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ABSTRACT

Spine posture, mobility and strength can be associated with changes in scapular movement
and shoulder pain. However, these aspects have not been assessed in healthy individuals with
scapular dyskinesis without shoulder and/or back pain. Objective: To analyze spine posture,
mobility and strength in healthy individuals with and without scapular dyskinesis. Method:
Cross-sectional study, fifty-two college-aged individuals were divided into two groups,
according to scapular dyskinesis testing: a group without scapular dyskinesis (n= 19; age=
22.95+2.86 years; BMI= 22.9743.12 kg/m?; 10 males) and another with scapular dyskinesis
(n=33; age= 22.06+2.73 years; BMI= 22.14+3.22 kg/m?; 10 males). Posture of the head and
shoulders was analyzed from photographs by a postural assessment software (PAS/SAPO).
Thoracic kyphosis and range of motion of the cervical and thoracolumbar spine were
measured by a digital inclinometer, and the strength of the cervical and thoracolumbar spine
muscles by a hand-held dynamometer. Intergroup comparison for all the variables was
conducted using analysis of variance (one-way ANOVA), considering p<0.05 as significant.
Results: No intergroup difference was found for spine posture (p= 0.18-0.99), mobility (p=
0.23-0.96) and strength (p= 0.42-0.99). Conclusion: Spine posture, mobility and strength do
not differ between healthy individuals with and without scapular dyskinesis. The outcomes
suggest that scapular dyskinesis may be related to interpersonal variations. Future
prospective studies be conducted in order to verify if these variables can change and influence
the development of shoulder pain.

Keywords: Shoulder Pain, Scapula, Posture, Rehabilitation

RESUMO

A postura, mobilidade e for¢a da coluna podem estar associadas com mudangas no
movimento da escapula e dor no ombro. No entanto, esses aspectos ndo foram avaliados em
individuos sauddveis com discinese escapular sem dor no ombro e/ou nas costas. Objetivo:
Analisar a postura da coluna vertebral, mobilidade e forca em individuos saudaveis com e sem
discinese escapular. Método: Estudo transversal com cinquenta e dois individuos em idade
universitaria foram divididos em dois grupos, de acordo com o teste de discinese escapular:
um grupo sem discinese escapular (n= 19; idade= 22,95+2,86 anos; IMC= 22,97+3,12 kg/m?;
10 masculino) e outro com discinese escapular (n= 33; idade= 22,06+2,73 anos; IMC=
22,1443,22 kg/m?; 10 masculino). A postura da cabeca e dos ombros foi analisada a partir de
fotografias por um software de avaliagdo postural (PAS/SAPQ). A cifose toracica e a amplitude
de movimento da coluna cervical e toracica foram medidas por um inclinémetro digital, e a
forga dos musculos cervical e tordc lombar por um dinamémetro portatil. A comparagdo
intergrupo para todas as variadveis foi realizada utilizando-se a analise de variancia (ANOVA
unidirecional), considerando p<0,05 como significativa. Resultados: Ndo foi encontrada
diferenca entre grupos postura (p= 0,18-0,99), mobilidade (p= 0,23-0,96) e for¢a da coluna
(p=0,42-0,99). Conclusdo: Postura, mobilidade e forca da coluna vertebral ndo diferem entre
individuos saudaveis com e sem discinese escapular. Os resultados sugerem que a discinese
escapular pode estar relacionada a variagdes interpessoais. Estudos prospectivos futuros
devem ser conduzidos afim de verificar se essas varidveis podem modificar e influenciar o
desenvolvimento da dor no ombro.

