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Abstract
Background:  Diagnoses  and  treatments  based  on  movement  system  impairment  syndromes  were
developed  to  guide  physical  therapy  treatment.
Objectives:  This  masterclass  aims  to  describe  the  concepts  on  that  are  the  basis  of  the  syn-
dromes and  treatment  and  to  provide  the  current  research  on  movement  system  impairment
syndromes.
Results: The  conceptual  basis  of  the  movement  system  impairment  syndromes  is  that  sustained
alignment in  a  non-ideal  position  and  repeated  movements  in  a  specific  direction  are  thought
to be  associated  with  several  musculoskeletal  conditions.  Classification  into  movement  system
impairment  syndromes  and  treatment  has  been  described  for  all  body  regions.  The  classification
involves  interpreting  data  from  standardized  tests  of  alignments  and  movements.  Treatment  is
based on  correcting  the  impaired  alignment  and  movement  patterns  as  well  as  correcting  the  tis-
sue adaptations  associated  with  the  impaired  alignment  and  movement  patterns.  The  reliability
and validity  of  movement  system  impairment  syndromes  have  been  partially  tested.  Although
several case  reports  involving  treatment  using  the  movement  system  impairment  syndromes
concept have  been  published,  efficacy  of  treatment  based  on  movement  system  impairment
syndromes  has  not  been  tested  in  randomized  controlled  trials,  except  in  people  with  chronic
low back  pain.
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ince  1980,  Sahrmann1,2 and  associates  have  been  devel-

ping  movement  system  impairment  (MSI)  syndromes  to
escribe  conditions  that  can  be  diagnosed  by  physical  thera-
ists  and  that  guide  treatment  and  inform  prognosis.1,2 The
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The human movement system

Figure  1  Graphic  of  the  human  movement  system.  Developed
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that  there  are  signs  before  there  are  symptoms,  but  that
y the  faculty  of  the  Program  in  Physical  Therapy,  Washington
niversity  School  of  Medicine  in  St.  Louis.

ovement  system  was  adopted  as  the  identity  of  physical
herapy  by  the  American  Physical  Therapy  Association  in
013.  The  definition  of  the  movement  system  developed  at
ashington  University  is  ‘‘a  system  of  physiological  organ

ystems  that  interact  to  produce  movement  of  the  body  and
ts  parts.’’  Fig.  1  depicts  the  key  component  systems.  The
onceptual  framework  that  serves  as  the  basis  for  the  pro-

osed  MSI  syndromes  is  the  kinesiopathologic  model  (KPM)
Fig.  2).  A  basic  premise  of  the  KPM  is  that  repetitive  move-
ent  and  sustained  alignments  can  induce  pathology.  MSI
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Figure  2  The  kinesiopathologic  m
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yndromes  are  proposed  to  result  from  the  repetitive  use
f  alignments  and  movements  that  over  time  are  proposed
o  become  impaired  and  eventually  induce  pathoanatomical
hanges  in  tissues  and  joint  structures.  The  model  empha-
izes  the  contribution  of  (1)  the  musculoskeletal  system  as
he  effector  of  movement,  (2)  the  nervous  system  as  the  reg-
lator  of  movement,  and  (3)  the  cardiovascular,  pulmonary,
nd  endocrine  systems  as  providing  support  for  the  other
ystems,  but  that  also  are  affected  by  movement.1,2 For
xample,  metabolic  syndrome  is  known  to  be  associated
ith  insufficient  physical  activity.3 The  prevailing  theory,  for
hich  there  is  some  evidence,  is  that  the  sustained  align-
ents  and  repetitive  movements  during  daily  activities  are

