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Abstract

The scapulothoracic joint has an essential function for the correct biomechanics of the shoulder. When the scapula has
movements or abnormal positioning, the condition is called scapular dyskinesia, such dysfunction infers shoulder pain.
Shoulder pain is one of the main complaints and reason for removal of checkout operators.

Objective: To evaluate scapular dyskinesia in checkout operators, and its association with work-related data or musculoskeletal
pain.

Methodology: A cross-sectional descriptive research was carried out with 32 checkout operators. The ergonomic condition
of the furniture was evaluated using the Couto Checklist and tests were performed to detect scapular dyskinesia as described
by McClure.

Conclusion: No significant results were found for the association of shoulder pain and scapular dyskinesia. There was an

association of neck pain with scapular dyskinesia of the left upper limb in checkout operators.
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Introduction

The shoulder complex is characterized by an extensive
range of motion, however, it is constantly affected by pain
and injury. Consequently, it is understood that it is the most
mobile and least stable joint due to its anatomy, especially
the glenohumeral joint [1].

To ensure stabilization and mobility, it is necessary to
work in harmony, constant synchrony between static and
dynamic structures that promote adequate kinematics [1].

For the functioning of the shoulder joint, several
muscles act, with a joint action of the rotator cuff, promoting
displacements and acting in an important way as a joint
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stabilizer. Injury to any tendon of the rotator cuff can
determine a condition of pain, instability, and may also cause
other symptoms. Therefore, the perfect functionality of these
muscles is necessary for correct kinematics [2].

The movements that occur in the scapula and rib cage
are the result of the cooperation of the acromioclavicular
and sternoclavicular joints. When restriction occurs, changes
in mobility and position are associated with imbalance,
weakness, resulting in scapulohumeral rhythm leading to
scapular dyskinesia [3].

Individuals with changes in shoulder girdle mobility

often report shoulder pain. Especially those who perform
elevation of the limb above 902 in abduction and flexion,
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repetitive activity of the upper limb, generating an impact
on the tissues, possibly causing muscle fatigue, with an
alteration in the scapulohumeral rhythm [3].

The scapulohumeral rhythm is the synergy between
the scapular and humeral movements, which must occur in
a coordinated manner, allowing a greater range of motion
in the shoulder complex in relation to if the scapula were
fixed. When the arm is raised, abducted or flexed, the scapula
rotates, contributing to the total humeral range of motion [4].

As it occurs at 30° of humeral elevation, the scapula
contributes about one-fifth of the glenohumeral joint. When
elevating above 309, the scapula rotates or rotates about 12
to 22 of movement of the humerus [4].

Changes in scapular biomechanics can cause muscle
overload, restriction in strength, range of motion and pain
in the shoulder joint. Therefore, the deformations that occur
in the movement of the shoulder girdle have been correlated
both in terms of pain and shoulder injuries, such as instability,
tendonitis of the rotator cuff muscles and impingement
syndrome [3].

It is reported that pain is frequently affected in
individuals who operate with the upper limb in repetitive
work that requires overload on the shoulder. Especially
those above 90 degrees of abduction and/or flexion, which
may interfere with the performance of their activity [3].

There are factors thathave beenleadingto the association
between shoulder pain and scapular dyskinesia, but there
are not enough studies that prove scapulothoracic rhythm
alteration as a contributor to risk and follow-up evidence [5].

Scapular dyskinesia is the term used when the scapula
does not develop its stabilization work, that is, there is a
biomechanical alteration of the scapula during movement or
rest as a result of dysfunction, contracture or weakness of
the stabilizers [6].

Ergonomics is a study that is characterized by the
relationship between the institution/component and the
man, through norms, principle, concept, aiming at comfort,
safety, effectiveness, satisfaction for better productivity [7].

Given the above, this study aimed to evaluate scapular
dyskinesia in checkout operators, and its association with
data related to work or musculoskeletal pain.

Methodology

Thisisacross-sectional analytical research. [t was carried
out after the opinion of the Research Ethics Committee n?
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2,372,235. The study was carried out in 1 supermarket chain
in the interior of Goias.

Thirty-two female individuals aged between 18 and
45 years, with no associated pathologies, were evaluated.
Female checkout operators who work at the company where
the present study was carried out were included. Those
with lower limb discrepancy were excluded; who work in
more than one service; operator who presents rheumatic
and neurological pathologies; those with less than 6 months
in the job; physically handicapped; operators who have a
history of fracture of the humerus, scapula and clavicle, those
operators who have a history of dislocation of the upper limb
joints within a period of 6 months.

