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Abstract. The impaired performance of the muscles of the scapular region may result in injuries, fatigue, weakness and pain.
The main objective of this research was to analyze the scapular positioning during the abduction of the shoulder movement in
the frontal, scapular and sagittal plans. Method: This cross-sectional study comprised a convenience sample of 20 individuals.
It was used the disability of the arm, shoulder and hand questionnaire (DASH Brazil), the digital inclinometer was used for
measuring the scapular positioning. Having the purpose of regulating and ensuring the correct positioning of the upper limbs
Assessed in the plans, it was developed the bulkhead which was used while the examination was performed. Results: The
population study was asymptomatic. No significant difference was found for the right shoulder during the concentric and
eccentric contraction at all angles of scapular inclination on the three analyzed plans. Significant difference was found in the
left shoulder during the concentric contraction in the scapular angle at 90° and in the eccentric contraction at the scapular
angles of 30°, 60° and 90° of inclination in the frontal plan compared to men and women. Furthermore, it was found a
decreasing left shoulder in the scapular angle during the eccentric contraction above 90° in the scapular and sagittal plans when
compared to men and women. Conclusion: we concluded that in the three plans studied, the scapula behaved differently
various angles in the measured and yet it was influenced by the direction of motion. Moreover, it is possible to say that showed
that this study there is a difference in the rotational behavior of the scapula relating to women and men due to the

anthropometric existed differences between them.
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1. Introduction

Atypical position of the shoulder blades adversely
affect the position of the shoulder joint, and joint
misalignment that may predispose to injury and
chronic pain [1,2,3]. Changes in the complex of the
shoulder and scapular girdle are common and often
merit attention in the physical therapy evaluation
[1.3].

The move allows the scapular articular surface of
the glenoid cavity becomes relatively centered on the
joint surface in contact with the humeral head, an
essential factor for maintaining the stability of the
shoulder joint complex [4.5]. The scapula has a high-
ly mobile and has a close relationship with the gleno-
humeral joint during motion analysis of upper limb,
determines the so-called scapulohumeral rhythm
[5.6].
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The performance can result in compromised mus-
cle microdamage, muscle strain, neurological damage,
fatigue, weakness and pain. There are several muscu-
loskeletal disorders in the literature due to the un-
usual movement of the upper limbs (UL), the most
prevalent are rotator cuff tendinosis, lateral epicondy-
litis, tenosynovitis or paratendinite wrist or forearm
and carpal tunnel syndrome [7].

Thus, the proper movement of the scapula, which
allows the muscles that move the humerus have an
effective length-tension relationship over the proper
range of motion (ROM), and help maintain a good
congruence between the glenoid cavity and the head
of humerus, which decreases the shear strength of
joint [4,8,9].

Some authors have suggested that the occurrence
of unusual scapular motion, by way of compensation
to the detriment of functionality during a WMD, can
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lead to subacromial impingement and glenohumeral
instability, and postural disorders [5,10,11].

Currently, there is great concern with preventing a
variety of diseases and injuries involving the shoul-
der joint due to postural changes that lead to the
compensation system over the feature [12].

The prevalence of shoulder pain accompanied by
disability is present in about 20% in the general pop-
ulation [13]. The situations that overload in this joint
complex are multifactorial, such as large repetitive
movements, static posture and movements inade-
quate, muscle imbalances, position of UL, especially
in abduction, muscle fatigue, insufficient time for
tissue repair factors; of work organization and can-
cellation of regulatory mechanisms, such as overload
(folds of shifts, decrease or lack of range) and psy-
chosocial factors that lead to tension and stress [7].

This work has become of great importance with
regard to the need to analyze the positioning of the
scapula in the plans frontal, sagittal and scapular and
the results will serve as support for prevention of
disorders of the shoulder complex to the action of
physiotherapy, as well as providing reliable evidence
of the evolution of these individuals and the need for
maintenance or change therapy. Therefore, the pur-
pose of this study was to analyze the scapular posi-
tioning in the abduction movement of the shoulders
in frontal, scapular and sagittal.