he  inducers  of  change  in  all  the  systems.4---7 The  modifiers  of
he  changes  are  intrinsic  factors  such  as  the  characteristics
f  the  individual  and  extrinsic  factors  such  as  the  degree  and
ype  of  physical  activity  (work  and  fitness)  in  which  a  person
articipates.  The  key  concept  is  that  the  body,  at  the  joint
evel,  follows  the  laws  of  physics  and  takes  the  path  of  least
esistance  for  movement,  typically  in  a  specific  direction
uch  as  flexion,  extension  or  rotation.  Determinants  of  the
ath  are  (1)  both  intra-  and  inter-joint  relative  flexibility,
2)  relative  stiffness  of  muscle  and  connective  tissue,  and
3)  motor  performance  that  becomes  motor  learning.1,2 The
esult  of  a  joint  moving  more  readily  in  a  specific  direction
s  the  development  over  time  of  hypermobility  of  acces-
ory  motion  or  micro-instability.  The  micro-instability  causes
issue  microtrauma  that  with  repetition  can  become  macro-
rauma.

The  concepts  incumbent  in  the  KPM  not  only  suggest
orrection  of  the  impaired  alignments  and  movements  and
he  contributing  factors  is  also  the  most  effective  treat-
ent  of  musculoskeletal  pain  conditions.  The  KPM  places
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Movement  system  impairment  

Table  1  Kinesiopathologic  model:  key  concepts.

Musculoskeletal  pain  syndromes  are  the  result  of
cumulative  micro-trauma  from  accumulation  of  tissue
stress  and  irritation  resulting  from  sustained
alignments  or  repeated  movements  in  a  specific
direction(s)  associated  with  daily  activities.

The joint(s)  that  is  moving  too  readily  in  a  specific
direction  is  the  site  of  pain  generation.

The  readiness  of  a  joint  to  move  in  a  specific  direction,
i.e.,  the  micro-instability,  combined  with  relative
stiffness,  the  neuromuscular  activation  pattern  and
motor  learning  contribute  to  development  and
persistence  of  the  path  of  least  resistance.

Treatment  is  based  on  correcting  the  impaired
alignments  and  movements  contributing  to  tissue
irritation  as  well  as  correcting  the  tissue  adaptations,
such as  relative  stiffness,  muscle  weakness,  and
neuromuscular  activation  patterns.

Training  to  correct  impaired  alignments  and  movements
instead  of  training  ‘‘isolated  muscles’’  will  induce
appropriate  neural  and  musculoskeletal  adaptations.
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some  degree  of  degeneration.35,36 Older  people  also  have
different  pain  sensitivity  compared  to  younger  people.21,25
the  emphasis  on  the  cause  of  the  tissue  injury  rather  than
on  the  pathoanatomy  of  the  tissues.  Deciding  on  a  syndrome
is  based  first  on  identifying  the  impaired  alignments  and
movements  across  a  series  of  clinical  tests.  The  alignments
and  movements  typically  are  associated  with  an  elicita-
tion  or  increase  in  symptoms.  The  therapist  then  guides
the  patient  to  correct  the  alignments  and  movements  to
determine  if  the  symptoms  are  improved.  When  the  exami-
nation  is  completed  the  information  is  used  to  (1)  determine
the  syndrome,  (2)  identify  the  contributing  factors,  (3)
determine  the  corrective  exercises,  (4)  identify  the  align-
ments  and  movements  to  correct  during  daily  activities,  and
(5)  educate  the  patient  about  factors  contributing  to  the
musculoskeletal  condition  by  practicing  correction  during
activities.

