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Back to Basics:

Actions & Reverse Actions of a Muscle

There is no demying that one of the most important factors to massage ther-
apists is excellent hands-on technique. Howewer, when working olinically,
a firm understanding and application of the principles of kinesiology s of
equal value. Kinesiolagy literally means the study of motion. Given that mo-
tion of the body is primarily caused by the intermal forces created within
T bo&:.r |:r:.r muscle contractions, a solid mdmtﬂnd.lng of the mechanism
of nuscle contraction s of paramount importance. This is true both when
assessing a dient’s dysfanction as well as when determining the appropriate
themapy for a client.

When a muscle contracts, it creates o pulling force on its attachments
that is directed toward the center of the nuscle. This pulling force attempes
to shorten the nascle. I its contmactile pulling force i greater than the re-
slstance force it mests, the muscle succesds in shortening (concentrically
contracts) and creates movement of one or both of (s attachments (Figure
1). It’s essential to understand that when a muscle contmaces, it has no abil-
Ity ko choose which one of its attachments will move—a muscle contraction

The body is

a marvelous
machine...

a chemical
laboratory, a
power-house.
Every movement,
voluntary or
involuntary,
full of secrets
& marvels!

—Trecdor Herd [LBG0 - 15043
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For more resding sk kinesiclogy try
“Kinesialogy of the Musculoskeletal
Syzteme Foundations for Physical Rehabili-
ftdon” by Donald Neumann.
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Figure 1 ilastmates that when & mascle conimsis,
koeabes & prllng fore toward ks cemiec H this
puling fore i sufficiemt 1o causs mawenent, te
massale suceeads ln shartening s conimcis. s
said ko conceniically caniradt.

pulls squally upon both of its attach-
ments. The determination of which
attachment moves—in other words,
the intention and contral of nuscu.
lesheletal meovement—resides with-
in the central nervous sysiem.

A muscle iz effectively 0 machine
under the will of the nervous sys-
tem. When the nervous system wills
a movement pattemn, it oo-orders
certain muscles—or more precisely,
specific motor units of certain mus-
cles—to contract. The coordination
aof these forces aots upon the sheleton
across joints, resulting in movernent
af our bedy parts at these joints. I the
co-ordering is well done, we exhibita
wedl -m-ordlnuled.. fmceﬁ.ﬂ oyt
pattern. The term used to describe
the nervous systen’s nmuscular ceor-
dimation patberns of movement and’
ar posture is mescle memaory. Muscle
memary resides in the nervous sys-
tem, not i the musces themeslves,

Insertion & Crrigin
To examine the mechanism of a
muscle contmaction, lets call the

twa attachments of a nmscle Bone
A and Bone B When a nuscle con-
centrically contraces, three differ-
ent soenarios can resule: 1) Bone &
& mobile and moves toward Bone B,
which is fixed; 21 Bone B s mobile
and moves toward Bone A which &
fiwed; and 3) both Bones A and B are
mobile and move toward sach oth-
er and neither attachment is fixed
{Figure 2).

Tou probably leamned to name
muscle attachments as origin and
ireertion, and that when o nuscle
contracts, the origin stays foed
and the insertion moves.* For ex-
ample, the humeral attachment of
the brachialis nmscle is called the
origin, and the ulnar attachment s
called the insertion. When the ac-
tion of the brachialis is studied, you
lmarn that its insertion (the forearm)
moves toward b arigin {the armm],
resulting in flewion of the forearm
at the elbow joint (Figure 3a). This
nction typically cccurs because the
forearm is lighter and, therefore, of-

fers less resistancs to moving than
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FIGLRE 2 shows the thres scenanios that can result when & nusle cosceatrically cosrects. Heming the attachments of e nuscle Bane & and Bare B,
either Bare A can move wowand Bone B, Bone B can meres dawerd Bone & or both boaes A and B can meoes fawerd sach aiber

“The defnkions of arjgn and nsertian ana oot consbedand Soma macical ciofionariss dofoa tha origio a5 the ass mabil or mona ted sSEcimant:
pifers caflos ¥ as the procdmal aischmand of & musok. Similarfy, sama mediced dictionarks defiog tha nsertlas as s mas mobls or kss bed s8ach-

mand: pders Samne B as the distal e thiment
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insertion & origin further explored

It the origin ks ofiginally defined as being fieed, then when the orgin of &
muscle moves, should It now be called the Inssrtion? In other words, |s the
uinar attachment of the brachialls row the oflgn? The same question could
b asked anout the Insertion. Reverss sctians polnt out an nkerent amolgu-
Ity &nd Contrad kctlon with the tarms oflgin and inserton. & simpler and more
conslstEnt Emminokgy would be to simply name the proximal attachment as
the proximal attachmend and the distal attachment &5 the distal sitachment,

and skip the terms orlgin and Insertion entrety.

daes the arm, which i heavier, Fur-
thermore, if the arm does move | the
entire trunk would have to move
along with it, which mcreases the

Tesistance to the arm moving.

