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Abstract: Introduction: The checkout 
operators’ workstation is an example of 
the need for ergonomic adaptations due to 
the risks that workers are exposed to while 
performing their tasks. Thus, ergonomic 
studies have been gaining ground in Brazil 
within organizations, since preventive work 
is less financially costly than corrective work. 
Goal: To carry out an ergonomic analysis 
of the work of checkout operators of a 
supermarket in the city of Campina Grande-
PB. Metodologia: This is an exploratory 
descriptive research, developed in the work 
environment of checkout operators of the 
company MINIMERCADO FILEZÃO 
LTDA of Rede CompreMAIS. Ergonomic 
tools were used as instruments: RULA, 
SI, TLV-HAL and NASA-TLX, as well as a 
semi-structured ergonomics questionnaire 
adapted to the Renault method and the 
Corlett and Manenica diagram. Results: The 
results of the RULA, SI and TLV-HAL tools 
showed a high risk for the development of 
musculoskeletal disorders in the upper limbs 
based on the analysis of the tasks performed. 
The presence of a high mental load was also 
found, affecting cognitive and psychosocial 
aspects. The body regions with the highest 
pain intensity were the lumbar region and 
lower limbs, followed by shoulders and 
cervical region. Conclusion: There was a high 
risk of repetitiveness and mental demand, as 
well as a high risk for the development of 
musculoskeletal disorders. The presence of 
ergonomic risks were also identified. Thus, it 
is suggested the implementation of corrective 
measures to minimize such risks.
Keywords: Ergonomics. Ergonomic Analysis 
of Work. Checkout Operator. 
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INTRODUCTION
Currently, the human being spends 

an important part of his life in the work 
environment performing different tasks that 
demand that working conditions are adequate 
in order to avoid the existence of risks that 
can cause work accidents and the emergence 
of occupational diseases. The workstation 
of checkout operators in supermarkets is an 
example of the need for adaptations due to 
the risks to which workers are exposed while 
carrying out their activities (BATIZ; SANTOS; 
LICEA, 2009).

Although the number of employees 
employed as checkout operators has declined 
in recent decades in the United States, 
the number of occupational illnesses has 
increased in this population. In Brazil, among 
trade and service workers, the supermarket 
sector has the highest incidence of Work-
Related Musculoskeletal Disorders (WRMD), 
growing by 184% between 2016 and 2017, 
with women aged between 40 and 49 years 
old. the most affected (BRAZIL, 2018).

This fact can be explained by the 
maintenance of inadequate postures, 
repetitiveness and organizational situations 
such as the intensity of tasks, accumulation 
of activities and excess responsibilities, 
which can generate as a consequence the 
development of muscle problems and 
impairments, especially for the joints of the 
hands, wrists, arms, shoulders and cervical 
vertebrae, thus promoting physical and 
mental overload (MOREIRA; BASTOS; 
NEPOMUCENO, 2011).

Some companies have been looking 
for alternatives to adapt the work place 
to the worker, in such a way that they can 
improve their productivity and reduce the 
number of exposures to risk factors that can 
generate injuries. Thus, ergonomic studies 
have been gaining ground in Brazil within 
organizations due to the need to present 

ergonomic risks to the government through 
eSocial (ZAVARIZZI; ALENCAR, 2018).

In this context, the Regulatory Norm 
17 (NR-17), which is the textual basis that 
regulates the standards of comfort and safety 
at work, has gained increasing importance in 
the practical field, which favors preventive 
work that is less costly financially. for 
companies, than a corrective, since a worker 
on leave provides a financial burden without 
the provision of services (SOUZA; MAZINI 
FILHO, 2017; BRASIL, 2002).

For this reason, it is important to carry 
out an ergonomic analysis of the work in 
order to identify and assess the ergonomic 
risks present in the activities of the checkout 
operator, in order to detect problems and 
impacts caused by the work environment 
on the health of the worker, so that in a In 
the near future, the company can work to 
eliminate or minimize the risks encountered, 
obtain satisfaction from all workers involved 
in the tasks performed, thus promoting 
increased productivity and reduced rates of 
absenteeism, leave and accidents at work ( 
ZAVARIZZI; ALENCAR, 2018).

Thus, the study had as general objective to 
carry out an ergonomic analysis of the work 
in checkout operators of a supermarket in the 
city of Campina Grande-PB and as specific 
objectives: To analyze the tasks performed 
by the professional checkout operator of a 
supermarket in the city of Campina Grande 
-PB; Identify the ergonomic risks existing in 
the tasks performed by these professionals; 
Evaluate the biomechanical pattern of the 
upper limb extremities; Analyze the pattern of 
pain reported by checkout operators; Identify 
the effort associated with the work posture 
assumed in carrying out static or repetitive 
activities developed by checkout operators; 
Evaluate the mental load as a cognitive and 
psychosocial ergonomic risk and Evaluate the 
level of manual activity and the level of force 
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application present in the performance of the 
checkout operator activity.