Data collection was performed using sociodemographic
questionnaires, Couto’s checklist and scapula evaluation
using the scapular dyskinesia test, as in the study by McClure,
etal.

The first step consisted of the authorization of the
supermarket to carry out the observation, and the collection
of questionnaires, which were applied to the checkout
operators. The work to be carried out in the company was
explained, followed by the delivery of the free and informed
consent form (TCLE), the volunteers were informed of the
research procedures and objectives.

Afteragreeingto participate in the research, the volunteer
signed the TCLE, completed the evaluation form (personal
data, inclusion and exclusion criteria) and answered the
questionnaire and applied the scapular dyskinesia test by
McClure, et al.

The sociodemographic questionnaire consisted of 21
questions, including age; sex; length of service in the activity;
instruction level; height; Weight; work shift; previous practice
as a cashier; the position you prefer to work; when changing
the place of work, adjust the seat; feels pain while working;
pains are caused by work; where is the pain; checkout could
be more comfortable; feels shoulder pain; there is presence
of scapular dyskinesia; classification of scapular dyskinesia;
presented lower limb discrepancy; presents rheumatic or
neurological pathology; presents or has already presented
dislocation of the joints of the upper limb.

An evaluation of the workstation was carried out using
Couto’s checklist, with the objective of verifying the furniture
and work environment where the operator works. Through
the questionnaires, an attempt is made to obtain quantitative
information about the real situations in which the checkout
operators carry out their activity, based on the interpretation
criteria of Couto’s checklist.
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In the items surveyed, and for the total number of items
in this checklist, it was considered: Excellent ergonomic
condition 91 to 100% of the points, good ergonomic condition
71 to 91% of the points, reasonable ergonomic condition 51
to 70% of the points, ergonomic condition bad 31 to 50% of
the points and poor ergonomic condition less than 31% of
the points.

In order to carry out this work, evaluation instruments
were used, such as a female top, a flexicurve ruler, 1kg and
2kg dumbbells, white adhesive tape for the markings of the
scapular dyskinesia test and a questionnaire, in order to
collect data for the work. To verify scapular dyskinesia, white
adhesive tape was used for the demarcations, 1 kg dumbbells
for those operators with body weight up to 65 kg, and 2 kg for
those with body weight above 65.1 kg, the type of dyskinesia
was visually analyzed scapular.

The scapular dyskinesis test was performed with the
patient in an orthostatic position, the upper limbs positioned
around 352 anteriorly in the frontal plane, between flexion
and abduction, requesting the abduction movement eight
times, using load on both arms.

The evaluator positioned himself behind the patient and
evaluated during the movement the symmetry of the scapular
movement, as well as whether there was prominence of the
inferior angle of the scapula, prominence of the inferior angle
of the scapula and medial border, prominence of the inferior
angle of the scapula the spine of the scapula.

A postural assessment was carried out with the aim
of assessing thoracic kyphosis using a flexible ruler, called
the flexicurve, used to assess spinal curvatures in the
sagittal plane. The checkout operator positioned himself
in an orthostatic position, barefoot, with a 902 flexion of
the shoulders and elbows to prevent the upper limbs from
overlapping the image of the thoracic spine.

Locating and marking the spinous processes from C7 to
T12, the flexible ruler is initially positioned on the spinous
process of C7, modeling the shape of the kyphotic curvature
up to the spinous process of T12.

The phase of transcribing the format of the dorsal column
to graph paper as soon as it was removed from the checkout
operator, maintaining the format, was placed on the graph
paper and the column was drawn as it was molded on the
ruler on the side where it was resting on the volunteer’s back
evaluating and demarcating points from C7 to T12.

After transferring to the graph paper, a straight line was
drawn connecting the point of C7 to that of T12, another
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perpendicular line to the straight line made between the
points of C7-T12, connecting the point of greater distance
than the curve in relation to the straight line between C7 -
T12.

The distances were demarcated as follows: The height
(B) as the greatest distance from the curvature to the line
joining the points of C7-T12. The average Xmeio is the
distance between the point of T12 and the point of B, B being
the one that touches the straight line that joins C7 and T12.
The total measure is the distance of the straight line that
joins C7 to T12.

