horizontal (anterior-posterior) ground reaction forces (Fig. 1 b) and torques were recorded with an A M T I force platform. The instantaneous anterior-posterior distance of the CP relative to the lateral malleolus, the ankle-referenced torques due to the vertical and anterior-posterior ground reaction forces, and the net ankle torque (see Fig. 1 b) were computed offiine. Lateral ground reaction forces were not recorded because pulls were assumed to be bilaterally symmetrical.



EMG activity. E M G activity was recorded from the right medial GS, BF (long head), TA and QD (rectus femoris) muscles using surface E M G electrodes (EQ Equipment, Inc; on-site gains = 35; frequency bandwidth from DC to 1000 Hz). Signals were further filtered (10-100 Hz) and amplified prior to digital recording. Amplifier gains were set to obtain maximum voltage E M G signals during maximum pulls. Signals were digitally rectified off-line. E M G records from each muscle were normalized to the maximum average E M G (over 50 ms) that occurred during pulls at 95 % MPF. Visual inspection of raw records showed that cross-talk between pairs of electrodes was minimal. All data were recorded digitally at 200 Hz on a PDP11/73 microcomputer, which also controlled all experimental events.



Data processing and dependent variables Trials were excluded if the CP was labile during baseline, if the initial force rise at the handle was not monotonic (suggesting the occurrence of more than one impulse) or if handle force failed to drop to zero after the pull. No more than three trials had to be discarded for any subject at any target force. Discrete timing and amplitude parameters of torque and E M G records were determined from all remaining trials by computer algorithm. All times were confirmed visually. Figure 2 shows how the variables were defined. The baseline mean and standard deviation (SD) were computed from the first 500 ms of each record. "Time zero" was defined by the onset of each pull, determined as the first sample after which pulling torque exceeded its baseline mean by 2.5 SD and continued to increment for 50 ms. The same algorithm determined the onset of changes in ankle torque and CP. The end of the pull was designated as the time when pulling torque fell back below its baseline mean plus 2 SDs. Thepullin9 torque duration was the period between the start and end of the pull. Peak pullin9 torque and the time to that peak, pullin 9 torque rise time, also were measured. The integral of pulling torque over the duration of the pull defined the pulling torque impulse. The ankle torque duration was the time between the initial change in ankle torque and the start of the pull. The integral of ankle torque over that interval defined the pre-pull ankle impulse. Finally, peak ankle torque and CP before the pull were measured.



EMG data Timing and amplitude variables of pre-pull E M G activity were determined from individual trials. The onset time of the first burst of E M G activity for each muscle, EMG onset, was determined as the start of the first 80 ms interval for which E M G activity exceeded baseline by 2.5 SD. The mean of rectified and normalized E M G activity, mean EMG amplitude, was computed for each muscle between E M G onset and the start of the pull.
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Fig. 3. Overlaid individual trial records for ankle and pulling torque for one subject, at all percents of %MPF, synchronized to the onset of the pull. Arrows indicate trials of increasing %MPF
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15to30%;40%: >30to 50%; 60%: >50 to 70%; 80%: >70 to 90%; 95%: >90% MPF. This classification preceded the computation of individual and group statistics. Effects of the %MPF on torque amplitudes and durations were evaluated with repeated measures ANOVAs. Ensemble averages (time-locked to the onset of the pull) were used to illustrate qualitative aspects of the data. Relationships among pairs of variables were evaluated by linear regression analyses and Pearson correlation coefficients.Absolute values of ankle torque and its associated angular impulse were used in all analyses.



Results



Pullin9 and ankle torques Major changes in the peak amplitudes and durations of the pulling and ankle torques are illustrated in Fig. 3 by data from one subject. As predicted by the pulse height model, peak pulling torque increased proportionally with %MPF, by a factor of 19.0 (per task instructions). Pulling torque durations increased much less, by a factor of 1.41 (range = 171 to 242 ms). This subject's pulling torque rise times increased slightly (1.7-fold; this increase was atypical of the group). Peak pre-pull ankle torque also increased, but only up to about 60% M P F (7-fold change),