Palavras-chaves: Dor de Ombro, Escdpula, Postura, Reabilitagao
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INTRODUCTION

Scapular dyskinesis is characterized by alterations in the
movement and/or position of the scapula.! Some
musculoskeletal factors that may be pointed as responsible for
scapular dyskinesis are scapulothoracic muscles, due to
dysfunctions in the activation? and strength® of the anterior
serratus and lower trapezius and increased upper-trapezius
muscle activity,>* as well as by reduction in muscle flexibility of
the pectoralis minor, upper trapezius® and scapular levator.®

These alterations are similar to those in scapular movement
seen in individuals with subacromial impingement syndrome,”?
which justified the importance of identifying these factors and
scapular dyskinesis in the assessment of complex shoulder
dysfunctions® for prevention and rehabilitation of shoulder
pain and/or injuries.’® However, it is still controversial in the
literature whether scapular dyskinesis may or may not be
related to shoulder pain or injuries. Some studies assign
scapular dyskinesis as risk factor for shoulder injuries'**2 while
others show that, although scapular dyskinesis is a common
condition, it cannot be considered a prospective risk factor for
shoulder injuries.t34

The prevalence of scapular dyskinesis has been very similar
in individuals with and without shoulder pain, and it has been
suggested that scapular dyskinesis can represent normal
movement variability.!> This brings some insight into the fact
that scapula dyskinesis may be related to other aspects than
scapulothoracic muscles, such as spine posture, mobility and
strength, since spine stability muscles are the functional center
of the kinetic chain.®

Postural changes, such as forward-head and rounded-
shoulder posture*® and thoracic kyphosis,?® have been
associated with alterations in shoulder movements and
scapular kinematics during arm elevation. Nevertheless,
scapular movements were measured in individuals simulating
a slouched position'’*® or in individuals actually presenting
postural changes.’® A wide age range (18-60 years) 19 or
individuals older than 40 years 20 were included, which can
influence postural and shoulder-movement alterations.?®

Limited cervical extension and reduced cervical muscles
endurance have been found in violin players presenting
scapular dyskinesis,?* which may be due to the usual posture of
the violin-playing activity accompanied by fatigue from the
overuse of cervical muscles.?! Concerning the trunk, Pires &
Camargo?? did not find any significant differences in the
strength of the trunk flexors or of the lateral flexors between
individuals with and without scapular dyskinesis; however,
trunk-flexor muscle strength was approximately 5% lesser in
the scapular-dyskinesis group with a moderate effect,
indicating that this can influence scapular dyskinesis?? even in
young and healthy individuals. It is important to highlight that
this study did not eliminate the influence of physical activity on
its participants.

Thus, it is necessary to further the knowledge regarding the
factors related to scapular dyskinesis in young and healthy
individuals without any shoulder or cervical and thoracolumbar
spine complaints who are not engaged in physical activities or
specific labor activity, in order to eliminate the possible
interference of age, pain, labor, sport and/or recreational
pursuits. Identifying possible changes in spine posture, mobility

and strength in individuals with scapular dyskinesis may
indicate the biomechanical interrelationships between
shoulder complex, trunk and neck and bring new perspectives
for assessement of the scapula dyskinesis. In this perspective,
the aim of this study was to compare spine posture, mobility
and strength between young and healthy individuals with and
without scapular dyskinesis. Our hypothesis is that, once
excluding factors related to pain or complaints in the shoulder
and/or spine and selected young individuals not involved with
sports or specific labor activities that would overload the upper
limbs, spine-related aspects would not differ between
individuals with and without scapular dyskinesis.

METHODS

This is a cross-sectional study conducted at Department of
Physical Therapy of Universidade Federal do Rio Grande do
Norte — (UFRN) — Brazil. The study followed the STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) guidelines, and its protocol was reviewed and
approved by the Institutional Human Research Ethics
Committee (under number 2.628.326) of UFRN. All participants
provided written consent prior to participation.

Sample size was estimated a priori using the G*Power
software, version 3.1.9.2, considering thoracic kyphosis as the
main outcome variable, since thoracic kyphosis might influence
shoulder movement and play an important role in the
development of shoulder disorders.2’ A power of 80%, a= 0.05,
a standard error of the measure of 2.4°, a standard deviation of
6.0° 23 and an expected mean difference of 5.0° (twice the
standard error described in Lewis & Valentine?®) were used to
obtain a sample size of 19 individuals per group.