To determine the thoracic kyphosis of the checkout operator
through the flexicurve, a 60 cm trident flexible ruler was used,
a ruler for demarcating the points on graph paper, adhesive
tape, graph paper, pen and pencil, specific software made in
Microsoft Excel base to calculate the thoracic kyphosis angle
in degrees from a specific mathematical formula, described
below:

To confirm the correct data, use:

For statistical analysis, the SPSS 22.0 program was used.
Descriptive statistics were performed with presentation
of the mean and standard deviation of continuous data
and relative and absolute frequency of nominal data, in
addition, the chi-square test was performed in order to verify
associations between variables. P values lower than 0.05
were considered significant.

Results

They were found in the 32 checkout operators at their
respective workstations.
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Variable Average Standard deviation
Age 30.4 7.73
Service time 1.96 0.89
Height 158.93 6.38
Weight 64.15 16.32
kyphosis 33.41 10.82

Table 1: Mean and standard deviation of age, length of service, height, weight and kyphosis.

Characteristics Number Percentage (%)
Instruction Level
1st degree 3 9.4
2nd degree 25 78.1
3rd degree 4 12.5
Work Shift
1st shift 16 50
2nd shift 16 50
Have Another Job
Yes 0 0
No 32 100
Previous Practice in the Role
Yes 19 59.4
No 13 40.6

Table 2: Presents the absolute and relative frequency.

Characteristics Number percentage (%)
Preferred Position for Work

Sitting 18 56.3
Standing two 6.3

more sitting 7 219

more standing 5 15.6

Feel Pain While Working
Yes 23 719
No 9 28.1
Think Pain is Caused by Work

Yes 21 65.6
No 8 25
Absent 3 9.4

Checkout could be more Comfortable
Yes 23 71.9
No 9 28.1
Right Hand Pain
Sanchez HM, et al. Evaluation of Scapular Dyskinesia in Checkout Operators and Its Association with Copyright© Sanchez HM, et al.
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Few 4 40
moderate 3 30
Many 3 30
Absent 22 68.8
Left Hand Pain
Few two 100
moderate 0 0
Many 0 0
Absent 30 93.8
Right Arm Pain
Few 1 11.1
moderate 5 55.6
Many 3 333
Absent 23 719
Left Arm Pain
Few 0 0
moderate two 50
Many two 50
Absent 28 87.5
Neck Ache
Few 0 0
moderate 5 45.5
Many 6 54.5
Absent 21 65.6
Right Shoulder Pain
Little 3 13
moderate 11 47.8
Many 9 39.1
Absent 9 28.1
Left Shoulder Pain
Few 4 36.4
moderate 4 36.4
Many 3 27.3
Absent 21 65.6
Back Pain
Few two 13.3
moderate 6 40
Many 7 46.7
Absent 17 53.1
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Lumbar Region
Few two 18.2
moderate 36.4
Many 5 45.5
Absent 21 65.6
Right Leg Pain
Few two 50
moderate two 50
Many 0 0
Absent 28 87.5
Left Leg Pain
Few two 100
moderate 0
Many 0
Absent 30 93.8
Right Foot Pain
Few 1 50
moderate 1 50
Many 0 0
Absent 30 93.8
Pain In Left Foot
Few 1 100
moderate 0 0
Many 0 0
Absent 31 96.9
Checkout could be more Comfortable
Yes 23 71.9
No 9 28.1
Feel Shoulder Pain
Yes 25 78.1
No 7 219
Presents Scapular Dyskinesia MSD
Yes 19 59.4
No 13 40.6
Has MSE Scapular Dyskinesia
Yes 22 68.8
No 10 31.3
Presents Lower Limb Discrepancy
Yes 0 0
No 32 100

Table 3: Presents the evaluation regarding comfort and presence of pain.
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In the application of Couto’s checklist, the following data
were found on the conditions of comfort in the execution
of the work. In the evaluation of the chair, the ergonomic
condition was reasonable (68%; the work table also obtained
reasonable ergonomic condition (58%); keyboard support
with poor ergonomic condition (50%); the keyboard with
good ergonomic condition (75%); video monitor obtained
poor ergonomic condition(50%); cabinet and CPU with
excellent ergonomic condition (100%), interaction and
layout with good ergonomic condition(72%); work system
obtained poor ergonomic condition(50%), room lighting
environment with poor ergonomic condition (50%) and
accessibility with poor ergonomic condition (20%).

For the preferred position during work, the greatest
preference was sitting, with 56.3% opting for this alternative,
the second most preferred was more sitting and less time
standing (21.9%), followed by more time standing and less
sitting (15.6%) and finally standing with 6.3% opting for this
preference.

Regarding comfort during checkout, 71.9% said it could

be more comfortable, while 28.1% said no. In the question
about feeling pain while working, 71.9% of the operators
answered yes, and 65.6% believe that this pain is caused by
work, while 25% believe that the pain is not related to work.