Reverse Actions
The danger in learning musdes in
this manner is that it tends to creats
a rigld picture of how musdes work,
a photure that isn't always true. A
concentrically contracting muscle
daesn’t u]wqu move lis Insertlon
toward its origing ith entively pos-
eible far the arigin to move toward
the insertion imstead. For example,
locking ot a concentric contraction
of the brochialis, its possible for the
trachialis to lex the elbow joint by
mioving the amm toward the forearm.
This would noturalty occur if the
distal end of the upper extremity is
muore fized than the p'mmu] end,
as it & when the hand & holding
onte an immevable bar when pr-
forming o pull-up (Figure 3b). The
joint action is flexion of the arm at
the elbow joint. This type of joint ac-
tion of o muscle where a mobile ori-
#in moves toward a fixed insertion is
called areverse action,

It might seem that reverse actions
are notvery common, but they actu-
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ples of reverse acticns ot the elbow
joint inchade pulling on a banister
when climbing o staircass or pad-
dling a canoe. In the lower extrem-
Ity, reverse actions probably ccour

Figurs 2 (listrates tea pamshle szenaas when the bachisle commcte. Agure 28 showe Aedan of
the forzarm &t the elbow joiat Figure 3b shows flodon of the amm s the show joint, an =amgle of &
ravemE apton.

Figur ds demanstreiss & person ot metwih electrical muscle simulstion [EME) pads placed ower the
deticid muscle. In Figurs db, when the EHE machine & braed on, 50 bsclabed coaceminia cantraciian of
the deboid muscle pozers. When the deboid i the oaly mesch o comrsdt o5 in Figure 4b, we ses that it
palls the arm imio abdudtion ak the shoulder it snd alsa pulks the soapuls inks dowreard o st
the shaulder jaiat [and the scapulbocstal |oint]. Downeand reiiion of the scapala by the dekoid 15 an
memple ofa mverse action. (DR A4 B EANH ERTBERTECH, MODELED FROM PHOT GRAPHS WHEH BYDOHALD
A NELMANH P, PHD, PROFES EOR, FHYSICAL THERAFT FROGRAM, bk FIJLETTE LN VERETTY)
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Reverse actions shouldn't be confused with
antagonistic actions. For example, the re-
verse action of flexion of the forearm at the
elbow joint is flexion of the arm at the el-
bow joint. The antagonistic action of flexion
of the forearm at the elbow joint is exten-
sion of the forearm at the elbow joint.

ILLLETRANONE & MOSEY

Figure § |husimtes the reverse actian pull of he
hip flesors upon the pelvis In Figure Sa, the hip
Floor mescles are mizead and we se= 5 nomal
it of the pebvis in te sagitial plane. bn Figare

Gib, thee hip Aeomr musculsbure is contracting aed

creating amizriar thtof the pelvis st e hip jims.

F the tnnk daes notfollw slong with the prbis,
the resaht k& an increased inbar ladasis.
[LLLESTRATION MOCIAED BY JEANNE ROBEFTS0M |

more often than the us-1.|.u.1|'_.r thoufht
of nctions cocur. The reason for this
is thatwhen we are standing, our fest
are planted on the ground, making
our distal attachments more fixed
than cur proximal attachments. An
example of o reverse action in the
lower extremity s e:tendlng the
thighs at the knes joints when ris-
ing fram o ssated to standing pesi-
tion. I fact, it is the reverss action
of extending the thigh at the knee
joint—not the extension of the lag
at the knee joint—that accounts for
the quadriceps femoris group being
so large.

While all this may seem abstract
and academic, it can become quite
important when working with cli-
ents, For eml:np|=. when the deltoid
contracts, we think of it creating ab-
duction of the armm at the shoulder
Joine. Heowewer, itcan alsodawnward-
ty rotate the scapula at the shoulder
juint (Figure da, 4b). The resule of
this downward rotation while the
arm abducts is to plnch the rotator
cuff tendon and subacromial bursa
between the scapula and tmmerus.
Rormally, this scapular downoward
rotation doesn’t cocur because the
brain orders o simultanecus con.
traction of the upper trapeszius to
creats a force of upward rotation,
preventing the scapula from down.-
wardly rotating. However, in clients
who have a weak upper tropesies,

the contraction of the deltoid can
overpower the upper trapezius, re-
sulting In rotatar cuff inpingesment
and possible subacromial bursitis.

Anather example of o nuscle’s Te-
verse pction that can have clinical
importance s hip flexor muscula-
ture contractlon. We n\:rrmu.ﬂ':.r think
of hip flexors as creating fexion of
the thigh at the hip joint. However,
when flexors of the hip joint are
tight, they also pull upon the pel-
vies, creating o foros of anterior tilt
of the pelvis at the hip joints. If the
pelvis anteriorly tilts and the trunk
does not follow along with the pelvis,
the mesult will be an increase of the
normal lordesis of the lumbar spine
{Figure Sa, 5b). This creates a by-
peﬂcrrdcull [lwa.'_.rbuck], which cre-
ates increased compression forces
upon the posterior disc spaces and
facet joints of the spine.

When working clinically, its im-
portant that we learn to think criei-
cally and reascn through the me-
chanics of our clients’ postures and
movement pattems. This requires
o return to basice and, above all, o
clear and fundanental knowledge
of not only the typlcally leamed ac-
thons of n.11.|.|:c'|ﬂ, but also their re

veETes actlons,
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