Individuals were recruited from flyers posted at the
university, on its website and social media. Inclusion criteria
were: males or females aged between 18 and 30 years; with no
pain and/or shoulder or spine complaints; sedentary or
irregularly active, according to the International Physical
Activity Questionnaire (IPAQ) — Short Form.?

Exclusion criteria were: history of pain, soft tissue injury
and/or shoulder or spinal fractures in the previous 12 months;
prior shoulder, clavicle, humerus or spinal surgery; history of
systemic connective, orthopedic or neurologic tissue disease;
pain or symptoms of paresthesia during cervical compression
tests; shoulder pain during arm elevation and in at least one of
the following tests: Neer, Jobe, Gerber, Speed, Yeargson;
scores above 14 (mild disability) on the neck disability index
(NDI)?®> and on the Rolland-Morris disability questionnaire to
assess lumbar spine function;?® shoulder pain > 2 at strenuous
activities, according to the Pennsylvania Shoulder Score
Questionnaire - Penn Score, since such score exceeds the
minimal detectable change of 1.4 points for this measure;?’ and
subtle dyskinesis according to the scapular dyskinesis test,?®
since it is characterized as mild or questionable evidence of
scapular motion abnormality, not consistently present,?®2° and
would hamper detection between-group differences.

Two researchers evaluated scapular dyskinesis, and a third
one conducted the other assessments without knowing which
groups the participants belonged to. Initially, the individuals
completed a form for collection of demographics and measures
of weight and height. They were assessed for inclusion criteria,
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including the scapular dyskinesis test, Penn Score, NDI, Rolland-
Morris, IPAQ, and then, the posture of the head and shoulders,
thoracic kyphosis and range of motion of the cervical and
thoracolumbar spine were evaluated. The study evaluations
were chosen in order to bring the evaluation closer to clinical
practice, increasing the external validity of our results.

Scapular Dyskinesis Assessment

The scapular dyskinesis test (SDT), proposed by McClure et
al.?® and validated by Tate et al.?® was used to assess the
presence of scapular dyskinesis. Five consecutive bilateral
repetitions of shoulder elevation movements in the sagittal and
frontal planes were performed, with and without load.
Participants weighing < 68kg sustained a load of 1.5kg, and
those weighing > 68.1kg, a load of 2.5kg.3° The test was filmed
by a digital camera (Olympus, Model SP-800UZ, Tokyo, Japan)
placed on a tripod two meters from the individuals at a level
equivalent to 80% of their height.

According to the assessment, scapular movement was
classified as normal, subtle or obvious dyskinesis, with normal
scapular motion being characterized as no evidence of winging
(the medial border and/or inferior angle of the scapula are
posteriorly displaced away from the posterior thorax, and
upper and lower rotations are smooth and continuous during
arm elevation and lowering, respectively); obvious scapular
dyskinesis being characterized as premature or excessive
scapular elevation or protraction, nonsmooth or stuttering
motion during arm elevation and lowering, as well as rapid
scapular downward rotation during arm lowering or winging;
and subtle dyskinesis being characterized as mild or
questionable evidence of scapula motion abnormality.?®

Obvious scapular dyskinesis was present if there was
apparent abnormality evident on at least three out of five
trials.2#2° This classification was previously shown to have
moderate agreement between raters ([k=0.57]).28

Both evaluators underwent five hours of training to assess
scapular dyskinesis according to SDT with 10 individuals in
order to standardize the evaluation. Such training was
coordinated by a physical therapist with 15 years’ experience,
who was also a third evaluator in case of disagreement
between evaluators 1 and 2. A video was used by evaluator 3
to classify the dyskinesis. That evaluator was consulted for nine
individuals. A consensus was reached for all consultations, and
all individuals were included in one of the groups.