above which it was constant. The duration of the ankle torque increased across the whole range of pulling forces (4.6-fold increase, from 173 to 801 ms). Both the plateau in peak ankle torque and the increase in its duration were inconsistent with the prediction that ankle torque would have a pulse height organization. Statistical analysis of group mean peak torques and durations confirmed the reliability of the above results. Peak pulling torque (not shown) always increased with pulling force. The mean pulling torque duration (Fig. 4b) increased slightly (1.3-fold) up to 40% M P F (F(6,54)=3.80, p < 0 . 0 5 ) , but was constant at larger forces. This increase in duration (range: 286 + 33 ms to 384 + 67 ms) was an order of magnitude smaller than the increase in peak pulling torque. The mean rise times of pulling torque (Fig. 4b) did not differ significantly with %MPF (F(6,54) = 0.75, p > 0.05). Five subjects' pulling torque rise times were constant, three subjects had longer rise times for larger %MPF (e.g., subject in Fig. 3), and one subject's times were longest for intermediate pulling forces. In contrast to pulling torque, peak ankle torque (Fig. 4a) increased significantly (main effect: F(6,54)= 48.74, p 0.05). Ankle torque duration (Fig. 4b) increased over the whole range of pulling forces (a 4.3-fold change; 164~: 59 to
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Although this second pattern superficially resembled a pulse height strategy, the angular impulse due to ankle torque did not increase at the same rate after its duration became constant (Fig. 5c, closed circles). Although %MPF differentially influenced the peak amplitude and duration parameters of ankle and pulling torques, both the pre-pull and pulling angular impulse increased with pulling force (Fig. 4c, 5c). We therefore investigated whether the two impulses could be elements of one motor program, which might vary linearly with pulling force. In that case, the ratio of the pre-pull to pulling impulse would be constant. However, ankle and pulling impulses increased at different rates between 5 and 60% MPF (ANOVA interaction term, F(6,54) = 24.81, p < 0.001), so their ratio was not constant over that range (Fig. 6). The motor program hypothesis cannot be rejected, however, for pulls between 60 and 95% MPF, where the ratio of ankle and pulling impulses was constant. Subjects' impulse ratios always increased across low pulling forces, but subjects differed in the pulling force at which their ratios became constant.



0.4 0.3 Ix



0.2



i



0.1



0.0 5



10



20



40



60



80



95



%MPF Fig. 6. Group means and SDs of the ratios between the angular impulse due to ankle torque (IA) and the angular impulse due to pulling torque (Ip) for all %MPF



711 • 122 ms; F(6,54) = 104.32, p 























des documents recommandant







[image: alt]





Force-length, torque-angle and EMG-joint angle ... - Research 

Aug 3, 1994 - and anode were contained in a plastic housing with a 50-ram separation. ... and recorded. Mean and SD were calculated for the torque data.










 


[image: alt]





Trunk muscle activity during the simultaneous 

marching band horn player. Trunk muscles ... commands for combined behaviors (i.e., move the trunk forwards ..... electrodes were considered more appropriate for the purpose of this study ... aged, smoothed EMG records were normalized to the largest 










 


[image: alt]





Perceptual organization and the judgment of 

Dec 24, 1993 - gy, Cambridge, MA 02139 ness, as .... York, 1948); L. Arend and R. Goldstein, J. Opt. Soc. ... Press, Cambridge, MA, 1991); E. H. Adelson and.










 


[image: alt]





The Principles of Thread Torque 

Suppose six bolts attach a propeller to a hub, or a ... be defined as a force tending to produce rotation. The ... Several firms make them and they come in a variety of styles. ... 2. The tilt under bolt heads created by surfaces which are not parall










 


[image: alt]





Unilateral and Bilateral Oscillation in the Excised 

pressure, adduction, and vocal fold elongation and recorded the pattern of ... was apparent and each harmonic was an exact interger multiple of the fundamental.










 


[image: alt]





The organization of movement 

Multimodal integration. â€¢ Reference frames. â€“ Target position: in fixed frame (earth), but perceived in moving frame (body). â€“ Arm position: in body-related frame.










 


[image: alt]





propulsion during walking Energy cost and muscular activity 

Dec 27, 2002 - in running, the combination of increased knee flexion and increased .... Dyhre-Poulsen P. Soleus H-reflex gain in humans walking and running ...