2. Methodology
2.1. Study design and sample

This cross-sectional study comprised a conveni-
ence sample of 20 individuals, 10 men and 10 wom-
en, and the study was conducted at the Laboratory of
Kinesitherapy Faculty of Health Sciences - Universi-
ty Center Newton Paiva. To participate in this study
they were asked to fill out the following inclusion
criteria: aged between 25 and 40, any genre, no com-
plaint of shoulder pain and be university professors at
least a year. We excluded those who were in physical
therapy, underwent surgery on upper limbs, pos-
sessed any change that would preclude completion of
the procedures, had diabetes, uncontrolled hyperten-
sion or heart disease. This project was approved by
the Ethics Committee in Research of Newton Paiva
University Center in the opinion No. 136 on May 20,
2010.

2.2. Instruments

2.2.1. Dash Brazil

It was used the Questionnaire of Disability of the
Arm, Shoulder and Hand (DASH Brazil), culturally
adapted to Portuguese in Brazil by Orfalea et al. [14].
It was proposed to evaluate disability and symptoms
in a single or multiple disorders of the upper [14].

2.2.2. Digital inclinometer

The Inclinometer Digital Protractor Mitutoyo (Mi-
tutoyo © Evaluation Instruments, Aurora, Chicago,
IL) was used for measurement of scapular position-
ing. Two extension arms have been adapted (10 cm
each), made of acrylic, for proper accommodation of
the equipment in the reading of the scapula and de-
grees of tilt. It was engaged at a level of water per-
pendicular to the equipment, to ensure correct align-
ment of the same for the evaluation plans.

The digital inclinometer can measure angles up to
360° with an accuracy of 0.1°, as reported in the
manufacturer's manual. The validity and reliability of
using the digital inclinometer, as a way of measuring
scapular position was described by Johnson et al.
(15). It was used 39 individuals, 16 affected and 23
with shoulders with no involvement. Reliability was
assessed using repeated measures with equipment
from two different comparisons: one using a digital
inclinometer and a magnetic device for three-
dimensional measurements. The results of the corre-
lation coefficient (ICC) ranged from 0.89 to 0.96.
Pearson's coefficient was used to determine the valid-
ity of digital inclinometer ranged from r = 0.74 to
0.92, compared to the static magnetic device for
three-dimensional measurements, and ranged from r
= 0.59 to 0.73, when compared to the magnetic de-
vice active for three-dimensional measurements.

2.3. Procedures

To standardize and ensure the correct positioning
of the upper limbs was assessed plans developed in a
screen used during the execution of the test.
The screen simulator planes of movement of the arms
had two tabs indicating the angles of 0 ° to 180 °,
separated by 10 ° in 10. The tabs of the shield could
move and be fixed in the frontal, scapular and sagittal.
Moreover, the tabs on the screen could also move up,
down and sideways to fit the height and width of the
shoulders of the volunteers.

Initially, all volunteers were instructed about the
objectives and procedures of the study and signed an
informed consent. They were then sent to a personal
interview by trained evaluators to collect demograph-
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ic data and the application of the DASH question-
naire in Brazil and the data were stored for later
analysis. Later, the volunteers were sent to other pro-
cedures.

The volunteers were positioned standing upright in
the simulator screen, which was then duly adapted to
the height and width of the individual and placed first
with their legs in the frontal plane. One appraiser,
properly trained, placed the digital inclinometer on
the spine of the scapula through the arms adapted to
the equipment for proper placement and accommoda-
tion of the indicated anatomical reference, the spine
of the scapula and the edge medial and inferior of the
acromion. A second evaluator to read and record the
values observed in the resting position of the MS
(anatomical position), 30°, 60°, 90°, 120° and 180°
of shoulder elevation in the frontal plane in the ascent
and descent. The same measures were performed in
the scapular and sagittal planes.

3. Statistical Analysis

The analysis was descriptive of the demographics
and history for all volunteers. We used the Student t
test for independent samples to compare means of
groups in relation to the scapular positioning.