METHODOLOGY
This is an exploratory descriptive research 

with a qualitative approach, developed in the 
work environment of checkout operators, 
from the company MINIMERCADO 
FILEZÃO LTDA of Rede CompreMAIS, 
located in the city of Campina Grande - PB, 
with the permission and signature of the Term 
of Institutional Authorization (Annex A).

The sample consisted of 2 female 
employees who performed the role of 
Checkout Operator in this supermarket. 
All employees who agreed to participate in 
the study, signing the Free and Informed 
Consent Term (Appendix A) and who had 
worked in the role of Checkout Operator 
for approximately 01 year, were included in 
the survey. Workers who did not meet the 
criteria required in the act of inclusion, and 
those who for some reason were away from 
work during data collection were excluded. 

The instruments used in this research 
consisted of a semi-structured ergonomics 
questionnaire adapted to the Renault method 
(1976) – (Appendix E) with the objective 
of tracing a socio-demographic profile. In 
relation to the evaluation of the regions of 
pain or discomfort, the Diagram of Corlett 
and Manenica (1980) (Appendix B) was 
used, which refers to an easy-to-understand 
diagram, composed of a division of the human 
body separated into 24 segments, which 
has with the objective of providing answers 
regarding the location and intensity of pain.

The ergonomic tool Rapid Upper Limp 
Assessment (RULA) was applied in order 
to analyze the working postures that were 
inadequate, to verify the most harmful 
postures to the worker, as well as to identify 
the body regions most affected during the 
execution of the activities. For this purpose, 

direct and indirect observation (video or 
photographic recording) was carried out, 
allowing a subsequent analysis through the 
application of the method by the researcher 
with the program: Ergolândia v. 7.0

In turn, the assessment and quantification 
of exposure to risk factors for musculoskeletal 
disorders of the hands and wrists was 
analyzed using the Strain Index (SI) 
method by Moore and Garg (2006), which 
established a biomechanical overload index 
for the extremities. upper limbs from the 
measurement or estimation of six variables, 
namely: Effort Intensity Factor (FIT); Duration 
of Effort Factor (EDF); Effort Frequency 
Factor (FFE); Hand and Wrist Posture Factor 
(FPMP); Work Pace Factor (FRT) and Work 
Duration Factor (FDT).

In this context, the level of manual activity 
and application of force present during the 
performance of tasks at the workplace was 
determined by using the ergonomic tool 
Threshold Limit Value for Hand Activity Level 
(TLV-HAL), which is based on the frequency 
of activity. manual during the work cycle. The 
determination of the values ​​studied by this 
method is carried out based on the division 
of the normalized peak force by the level of 
manual activity, allowing to find a level of risk 
for the activities performed.

The multidimensional assessment of 
mental workload was measured using the 
Nasa Task Load Index (NASA-TLX) tool, 
which provides a global score of Workload 
based on a weighted average of assessments in 
six subscales, with 3 demands imposed on the 
subject: Mental Demand ; Physical Demand 
and Temporal Demand; and 3 dimensions 
referring to the interaction between subject 
and task: Performance, Effort and Frustration.

A Sony brand camera was also used to 
record the images and videos in order to stop 
for a later analysis. Thus, the results obtained 
from the Corlett & Manenica Diagram (1980) 
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were inserted into the Excel/v.2016® Software 
and their results were expressed through a 
graph, while the information, images and/
or videos captured were studied by the tools 
ergonomics RULA, SI, TLV-HAL and NASA 
-TLX in Ergolândia v 7.0 and Kinovea v 0.8.15 
software, and their results are expressed 
through figures.

In view of the guidelines of the National 
Health Council, through Resolution 466/12/
CNS/MS (BRAZIL, 2012), this study composed 
all the ethical issues related to research 
involving human beings, being submitted and 
approved by CAEE: 43139321.5. 0000.5175 
(Annex C).

RESULTS
Of the employees who participated in 

the survey (2 valid questionnaires), all were 
sedentary and female, aged between 25 and 
41 years, with an average height of 1.54 cm 
and an average weight of 72 kg. Of these, one 
was married and the other was single, with 
incomes between R$1,120.00 to R$1,200.00, 
and had completed high school. Regarding 
the time with the company, one employee had 
1 year and the other 1 year and 5 months. The 
employees stated that they do not perform 
labor gymnastics or rotate activities at other 
posts, although they perform tasks when the 
supermarket turnover is reduced.

Regarding the physical work environment, 
it was observed that the sound environment, 
lighting conditions, aesthetics and 
cleanliness of the place, as well as the thermal 
environment during summer and winter are 
pleasant. Although the work station evaluated 
has shown to only partially meet the needs in 
terms of functionality of the employees and 
exposure to electric shocks in the machines 
used has been reported as a frequent event by 
the operators.