The  following  example  illustrates  how  correcting
the  impaired  alignments  and  movements  address  the
cause  of  the  pain,  which  is  not  achieved  by  identi-
fying  the  pathoanatomical  source  of  the  symptoms.  A
patient  is  referred  to  physical  therapy  with  the  diag-
nosis  of  Supraspinatus  Tendinopathy.  Tendinopathy  is  the
pathoanatomic  source  of  pain.  After  assessing  the  patient’s
scapular  and  humeral  alignments  and  movements  and  asso-
ciated  symptom  behavior  the  physical  therapist  makes
a  diagnosis  of  insufficient  scapular  upward  rotation  with
humeral  anterior  glide.  The  other  components  of  the  exam-
ination  identify  the  contributing  factors  that  include  (1)
relative  stiffness,  (2)  muscle  strength,  and  (3)  neuromus-
cular  activation  patterns.  The  idea  behind  the  KPM  is  that
classifying  the  patient  according  to  impaired  alignments
and  movements  (i.e.,  Scapular  Insufficient  Upward  Rotation,
Humeral  Anterior  glide)  is  more  useful  to  guide  physical  ther-
apy  treatment  than  identifying  a  pathoanatomical  problem
because  these  are  the  impairments  to  be  corrected.  Table  1

summarizes  the  key  concepts  underlying  the  proposed  MSI
syndromes.1
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elative intra- and inter-joint flexibility and
elative stiffness

mportant  KPM  concepts  related  to  the  proposed  MSI  syn-
romes  are  relative  flexibility  and  relative  stiffness.1,2

elative  flexibility  refers  to  a  condition  of  the  joint  itself.
ntra-joint  relative  flexibility  is  hypermobility  of  accessory
otions,  i.e.,  spin,  roll,  or  glide.  One  or  more  of  these
otions  occurs  too  readily  resulting  in  excessive  range  of
otion,  as  well  as  in  how  frequently  the  motion  occurs.

nter-joint  relative  flexibility  refers  to  motion  of  adjoining
oints  occurring  more  readily  in  one  of  the  joints  even  if  the
otion  should  be  occurring  in  the  other  joint.  For  exam-
le,  during  forward  bending  the  lumbar  spine  flexes  more
eadily  than  the  hip  flexes.8 Stiffness  refers  to  the  resistance
resent  during  passive  elongation  of  muscle  and  connective
issue.  Stiffness  depends  on  the  hypertrophy  of  muscle  and
he  amount  of  collagen  when  considering  whole  muscle.9---13

iscosity  also  contributes  to  stiffness  and  is  affected  by
he  rate  of  movement.14,15 Movement  follows  the  law  of
hysics  and  takes  the  path  of  least  resistance  with  (1)  rela-
ive  flexibility,  (2)  relative  stiffness,  and  (3)  motor  learning
s  determinants  of  the  path.  When  movement  is  performed
cross  multiple  joints,  the  body  will  tend  to  increase  the
mount  of  movement  in  the  joint  with  lower  resistance  to
otion  or  lower  stiffness  compared  to  the  joint  with  higher

esistance  to  motion  or  higher  stiffness.  For  example,  during
ip  extension,  the  lumbar  spine  will  move  more  readily  than
he  hip  joint  into  extension.  Relative  flexibility  impairments
an  also  occur  during  single  joint  movements,  such  as  knee
xtension  in  sitting.  If  the  pelvis  tilts  posteriorly  and  the
umbar  spine  flexes  early  during  the  knee  movement,  this
ndicates  an  impairment  in  relative  flexibility  of  the  lumbar
pine  with  the  hamstring  muscles  being  stiffer  than  the  back
xtensor  muscles.2

ovement system impairments: inducers and
odifiers

ustained  alignments  and  repeated  movements  associated
ith  daily  activities  are  the  inducers  of  the  tissue  adap-

ations,  impaired  alignments  and  movements  associated
ith  MSI  syndromes.1,2 For  example,  people  who  regularly
articipate  in  rotational  demand  activities  have  increased
umbopelvic  rotation  compared  to  people  who  do  not  par-
icipate  in  rotational  demand  activities.16,17 Several  studies
ave  found  that  the  repetition  of  movements  associated
ith  various  sports  leads  to  adaptations  in  different  tis-

ues  including  bone,  joint  and  its  surrounding  tissues  and
uscles.4---7

The  effects  of  sustained  alignments  and  repeated  move-
ents  on  tissue  adaptations  and  the  development  of