4. Results
4.1. Sample characterization

The study included 20 volunteers, ten women and
ten men, aged between 27 and 37 years and all uni-
versity professors. The amount of hours / week
school conducted ranged from seven to 60 hours. The
20 participants were evaluated both shoulders (40
shoulders). Table 1 presents data describing the de-
mographic characteristics and history of the groups.

Table 1
Demographic characteristics and history of the samples investi-
gated
Average A}Y;rl?fe
Gender Age Dominance worked per Physu:fi I Activ-
(min - ; ity
max) week (min-
max)
31,3 . .
Female cars 9 righte 33,0 hours 4 active e
(n=10) (38—36) 1 left (10 -47) 6 sedentary
31,8 . .
Male cars 8righte 30,8 hours 3 active e
(n=10) (2y7_37) 2 left (07 - 60) 7 sedentary

4.2. Variables analyzed

4.2.1. Analysis of the DASH Brazil

The average of the first thirty issues of DASH in
Brazil for women was 1.67 (from 0 to 8.33 points)
and fourth options, work-related was 0.62 (from 0 to
6.25 points) . The average of the first thirty issues of
DASH Brazil, for men was 1.17 (from 0 to 5.83
points) and four work-related options was O.
Thus, with the DASH score of Brazil in the group of
women and men, we conclude that all the patients
studied were asymptomatic.

4.2.2. Scapular inclination angle

No significant difference was found for the D
shoulder during the concentric contraction at all an-
gles of scapular inclination on the three planes ana-
lyzed (p> 0.05, 0.06 <p <0.89). No significant differ-
ence was found for shoulder D during eccentric con-
traction in all scapular tilt angles in the three planes
analyzed (p> 0.05, 0.07 <p <0.97). Was a significant
difference to the shoulder during the concentric con-
traction and the scapular inclination angle 90 ° (p =
0.03) in the frontal plane compared to women than to
men.

There was significant difference in the shoulder
during the eccentric contraction and in the scapular
inclination angles 30 ° (p = 0.04), 60 (p = 0.01) and
90 (p = 0.02) in the frontal plane by comparing the
women compared to men. In addition, we found a
decrease of the inclination angle on the shoulder and
scapula during eccentric contraction above 90 ° in the
scapular and sagittal planes compared to women than
to men.
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5. Discussion

The results demonstrated in the group of men a ro-
tation greater the scapula in the scapular plane than in
the sagittal plane during the concentric contraction
and eccentric right shoulder and during the concen-
tric contraction of the shoulder and the bow end of
the high humeral (90 ° to 180 °). During the eccentric
contraction of the shoulder in males and only 180
degrees there was a greater rotation of the scapula in
the scapular plane than in the sagittal plane. In rela-
tion to the group of women, there was a greater rota-
tion of the scapula in the scapular plane than in the
sagittal plane during eccentric contraction of the right
shoulder in the final arc of humeral elevation (90° to
180°).

During the concentric and eccentric contraction of
the shoulder and the group of women was only 180 °
rotation of the scapula greater in the scapular plane
than in the sagittal plane and on the right shoulder
during the concentric contraction that occurred from
120°. In both groups found a greater scapular rotation
in the frontal plane than other planes at all angles.

In a study by Borsa et al. [11] demonstrated a
similar result where there was an upward rotation
most of the scapula in the scapular plane than in the
sagittal plane during the final arc of high humeral (90
°to 120 °), and these authors did not evaluate the
angle of 180 degrees and also did not evaluate the
frontal plane.

It can infer that the lower scapular rotation in the
sagittal plane is due to the limited removal suba-
cromial humeral head during elevation of the hume-
rus. This difference in elevation between the humeral
plans during the terminal stage of scapular rotation is
an important finding when considering the relation-
ship between the rotation and scapular subacromial
shock.