For postural assessment, spherical Styrofoam markers
(diameter = 1.5 cm) were attached to the individual’s skin with
double-sided tape on: the tragus of both ears, the spinous
process of the seventh vertebra (C7) and acromioclavicular
joints.3%32 The corner of the eye was also used as a reference
point, albeit without a marker. Flashless photographs were
taken in right and left profile, with individuals at 30 cm from the
wall. In order to avoid fictitious postural images, individuals
were instructed to stand as normally as they could, with their
arms extended along the body, and photographs were taken
after some respiratory cycles.

The camera was positioned 1.5 meters from the wall at a
level equivalent to 80% of the individual’s height. Such height
was established by the researchers since the aim was to assess
only the upper-quadrant posture. Figure 1 shows the
participants’ positions and the markers used to measure

postural angles. Angular analysis was conducted using postural
assessment software (PAS/SAPO).3* In order to evaluate head
position, the sagittal and cervical angles were measured so as
to analyze extended posture and anteriorization, respectively.
The shoulder angle was analyzed for shoulder position.3!

& w.
A: Sagittal head angle; B: Cervical angle; C: Shoulder angle

Figure 1. Participants’ positions and markers used to measure
postural angles

Thoracic kyphosis was analyzed using an Acumar digital
inclinometer (Lafayette Instrument®, IN, USA). Individuals were
in a comfortable upright position with their arms relaxed by
their sides and feet comfortably separated. Angulations were
recorded by positioning the inclinometer at one point between
the spinous processes of the first and second thoracic
vertebrae (a angle) and at one point between the spinous
process of the twelfth thoracic vertebra and the spinous
process of the first lumbar vertebra (B angle), (Figure 2 - A, B).
Thoracic kyphosis was determined by the sum of a and B
angles.?® This procedure was validated by Barrett et al.3*

Range of motion (ROM)

Range of motion (ROM) was measured using an Acumar
digital inclinometer (Lafayette Instrument® IN, USA). For
cervical spine flexion, extension, lateral flexion ROM,
individuals were seated upright, stabilized trunk and their eyes
focused straight ahead. The inclinometer was positioned
vertically aligned with the external auditory meatus and then
zeroed. Individuals were instructed to perform maximal neck
flexion, extension, and both-side flexion (Figure 2 - C, D, and E).

For rotation, individuals were in supine with the neck in
neutral position. The inclinometer was placed vertically on the
top of the head aligned with the sagittal suture and individuals
were instructed to rotate their neck in each direction as far as
possible (Figure 2 - F).3> Each participant was asked to perform
neck movements at his/her own pace without going too fast.>

A transparent 15 cm ruler was used during cervical
extension and flexion measurements to support the base of the
inclinometer in order to better align the device, given the
irregularities of these anatomical surfaces.

Thoracolumbar flexion-extension and lateral flexion ROM
were measured with the individuals’ being in a comfortable
upright position with their arms relaxed by their sides and feet
comfortably separated. To measure flexion and extension, the
inclinometer was positioned with its base in contact with the
participant’s skin and its center aligned with T12.

To measure lateral flexion, the base of the inclinometer was
positioned at the T12 level and with its screens facing the
investigator. Individuals were instructed to flex their trunk,
moving to the limit of their ROM with their arms free (Figure 2
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- G). For extension, they were instructed to extend their trunk
as far as they could, with their hands on their waist (Figure 2 -
H). For lateral flexion, they were asked to slide their hand down
the side of their leg as far as possible while maintaining their
trunk and head facing forward (Figure 2- 1).3® Each movement
was performed twice at the individual’s desired speed.3®

A and B: positions and assessment procedures for cervical and thoracolumbar
range of motion; C: cervical flexion; D: cervical extension; E: lateral cervical
flexion; F: cervical rotation; G: thoracolumbar flexion; H: thoracolumbar
extension; I: lateral thoracolumbar flexion

Figure 2. Assessment procedures for thoracic kyphosis
Muscle strength

Cervical spine and thoracolumbar flexor and extensor
muscle strength was assessed using a hand-held dynamometer
- Lafayette Manual Muscle Tester (Lafayette Instrument®, IN,
USA). The instrument was coupled to a nonelastic resistance
band to measure isometric muscle strength. In addition to the
band coupled to the dynamometer, other bands were used to
stabilize the individual on the gurney, as shown in Figure 4,
according to the muscle group tested.