ymptoms  is  modified  by  several  factors,  including  age,
ender,  tissue  mobility,  anthropometrics,  activity  level  and
sychological  factors.18---37 Older  individuals  may  respond  dif-
erently  to  repeated  movements  than  younger  individuals
ecause  their  joints  and  surrounding  tissues  usually  have
ifferences  in  alignment  between  men  and  women28 may
lso  influence  the  effect  of  repeated  movements  or
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94  

ustained  alignments.  Men  and  women  with  low  back  pain
how  different  pain-inducing  alignments  and  movements.32

omen  have  increased  knee  abduction  during  weight-
earing  activities  when  compared  to  men22 resulting  in
ncreased  risk  of  patellofemoral  pain26 and  anterior  cru-
iate  ligament  tears.37 Tissue  mobility  may  also  influence
ovement  precision.  People  with  joint  hypermobility  have

educed  joint  proprioception33 and  may  be  at  greater  risk  of
usculoskeletal  conditions.20 Anthropometrics  also  should
e  considered  as  a  potential  modifier.  For  example,  women
ith  lower  femoral  neck  shaft  angle  are  at  increased  risk

or  greater  trochanteric  pain  syndrome.24 Individuals  with  a
ong  trunk  usually  have  depressed  shoulder  alignment  which
as  been  associated  with  decreased  pain  threshold  of  the
pper  trapezius  muscle  region.19 While  appropriate  activity
evels  may  protect  from  musculoskeletal  conditions,  inade-
uate  or  excessive  activity  levels  may  increase  risk.18,27,29,38

he  development  of  imprecise  motion  is  also  considered  to
e  a  factor  in  the  development  of  musculoskeletal  pain.  Psy-
hological  factors  should  also  be  considered  since  they  can
nfluence  pain  intensity34 and  change  the  outcome  of  differ-
nt  musculoskeletal  conditions  like  tendinopathy,  low  back
ain  and  anterior  cruciate  ligament  reconstruction.23,30,31

mpairments of alignment and movement in
eople with musculoskeletal pain and healthy
eople

he  KPM  is  based  on  restoring  ideal  alignment  and  cor-
ecting  movement  impairments.  Although  some  studies
ave  not  found  differences  in  alignment  and  movement
atterns  between  healthy  people  and  people  with  mus-
uloskeletal  symptoms,39,40 others  have  found  significant
ifferences.41---48 Patellofemoral  pain  is  related  to  increased
eak  hip  adduction,  internal  rotation  and  contralateral
elvic  drop.46 Studies  assessing  kinematics  of  the  shoulder
omplex  have  identified  differences  between  people  with
nd  people  without  shoulder  pain.44,45 Sitting  alignment  is
elated  to  upper  quadrant  musculoskeletal  pain  reported  in
itting.42 People  with  femoroacetabular  impingement  have
ifferent  pelvic  movement  during  hip  flexion  movements
ompared  to  healthy  subjects.41,43,48 People  with  low  back
ain  move  their  lumbopelvic  region  to  a  greater  extent  and
arlier  during  lower  limb  movements  than  people  without
ow  back  pain.17,47

Although  most  studies  assess  impairments  of  alignment
nd  movement  after  the  onset  of  musculoskeletal  pain,
here  also  are  studies  showing  that  some  alignment  and
ovement  impairments  seen  in  asymptomatic  people  may

ncrease  their  risk  for  development  of  musculoskeletal  pain.
or  example,  lumbopelvic  movement  impairments  during
ip  abduction49 as  well  as  standing  in  more  lumbar  lordosis50

ay  be  a  risk  factor  for  low  back  pain  development  in  pro-
onged  standing.