During the evaluation of a patient with an affected
shoulder, scapular rotation seen in the sagittal and
scapular can be useful to observe the dyskinetic sca-
pular motion. Our findings suggest that to decrease
the chances of subacromial shock, may be more
beneficial for patients with tendinopathy rehabilita-
tion run air exercises in the scapular plane than in the
sagittal plane.

In our study we found a significant difference to
the shoulder during the concentric contraction and
the angle of the scapula 90 (p = 0.03) in the frontal
plane compared to women than to men.

According Sahrmann [16], the exact chronology of
the movement of the scapula would be subject to a

certain degree of variability. Therefore, in clinical
practice, when analyzing patients who report pain
and to compare one to the other shoulder, the ex-
aminer can obtain a reference point that can guide
your decision on whether the case is dysfunction of
movement or just a variation normal. The observa-
tion of deviations from the timing and range of mo-
tion of the scapula in combination with the timing of
the onset of pain and to identify changes in muscle
performance, is another measure that can guide the
decision on the significance of deviations found.

In his professional practice, teachers constantly
change their positions depending on the task to be
executed. The effectiveness of task execution can be
reflected in postural adjustments adopted by the ap-
paratus and the ability of individual settings of the
same [17-21].

Klous et al. [22] concluded that the preparation for
a disruption self-harm is associated with postural
adjustment synergistic anticipatory postural adjust-
ments and anticipatory. These reflect different
processes in hypothetical hierarchical control scheme,
resulting in changes in patterns of covariation of key
issues and their standards. They showed in their
study, which quantified synergies, joint muscles us-
ing different associations, show similar changes in
preparation for action to be executed.

The large breasts favor the abduction of the scapu-
la because the increased size of the chest requires the
individual to abduct the shoulder blades, to increase
the excursion of the arms in front of the body [16].

Obtained as a result a significant difference to the
shoulder and during eccentric contraction in the sca-
pular inclination angles 30 ° (p = 0.04), 60 (p = 0.01)
and 90 (p = 0.02) in the frontal plane compared to
women than to men. We can infer that this difference
may be due to the volume of the breasts in women,
because 90% of them having a dominant right hand,
his left side would have a lower activity and thus
happen in scapular motion compensation which
would lead to this difference in the angle of inclina-
tion scapula during eccentric contraction in the
shoulder and reinforced with a postural change due to
gravity, the mass of the body segment and muscle
action during the return movement of abduction.

Findikcioglu et al. [23], in a study comparing
women with breast volumes of different sizes, no
significant differences in increased thoracic kyphosis
(p = 0.023) and lumbar lordosis (p = 0.045) compar-
ing the subjects in the group with the highest volume
of the breasts with the group lower volume. There
was also an increase in lumbar lordosis compared
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with a second volume of a breast with the interme-
diate of larger volume (p = 0.008).

Working conditions, or circumstances under which
teachers mobilize their physical, cognitive and affec-
tive to achieve production objectives school can lead
to overexertion or overload in their psychophysiolog-
ical functions. If no time for recovery, are triggered
or precipitate clinical symptoms that explain the le-
vels of absenteeism work for physical disorders.

The accumulation of knowledge in the field study
of the relationship of health and work permits as-
sumed associations between poor health identified in
the category of teachers and ergonomic conditions of
work.

In this context, observe an increased frequency of
occupational diseases and accidents at work, where
the teacher is the victim. Based on these considera-
tions, it is necessary to an understanding of work
organization and its disastrous consequences to the
health teacher, your working environment brings to
them.

Thus, further studies should be thinking in correla-
tion by using anthropometric measurements, muscle
activity and scapular positioning, possible correla-
tions during movements of the shoulder joint com-
plex in different planes of movement., as well as
know these relations in mental and cognitive level.

6. Conclusion

In the three plans studied the scapula of professors
asymptomatic behaves differently in different angles

and also evaluated influenced the direction of motion.

Moreover, it is possible to conclude that there is a
difference in the rotational behavior of the scapula
relating to women and men due to the anthropometric
measures between them and the accommodation and
postural adaptations and muscle specificity by the use
of upper limbs in diverse activities performed by
teachers.
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