For cervical and trunk flexor muscles, individuals were in
supine, and the load cell of the dynamometer was positioned
centered on the forehead® and five cm below the sternal
notch,?? respectively (Figure 3 - A and B). For cervical and trunk
extensor muscles, individuals were in prone, and the load cell
of the dynamometer was positioned centered on the back of
the head®” and on the midline between the two superior angles
of the scapula,3® respectively (Figure 3 - C and D). Individuals
were instructed to apply force into the direction of the action
of each muscle group against the dynamometer.

All the measures were performed twice and each repetition
lasted five seconds with a 30-second interval between them. To
normalize peak strength, the value in kgf was divided by the
weight (kg) of each individual, multiplied by 100 and expressed
as percentage of body weight (%bw).2?

The evaluator’s reliability

Prior to the start of the study, ten healthy individuals were
asked to repeat the procedures of postural assessment, ROM
and strength for seven days in order to determine the
evaluator’s relative reliability. The intraclass correlation
coefficient (ICC) varied from moderate to near perfect.3® ICCs
were from 0.61 to 0.98 for posture variables, from 0.63 to 0.93
for ROM variables and from 0.65 to 0.99 for strength variables.

Means and standard deviations were calculated for all
demographic and dependent variables, and for non-parametric
variables, we included the range. The data were analyzed by
the SPSS program, version 20.0 (SPSS Inc., Chicago, IL). The
Shapiro-Wilk test was applied to evaluate normality of the
variables. The Chi-squared test was applied to verify
differences between groups for the gender and dominance.

The unpaired t-test was applied for height, BMS, posture of
the head and shoulders, thoracic kyphosis and range of motion
of the cervical and thoracolumbar spine. The Mann-Whitney
test was applied for weight, PSS, neck disability index and
Rolland-Morris disability. Effect sizes between groups were
calculated for all outcomes using Cohen’s d coefficient.

An effect size>0.8 was considered large; ~0.5 was
moderate, and <0.2 was small.*® Data analysis of the scapular
dyskinesis group considered the measures of the dyskinesis
side or that which was most evident. For the group without
dyskinesis, the hemibody considered for analysis was randomly
determined on the website www.random.org. The significance
level adopted was p<0.05 for all tests.

B

A: Neck flexor muscle test; B: Thoracolumbar flexor muscle test; C: Neck
extensor muscle test; D: Thoracolumbar extensor muscle test

Figure 3. Positions and assessment procedures for cervical and
core muscle strength

RESULTS

A total of 143 individuals were recruited. According to the
eligibility criteria, 91 were excluded due to: shoulder pain (n=
26), positive specific test for shoulder pain (n= 23), cervical or
lumbar spine impairment/pain (n= 9), recent spine and/or
shoulder injury (n= 6), physically active (n= 15), age = 30 years
(n=2), not returning to the assessments (n=06), and presenting
subtle dyskinesis (n= 4). Thus, 52 individuals were assigned to
two groups: one with (n=33) and one without (n= 19) scapular
dyskinesis.

The demographic characteristics and variables related to
the eligibility criteria for the sample are presented in Table 1.
No difference was found between groups for any of these
variables.

Table 2 shows the intergroup results of spine posture,
where no difference was observed between individuals with
and without scapular dyskinesis (p>0.05).