In the question about feeling pain in the shoulders,
71.9% said they felt pain in the shoulders, and only 28.1%
said they did not feel any kind of pain in the region.

It was evaluated in which places the pain is more
concentrated, which according to the information collected,
most feel pain in the right shoulder, only 9 did not complain
of pain in this place.

In the left shoulder, only 11 individuals complained of
pain in the region. They also indicated pain in some other
part of the body, such as arms, hands, legs, feet, neck, spine
and lower back.

In the evaluation of scapular dyskinesia, 19 of the
evaluated individuals had it in the MSD and 22 in the MSE.

L. MSD MSE
Type of dyskinesia o 7 - 7
Typel 25 10 31.3
Type 2 25 5 15.6
Type 3 6.3 8 25
No dyskinesia 14 44 9 28.1

Table 4: Types of scapular dyskinesia in MSD and MSE.

In the chi-square test, to assess the association between
previous practice of the function and scapular dyskinesia
in the MSD (p=0.586) and LSM (p=0.335), there were no
significant results.

In the evaluation of the association of pain in the right
hand (p=0.108), left hand (p=0.717), right arm (p=0.487),
left arm (p=500), shoulders (right: p=0166; left=519), right
(p=0.500) and left foot (p=0.501), lumbar region and spine,
no significant results were found in association with scapular
dyskinesia of the MSD (p=0.177) and LSM (p=0.076).

Only neck pain was significant (p=0.015) in association with
LSM scapular dyskinesia.

Discussion

This study aimed to evaluate scapular dyskinesia in
checkout operators and its association with data related to
work or musculoskeletal pain.
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It was found in research carried out with checkout
operators, that due to the conditions provided in the work
environment, the position and the muscular effort made in
the execution of the function, the checkout operators have a
propensity to develop WMSDs. If preventive measures are not
adopted, such as adequate environment, labor gymnastics,
among others [7].

This propensity occurs due to the long period in which
they remain in the same position, as shown in the data
reported above where 56.3% work in a sitting position,
as well as in the questionnaire 71.9% responded that the
checkout could be more comfortable, which indicates that the
evaluated feel discomfort in the execution of their function.

As for feeling pain while working, 65.6% answered yes,
corroborating the results obtained in a study carried out
with checkout operators [8] in which 65% of those evaluated
reported feeling pain while working.
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Of those evaluated, 46.9% complained of back pain, in
two evaluations with checkout operators, 50% and 65%
had back pain, results similar to those obtained during the
research.

As for neck pain, 34.4% of those assessed, in a study
evaluating the working posture of checkout operators, 49 %
had pain in the neck region [9,10].

For the assessment of pain in the shoulders, 78.1% had
pain in this region, a result similar to Santana, et al. [11],
but above that obtained by a study with 54% 11 of those
assessed.

For the right shoulder 71.9% had pain and for the left
34.4%. Santana, et al. [11] also obtained similar results,
where the majority had pain in the right shoulder (58.1%)
and 25.8% in the left shoulder. In a study where pain in
the right shoulder was evaluated, only 14.58% 12 had pain
differing from the results obtained in the present study.

In the present study, no significant results were found
regarding the association between work position and the
presence of dyskinesia, which implies that the way the work
is performed does not interfere with the development of
dyskinesia.

No significant results were found regarding the
association between shoulder pain and dyskinesia, a result
that confirms those found in the literature [11,12]. In relation
to the other sites of pain, a significant association was found,
only between neck pain and dyskinesia (P=0.015), no data
was found in the literature to prove this connection, so
further study is needed to confirm whether this is really
valid. Association.

Matsuki, et al. [13] analyzed the scapulohumeral
rhythm of the dominant and non-dominant limbs and found
significant results for the non-dominant limb, similar to what
was found in this study regarding the association of neck
pain with scapular dyskinesia of the LSM.

The left upper limb is usually the non-dominant limb,
that is, with less daily use, it has less strength, flexibility
and resistance. So, when the non-dominant is used in
bodybuilding exercises, it generates a greater co-contraction
ofthe scapular and cervical musculature, causing movements
out of rhythm and overload of the muscles with cervical
fixation.

Conclusion

In view of the proposed objective, it was possible to
analyze that there is an association with data related to work
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or musculoskeletal pain with checkout operators.

No significant results were found for the association
of shoulder pain and scapular dyskinesia. There was an
association between neck pain and left upper limb scapular
dyskinesia in checkout operators.
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