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A novel device was developed

Introduction Methods - analysis Results — supplementary
Wheelchair propulsion increase independent mobility in disabled. Video recordings of last to first rim contact defined propulsion phases. Visual inspection of normalized RMS-EMG data across the
Conventional wheelchairs propelled by manual application of Raw propulsion phase EMG data was filtered, full-wave rectitied anc narticipants revealed reverse muscle activity during the propulsion
forward/downward directed force results in high incidence of] Jsmoothed before MVC normalization and calculation of mean anc ohase during pulling compared with pushing tasks (Fig.4.)
shoulder and neck pain. The underlying mechanisms remain peak Root-mean-Square (RMS) EMG. No statistical differences were RMIS-EMG (% of MVC
relatively unexplored, but muscle fatigue and biomechanics during] [Jobserved between the groups that were pooled into one group before Lo TSk
nigh repetitive load is considered to play a major role (1). comparison of mean and peak RMS-EMG between the two tasks by et

repeated measures ANOVA (RM-ANOVA) tests and post-hoc t-tests. e,

to allow forward wheelchair Fig. 2. Raw EMG data (5 second .
prope -Iing by pLJSh' Ng das Wl window from one representative
: : participant) of selected muscles gl ki sald LN AuuRal A (LG ARG AEAR L A W B LGB B B | T e et e eeeet e,
d> pUl g the hand rim. during pull tasks. Data illustrated
. the synchronized EMG amplitude = FULL PROPUSION PHASE =
ThIS Study exp\ored the as different but clearly phasic INITIAL HAND CONTACT HANDS-OFF
shoulder muscle activity o) muscle activity during the tasks

Fig. 4. Mean (N= 20) muscle activity (RMS-EMG normalized to,MVC) in a representative muscle

(m. Biceps Brachii) during a single propulsion phase during pulling and pushing tasks.

Pulling seems to result in higher muscle activity during the initial and pushing during the final
nart of the phase. Pulling furthermore resulted in relatively high muscle activity during a
onger proportion of the propulsion phase. Similar patterns was observed | all muscles
indicating different strategies during the tasks and pushing seems more effective than pulling .

------ = m. Biceps Brachii

------ = m. Deltoideus anterior
------ = m. Deltoideus medius
------ = m. Trapezius, upper part
------ = m. Latissimus Dorsi

surface electromyography
measurements during push and
oull tasks in a wheelchair in a

aboratory setting. Fig. 1. Push versus pull propulsion tasks

Aim and hypothesis Results Conclusion
The aim was to compare surface EMG activity of selected shol The ara|y5es of differences between puH and pu” tasks during The use of an innovative device effectively allowed the oarticipants
muscles during forward propulsion of a wheelchair whee wheelchair propulsion phases showed statistical differences betweer to drive a wheelchair forwards by pushing and pulling. The two tasks
oushing compared with pulling techniques. the two tasks in 9 selected shoulder and upper extremity muscles ir resulted in significant differences in shoulder and upper extremity
We hypothesized significant differences in muscle activity in mean (P<0.001, Fig. 3.) and peak (P<0.001) RMS-EMG normalized to muscle activity. This may decrease the risk of overuse injuries in
selected shoulder muscles between the two techniques. MVC for the individual muscle. wheelchair users but more research is needed to explore this.
RMS-EMG (% of MVC) B PULLTASK
PUSH TASK . .
Methods — procedure 30 : Discussion
20 healthy young participants (age 23.8+£2.5 years, 18 women) Propulsion of a wheelchair by pulling the rim backwards may be a
T e ™ * . . . . . .
completed two series of 20 seated PO ward and backwara - T nossible motor strategy to distribute mechanical load in contractile
oropulsions in a wheelchair rig designed for the experiment after structures in or related to the muscles. The pulling strategy,
completing maximal voluntary contraction tests (MVC). 10 1 : however, seems to be less effective than pushing.
The participants were randomized to start forward or reverse : i I I ~ i More experimental and clinical research is needed to explore the
Wheeling Wth d 3 minUteS bl’ea< between the SerieS. EMG aCtiVity » = Jnceflying mechan'sfns N pa'n Syndromes N Whee Chair users.
was recorded from 9 dominant side muscles (B'ceps and riceps MUSCLE LAgclysslsTAUS TRSEFEélRUS T&?SEZLLUS DE\LNTSElF[{)IE)URS DEI\%EDLEEUS [;E)LSTSElF?IEOURS BBFIKiE:FI)—lsll Eifﬁﬂi PEIC\:ATAOJF;ARUS Other mechanical factors like seated posture and non-contractile
Brachii, Deltoideus (anterior, medial and posterior), Trapezius (pars ' it '
S t(ransversus) o P Dorsi) - Peth()lirialis Fig. 3. MeantSEM (N= 20) muscle activity (RMS-EMG  normalized to,MVC) structure tissue load may play a role, but.twe ability to use d|fferer.1t
| | O | Pulling compared to pushing wheelchair propulsion tasks resulted in significantly propulsion strategies may decrease the risk of musculoskeletal pain
Major) with a Noraxon™ wireless EMG system and synchronized higher (*, P<0.05) mean RMS-EMG in all muscles but m. Pectoralis Major that caused by repetitive strain injuries. The short- as well as the long-
video recordings of sagittal and frontal plane movements. demonstrated significantly lower mean RMS-EMG (*, P<0.03). term impact should be examined in future prospective studies.
Congress Danske Fysioterapeuters fagkongres 2018 Acknowledgement The study was supported by UCN Department of Physiotherapy, Denmark Reference

Contact  Lars Henrik Larsen lhl@ucn.dk +45 72690959 Disclosure Stine Bjerringgaard is co-owner and inventor of the pull-and-push wheelchair device. 1. Jain, NB. et al 2010. Association of Shoulder Pain With the Use of Mobility Devices. PM&R 2(10):896-900