ovement system impairment examination

nd classification

he  MSI  examination  and  process  for  classification51---53

nvolve  interpreting  data  from  a  series  of  tests  of  alignments

a
r
t
l
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nd  movements.  Judgments  about  the  timing  and  the  mag-
itude  of  movement  and  degree  of  end-range  alignment  in
pecific  joints,  and  the  effect  on  symptoms  are  made  during
ach  test.  Tests  that  are  symptom-provoking  are  immedi-
tely  followed  by  systematic  corrections  of  the  impairment
o  determine  the  role  on  the  patient’s  symptoms.  Correc-
ion  involves  (1)  minimizing  movement  that  occurs  in  the
arly  part  of  the  range  of  motion  or  excessive  movement,
articularly  accessory  motion,  in  the  affected  joint,  while
ncreasing  movement  in  other  joints  or  (2)  reducing  pos-
tions  of  end-range  alignment  in  specific  direction(s).  An
mprovement  in  the  symptoms  indicates  that  the  alignment
r  movement  impairment  is  associated  with  the  patient’s
ymptoms.53---55

MSI  syndromes  have  been  developed  for  all  body  regions,
ncluding  the  cervical,  thoracic  and  lumbar  spine,  shoulder,
lbow  and  hand,  hip,  knee,  ankle  and  foot1,2 (Table  2).

SI syndromes: validity and reliability testing

everal  studies  have  been  performed  to  examine  the  valid-
ty  of  the  MSI  syndromes  all  of  them  examining  either  the
umbar  region8,52,56---70 or  the  knee  joint.71 Partial  construct
alidity  has  been  reported  for  MSI-syndromes  proposed  for
he  lumbar  and  knee  regions.59,71 Other  studies  have  com-
ared  movement  impairments  and  associated  signs  and
ymptoms  between  different  MSI  syndromes.  Gombatto
t  al.56 showed  that  people  with  Lumbar  Rotation  with
xtension  Syndrome  displayed  an  asymmetric  pattern  of
umbar  movement  during  a  trunk  lateral  flexion  test  com-
ared  to  people  with  Lumbar  Rotation  Syndrome.  People
ith  Lumbar  Rotation  Syndrome  and  people  with  Lum-
ar  Rotation  with  Extension  Syndrome  displayed  systematic
ifferences  in  hip  and  lumbopelvic  region  movement  dur-
ng  the  test  of  active  hip  lateral  rotation.52,57 Kim  et  al.8

howed  that  people  with  Lumbar  Rotation  with  Flexion  Syn-
rome  have  a  greater  amount  of  lumbar  flexion  during  a
runk  flexion  test  compared  to  people  with  Lumbar  Rota-
ion  with  Extension  Syndrome.  People  with  Lumbar  Rotation
yndrome  demonstrated  greater  end-range  lumbar  flexion
uring  slumped  sitting  compared  to  people  with  Lumbar
otation  with  Extension  Syndrome.58

The  reliability  of  examiners  to  classify  also  has  been
ssessed  for  the  lumbar  spine  and  the  knee.  Clinicians  are
ble  to  reliably  classify  people  into  MSI  syndromes  for  the
umbar  spine,60,62,72---75 even  if  they  have  limited  clinical
xperience.75---77 Kaibafvala  et  al.78 assessed  reliability  for
he  MSI  syndromes  for  the  knee  region.  Kappa  values  of  intra-
nd  inter-rater  reliability  for  judgments  of  classifications
anged  from  0.66  to  0.71,  and  0.48  to  0.58,  respectively.

SI syndromes: treatment

reatment  includes  patient  education,  analysis  and  cor-
ection  of  daily  activities  and  prescription  of  specific
xercises.1,2,79---81 Patient  education  refers  to  educating  the
atient  about  how  the  repetition  of  impaired  movements

nd  sustained  alignments  in  a  specific  direction  may  be
elated  to  his  musculoskeletal  condition  and  how  to  correct
he  impairments  during  all  of  his  daily  activities,  particu-
arly  those  that  cause  symptoms.  For  example,  patients  with
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Table  2  MSI  syndromes  for  different  body  regions.