 


[image: alt]





Trunk kinematics and trunk muscle activity during a ... - Research 

This study investigated the trunk kinematics and electromyographic (EMG) activity of eight trunk muscles .... Twenty subjects (10 male and 10 female), 20 to 33.










 


[image: alt]





Regional brain activity during different paradigms 

Dec 21, 2000 - observe changes in regional cerebral blood flow ... type of motor involvement appears strongly depen- dent on ... sistent with the view that mental rotation is not con- ... This finding supports the view that the parietal region is ...










 


[image: alt]





Richter (2000) Motor area activity during mental 

imagery task is the mental rotation of 3-D objects in space, originally ... found that 3-D, but not 2-D, mental rotation is impaired in patients ...... NMR in Biomedi-.










 


[image: alt]





Antagonist muscle activity during human forearm ... - Research 

ing torque should be predictable on the basis of the knowledge of ... Some of the results have been reported ..... The left-hand column of Table 1 provides the.










 


[image: alt]





Regional brain activity during different paradigms 

Dec 21, 2000 - shown in the mirror image form and to press the but- ton held in the right hand if the ..... Friston, K. J., Ashburner, J., Frith, C. D., Poline, J. B., Heather,. J. D., and Frackowiak ... Image and Brain. MIT Press, Cambridge, MA.










 


[image: alt]





The Whatley Torque Stand 

Jan 12, 1982 - P.O. Box 474. Allendale, SC 29810 ... built at low cost from readily avail- able materials. ... business letter size envelope. The self-addressed ...










 


[image: alt]





Thermal and trophic habitats of the leatherback turtle during the 

calculated using RÂ© software the number of locations per 0.1Â°â�Ž0.1Â° area on the Guiana ..... Indeed, this offshore survey allowed us to detect the presence of ...










 


[image: alt]





HANDLE THE INFORMATION 

I gonna ask myself the following questions: Does she take any medication? What about the food and drink diary, is she on normal food? soft diet? pureed meal?










 


[image: alt]





Regulation and Localization of Key Enzymes during the lnduction of 

ilation by submersed aquatic plants (Madsen and Sand-. Jensen, 1991). .... CCM, its inhibition Ãn the light should result in C,-like gas-exchange characteristics.










 


[image: alt]





Force and torque sensors 

Nov 2, 2006 - card and the IRC optoelectrical angular position sensor. 2) Measure the masses of .... Table 2: f=100 Hz, 24 bits, 2,5 Volts, 4mV/V. Weight (kg) ...










 


[image: alt]





2016 - Food and Agriculture Organization of the United Nations 

18 mai 2016 - Helsinki, Finland 07 June 2016. 22nd International Interdisciplinary Conference on the Environment. Austin, USA 28-30 June 2016. July 2016.










 


[image: alt]





Rio+20 Special Issue - Food and Agriculture Organization of the ... 

19 juin 2012 - deforested parts of the Amazon this month, the company's response was swift. Rio+20 summit: Opening day live blog. The Guardian, 20/06/12.










 


[image: alt]





2017 - Food and Agriculture Organization of the United ... 

1 fÃ©vr. 2017 - empowerment by strengthening the position of women's producer organizations. More support to ...... Une partie des feux de forÃªts maÃ®trisÃ©s.










 


[image: alt]





Insectes comestibles - Food and Agriculture Organization of the United ... 

Hwangbo, J., Hong, E.C., Jang, A., Kang, H.K., Oh, J.S., Kim, B.W. & Park, B.S.. 2009 .... esters from three unconventional sudanese oils for their use as biodiesel.










 


[image: alt]





Marine protected areas - Food and Agriculture Organization of the ... 

mesh size or gear, discards, closed seasons and areas and zones reserved for .... south and southeast coasts, there are clear signs of depletion of most stocks, ...










 


[image: alt]





Jeunes - Food and Agriculture Organization of the United Nations 

15 mai 2016 - of agriculture and food systems in Zimbabwe (disponible en http://www.fao.org/fsnforum/sites/default/files/discussions/ · contributions/ ...










 


[image: alt]





EMG activation patterns during force production in ... - Research 

Exp Brain Res (1995) 103:123-136 ... Brain Research Institute, University of Zurich, ...... control: brain storming on the state of affairs and future development. AIM.










 














×
Report The organization of torque and EMG activity during bilateral handle





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