10
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Table 1. Demographic characteristics of participants

Variables

Sex
Male
Female
Age (years)
Weight (kg)
Height (m)
Body mass index (kg/m?)
Dominance
Right
Left
Dyskinesis side
Dominant
Non-dominant
Penn Score
Neck Disability Index

Roland-Morris Disability Questionnaire
International Physical Activity Questionnaire (IPAQ)

Irregularly active
Sedentary

Group without dyskinesis
(n=19)

10
9
23.0£2.9 (19.0 — 28.0)
67.3 £12.9 (55.1 - 106.0)
1.740.1 (1.6 - 1.9)
23.0£3.1(19.1-30.3)

19
0

94.5+3.8 (87.0 — 100.0)
3.6+2.5 (0.0 - 9.0)
1.741.7 (0.0 - 6.0)

17 (89.47%)
2 (10.53%)

Group with dyskinesis
(n=33)

10
23
22.1£2.7 (18.0 - 29.0)
61.9+11.4 (48.0 - 91.0)
1.7¢0.1 (1.5-1.9)
22.1#3.2 (17.6 - 32.6)

30
3

18
15
95.9+4.6 (82.0 — 100.0)
4.1+3.1(0.0-11.0)
2.3+2.2(0.0-9.0)

31(93.93%)
2 (6.07%)

0.27
0.48
0.10
0.37

0.18

0.15
0.25
0.46

Note: Age, height, and body mass index are expressed as meanzstandard deviation; weight, Penn Score, Neck Disability Index, and Roland Morris Disability
Questionnaire are expressed as meanzstandard deviation (range); sex, dominance and International Physical Activity Questionnaire are expressed as number

(percentage)

Table 2. Comparison of posture and muscle flexibility between
groups with and without scapular dyskinesis

Table 4 shows the intergroup results of muscle strength,
where no difference was observed between individuals with
and without scapular dyskinesis (p>0.05).

Group Group
Variables without with p-value Cohen'sd  Table 4. Comparison of cervical and thoracolumbar muscle
dVSk":;s's dySk";gs's strength between groups with and without scapular dyskinesis
n= n=
Sagittal head angle (°) ~ 15.8¢5.6  15.8#8.2  0.99 0.00 Strength Group without  Group with
. o dyskinesis dyskinesis  p-value Cohen’sd
Cervical angle (°) 51.743.9  50.2¢4.0  0.18 0.03 (% bw) =19 n=33
houl le (° 26.0+13.7  25.6%13. .91 .01
Shoulder angle (°) 6.0+13 >6£13.3 09 0.0 Cervical flexors 9.7£2.5 9.2:25 053 0.06
Thoracic kyphosis (°) 33.3+8.3 31.2+9.7 0.44 0.03 Cervical
Note: Values expressed as mean + standard deviation; Legend:(°) - degrees; % extensors 15.1+3.5 15.1+4.5 0.99 0.01
ht - percentage of height Thoracolumbar
flexors 19.345.8 17.846.8 0.42 0.02
Table 3 shows the intergroup results of cervical and
Thoracolumbar 19.745.3 19.847.5  0.99 0.04
thoracolumbar range of motion, where no difference was extensors e = : .

found between individuals with and without scapular
dyskinesis (p>0.05).

Table 3. Comparison of cervical and thoracolumbar range of
motion variables between groups with and without scapular
dyskinesis

. Group without  Group with
Range of motion L . g
variables (°) dyskinesis dyskinesis p-value Cohen’sd
n=19 n=33

Cervical flexion 37.9+11.3 41.2+ 8.6 0.23 0.06
Cervical 73.4+10.6 72.6¢12.3  0.80 0.01
hyperextension

Lateral cervical 28.945.9 28.9+5.7  0.96 0.00
flexion

Cervical rotation 67.1£11.2 66.5£7.9 0.84 0.01
Thoracolumbar 89.3+9.3 88.0+15.0  0.73 0.02
flexion

Thoracolumbar 32.149.5 30.0¢7.8  0.40 0.04

hyperextension
Note: Values expressed as mean + standard deviation; Legend: (°) - degrees

11

Note: Values expressed as mean #* standard deviation; Legend: % bw —
percentage of body weight

DISCUSSION

According to our hypothesis, young and healthy individuals,
both with and without scapular dyskinesis, displayed similar
spine posture, mobility, and muscle strength. These results are
relevant, since we excluded all factors related to pain or
complaints in the shoulder and/or spine and selected young
individuals not involved with sports or specific labor activities
that would overload the upper limbs, in order to eliminate any
interference of pain, sport and/or leisure activities and age,
thereby isolating the scapular dyskinesis factor.