Body  region  Syndrome

Cervical  Cervical  extension
Cervical  extension-rotation
Cervical  flexion
Cervical  flexion-rotation
Cervical  rotation

Thoracic  Thoracic  rotation-flexion
Thoracic  flexion
Thoracic  rotation-extension
Thoracic  rotation
Thoracic  extension

Shoulder  Scapular  insufficient  upward  rotation
Scapular  internal  rotation
Scapular  depression
Scapular  abduction
Scapular  adduction
Scapular  winging  and  tilting
Humeral  anterior  glide
Humeral  superior  glide
Shoulder  medial  rotation
glenohumeral  hypomobility

Elbow  Wrist  extension  with  forearm
pronation
Elbow  hypomobility
Elbow  flexion
Elbow  valgus
Elbow  extension
Wrist  flexion  with  forearm  pronation
elbow  impairment

Wrist  and  hand  Insufficient  finger  and/or  thumb
flexion
Insufficient  finger  and/or  thumb
extension
Insufficient  thumb  palmar  abduction
and/or  opposition
Thumb  carpometacarpal  accessory
hypermobility
Finger  or  thumb  flexion  with  or
without  finger  rotation
Source  or  regional  impairment  of  the
hand

Lumbar spine  Lumbar  flexion
Lumbar  extension
Lumbar  rotation
Lumbar  rotation  with  flexion
Lumbar  rotation  with  extension

Hip Femoral  anterior  glide
Femoral  anterior  glide  with  medial
rotation
Femoral  anterior  glide  with  lateral
rotation
Femoral  posterior  glide
Femoral  multidirectional  accessory
hypermobility

Table  2  (Continued)

Body  region  Syndrome

Femoral  hypomobility  with  superior
glide
Hip adduction
Hip  adduction  with  medial  rotation
Femoral  lateral  glide
Hip  extension  with  knee  extension
Hip extension  with  medial  rotation
Hip  lateral  rotation

Knee Tibiofemoral  rotation
Tibiofemoral  hypomobility
Knee  extension
Knee  extension  with  patellar  superior
glide
Knee  hyperextension
Patellar  lateral  glide  knee
impairment

Foot  and  ankle  Pronation
Supination
Insufficient  dorsiflexion
Hypomobility
Foot  and  ankle  impairment
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Proximal  tibiofibular  glide

capular  Depression  Syndrome  may  be  taught  to  keep  their
capula  elevated  by  supporting  their  arms  while  working  at  a
omputer.  The  goal  of  the  support  is  to  reduce  the  sustained
oad  on  the  cervical  spine  and  the  muscles  that  elevate  the
capulae.19,82,83

The  most  important  part  of  the  program  is  teaching  the
atient  to  perform  daily  activities  correctly  and  without
ymptoms.  Because  the  sustained  alignments  and  repeated
ovements  are  the  cause  of  the  problem  they  must  be

orrected.1,2 The  correction  also  helps  the  patient  know
hat  contributes  to  the  symptoms  and  how  to  decrease  or

imit  the  symptoms.  Patients  are  advised  to  correct  their
aily  activities  throughout  the  day.  Recent  work  has  shown
hat  in  people  with  LBP  higher  adherence  to  performing  cor-
ected  daily  activities  compared  to  adherence  to  exercise  is
ssociated  with  greater  improvement  in  function  and  pain
s  well  as  a  number  of  other  LBP-related  outcomes.84

The  prescription  of  specific  exercises  is  based  on  the
atient’s  syndrome  and  contributing  factors  identified  dur-
ng  the  initial  examination.  The  exercises  require  practicing
orrection  of  impaired  alignments  and  movements  identified
uring  the  clinical  tests  in  the  examination.  For  example,

 patient  with  Hip  Adduction  Syndrome  may  present  with
xcessive  hip  adduction  associated  with  hip  pain  while  per-
orming  a  partial  squat  movement  test.  The  partial  squat
ovement  test  then  would  be  used  as  a  specific  exercise

aving  the  patient  modify  the  amount  and  timing  of  hip
dduction  that  occurs  during  the  squat.

The  specific  exercises  and  activities  are  performed  dur-
ng  the  treatment  sessions  and  also  are  part  of  the  home

rogram.  Each  patient  receives  pictures  or  figures  of  the
pecific  exercises  and  daily  activities  with  written  instruc-
ions.  Videos  also  can  be  used  to  teach  the  patient  how  to



3

p
t
u
k
a
i
w

C

S
h
t
p
h
i
c
t
p
p
t
w
t
t
i
d
i
i
s
t
i
p
m
o
a
g
t

C

T
t
t
a
a
d
i
p
d
m
a
d
b
t

C

D
t

o

o
E
t
o
p

A

T
G

R

96  

erform  the  exercises  and  activities.  The  patient’s  ability
o  perform  his  program  is  assessed  during  clinic  visits  and
sed  to  progress  the  program.  Judgments  about  the  patient’s
nowledge  of  the  key  concept  of  each  exercise  or  activity
nd  independence  in  performance  of  each  exercise  or  activ-
ty  is  important  information  used  to  make  decisions  about
hen  and  what  to  progress.85

linical trials of treatment of MSI syndromes

everal  case  reports  involving  treatment  of  MSI  syndromes
ave  been  published.79---81,86---90 The  studies  describe  in  detail
he  examination  and  treatment  of  people  with  shoulder
ain,86 low  back  pain,79---81,88 abdominal  pain,90 cervicogenic
eadache89 and  knee  pain.87 Treatment  also  was  described
n  a  feasibility  randomized  clinical  trial  in  people  with
hronic  hip  pain.91 In  a  randomized  controlled  trial  assessing
he  effect  of  treatment  of  people  with  chronic  low  back
ain,84,92 Van  Dillen  et  al.84 found  no  difference  when  com-
aring  the  efficacy  of  a  Classification-Specific  (CS)  treatment
o  a  non-Classification-Specific  (NCS)  treatment  in  people
ith  chronic  non-specific  low  back  pain.  Both  CS  and  NCS

reatments  included  some  form  of  exercise  and  correc-
ion  of  performance  of  daily  activities.  The  CS  treatment
nvolved  education,  exercise  and  daily  activity  correction  as
escribed  for  the  MSI  syndromes  above.  The  NCS  treatment
nvolved  education  and  daily  activity  correction  emphasiz-
ng  maintenance  of  a  neutral  spine.  Exercise  was  directed  at
trengthening  the  trunk  and  increasing  the  flexibility  of  the
runk  and  lower  limbs.  The  authors  proposed  that  the  similar
mprovements  found  in  both  groups  was  because  both  were
rescribed  correction  of  daily  activities  that  emphasized
aintaining  a  neutral  spine  while  increasing  movement  of

ther  joints  when  performing  daily  activities.  The  proposal
lso  was  based  on  the  fact  that  people  in  the  CS  and  NCS
roup  adhered  more  and  longer  to  correcting  daily  activities
han  they  did  to  exercise.

onclusion

he  MSI  based  classification  and  treatment  allows  physical
herapists  to  diagnosis  and  treat  musculoskeletal  condi-
ions  based  on  principles  of  the  KPM  where  impaired
lignments  and  movements  are  proposed  to  induce  pain
nd  pathology.  MSI  syndromes  and  treatment  have  been
escribed  for  all  body  regions.  The  reliability  and  valid-
ty  of  the  system  for  some  anatomical  regions  have  been
artially  described.8,52,56---60,62,71---73,75---78 Several  case  reports
escribing  MSI  examination  and  treatment  of  different
usculoskeletal  conditions  have  been  published79---81,86---90

lthough  efficacy  of  treatment  has  not  been  tested  in  ran-
omized  controlled  trials,  except  in  people  with  chronic  low
ack  pain.84 More  randomized  controlled  trials  are  needed
o  assess  the  efficacy  of  treatment  of  MSI  syndromes.
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