It is important to underscore that the prevalence of
scapular dyskinesis was substantial in our sample, where 33 of
52 individuals (63%) displayed obvious dyskinesis, similar to
reported by Hannah et al.*! that have reported in a prevalence
of 67.5% of scapula dyskinesis in asymptomatic non-athletes.
Although scapular dyskinesis is considered an important risk
factor for developing shoulder pain even in athletes,'? its
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prevalence is very similar in partici-pants with and without
shoulder pain,’> suggesting that it can also result from the
normal variability of scapular movements.'>2?

Alterations on spine posture, mobility and strength may be
more related to shoulder and/or spine pain than to alterations
in scapular position or movement. The relation between pain
symptoms and changes in posture, especially thoracic kyphosis,
has been observed in individuals with neck and shoulder
pain.*?*? Individuals with greater thoracic kyphosis and forward
head position exhibit greater neck disfunctions.*?

Postural changes have affected shoulder mechanics, even
in asymptomatic individuals, causing changes in shoulder
movement and periscapular muscle activity.?®*? However, this
may not appear in our individuals, even with scapular
dyskinesis, because they are young and present a similar
pattern of postural alignments as that of other asymptomatic
and young individuals.**

The absence of intergroup differences in postural aspects
may also extend to spinal range of motion, given that head
position may exert a significant influence on spine motions.*

Reduced extension range of motion on the cervical spine is
found in individuals with scapular dyskinesis who use the
shoulder complex in their work-related activities, such as
violinists.?! Since our individuals were not engaged in work-
related activities requiring upper-limb exertion, despite
exhibiting scapular dyskinesis, their spine mobility presented,
in general, a similar pattern to that of other asymptomatic and
young individuals.3%3¢

Our individuals with and without scapular dyskinesis
neither showed differences in the strength of cervical and trunk
muscles. To our knowledge, this is the first study that has
investigated alterations in cervical muscles strength in
individuals with scapular dyskinesis. Lower resistance in these
muscles was reported in individuals with scapular dyskinesis;
however, the individuals evaluated were violin players.?

Regarding trunk-muscle strength, although Pires &
Camargo?? did not identify significant differences between
individuals with and without scapula dyskinesis either, they
suggested that trunk strength seems to have influence on
scapula dyskinesis. It is also seen that there is a relationship
between the activation of the stabilizing muscles of the scapula
and the flexor muscles of the thoracolumbar spine.*¢4

However, our results cannot support this suggestion. Our
results indicate that the variables related to spine posture,
mobility and strength may not influence scapular dyskinesis
when it is present in healthy and young individuals not involved
with sports or specific labor activities that would overload the
upper limbs. However, these variables should be kept under
clinical evaluation in order to monitor individuals with scapular
dyskinesis, since, in the long term, they can suffer alterations
and become related to shoulder/neck pain or dysfunctions.

Our results should be analyzed considering some
limitations: we have marked differences in male/female
proportions in the groups and in the size of groups (19/33),
however, the selection of the participants was by free demand,
and we did not control these factors. In order to minimize
possible influence of the sex in strength, we have normalized
the force by the body weight. Also, strength was evaluated only
based on strength peaks; however, individuals with dyskinesis
may experience changes in muscle endurance in detriment to

12

maximum strength performance. We suggest that future
prospective studies be conducted in order to verify if these
variables can change and influence the development of
shoulder pain.

CONCLUSION

Our results indicated that spine posture, mobility and
strength do not differ between healthy individuals with and
without scapular dyskinesis.
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