It was also observed through the semi-
structured ergonomics questionnaire adapted 

to the Renault method (1976), that the 
employees consider the work light, but tiring 
and with a high level of mental demand due 
to the requirement of necessary attention, the 
great possibilities of errors and the number of 
decisions to be made.

The analysis of the biomechanical 
pattern of the upper extremities and the 
tasks performed by the checkout operators 
revealed, in the cervical region, the presence 
of a maximum left lateral rotation to pick up 
the bag (Figure 1A), followed by the opening 
of the bag with the realization of a maximum 
right lateral rotation in order to check the 
opening of the system to start reading new 
purchases (Figure 1B).

In figures 1C and 1D we also observe the 
reading of the bar code for each product. 
Note that for this task, the employee performs 
a shoulder flexion of 39º without static 
contraction of the trapezius muscles, with 
positioning of the elbow at 102º supported 
on the corner of the furniture (red arrow), 
associated with movements in flexion with 
repetitions constants for the closing of the 
fingers in order to position the bar code of 
the product in front of the optical reader, also 
associated with the presence of the Frankfurt 
angle of 26º above the recommended by 
the literature. In addition, it is possible 
to identify the presence of anterior trunk 
flexion accompanied by lateral inclination 
to carry out the grip of products placed at 
the beginning of the counter (Figure 1E), 
with trunk twisting during the opening of 
the cashier (Figure 1F) and the return of the 
maximum lateral cervical rotation movement 
to the right associated with shoulder flexion 
to check the values ​​received and changes 
(Figure 1G).

To assess the pattern of pain reported by 
the employees, it was observed, through the 
application of the Body Diagram of Corlett & 
Manenica (1980), the presence of pain located 
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Figure 1 - Tasks performed by the checkout operator.

Source: Research data, 2021.

Sequence of tasks: Picking up the bag (A), opening the bag (B), reading the product bar code (C and D), 
approaching new purchases from the optical reader (E), opening the cashier (F), checking of the amounts 

received and change (G). Analysis of the biomechanical pattern in the upper extremities (D).

Figure 2 – Analysis of the pain site and its intensity reported by the checkout operators.

Source: Corlett & Manenica Body Diagram Results, 2021.

T1: Worker 1; T2: Worker 2
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in the lower back (lumbar) and legs bilaterally 
at grade 4 intensity (quite discomfort/pain) 
in worker 1. While employee 2 pointed out 
pain in grade 2 (some discomfort/pain) in 
the cervical and neck regions, and grade 3 
(moderate pain) in the shoulder, lower back 
(lumbar) and legs regions bilaterally. Thus, it 
was observed that the areas with the highest 
pain complaints reported by both employees 
were predominantly the lumbar region and 
legs, followed by complaints in the shoulder, 
cervical region and neck, respectively. Such 
results were expressed in Figure 2. 

Through the ergonomic tool RULA, the 
degrees of joint range of motion of the upper 
limbs and the effort associated with the 
postures adopted during the performance 
of static and repetitive activities performed 
by the checkout operators, such as picking 
up the product at the start of the bench, the 
transport of goods to the optical reader, the 
optical reading of the product, the typing 
of bar code numbers, when not read by the 
optical reader, the packaging of the goods 
and collection activity. Thus, it was possible 
to identify a final score of 4, indicating an 
action level of 2, in which it is necessary 
to carry out a complete observation of the 
workplace, in order to analyze possible 
changes to be implemented (Figure 3). 

The risks for the development of disorders 
in the upper limbs were evaluated by the 
ergonomic tool SI, considering the intensity 
of the effort as something heavy, although 
its duration has been shown to be around 50 
to 79% of the work cycle and the frequency 
of the effort. between 9 and 14 per minute, 
this finding being found from the analysis of 
videos and images of the activities performed 
by the checkout operators. The posture of 
the hand and wrist assumed during the 
performance of the tasks was considered 
reasonable and the work rhythm was defined 
as fast. In addition, the duration of work 

around 4 to 8 hours a day was another factor 
used to obtain the overload index, which 
resulted in a value of 20.25, indicating that 
there is a high risk for the development of 
musculoskeletal diseases related to work. 
work (Figure 4). 

The repeatability and force applied in 
performing the checkout operator tasks was 
evidenced through the TLV-HAL method, 
in which the level of manual activity was 
defined as rapid and constant movement/
effort, without regular breaks, both for the 
right side as left, since both hands perform 
similar activities during the work cycle. The 
peak force, on the other hand, was classified 
as moderate, based on the average weight of 
the products that are lifted by the employees 
during the passage of the goods. Thus, the 
score found was 1.5 for both hands, being, 
therefore, higher than the tolerance limit 
value of 0.78, thus indicating an activity with 
potential risk factors for generating hand and 
wrist injuries (Figure 5). 

The level of mental load was identified 
as a cognitive and psychosocial ergonomic 
risk using the NASA-TLX tool, and it was 
observed that in relation to the demands 
imposed on the subject, the mental demand 
showed a weight of 4, being, therefore, higher 
than the physical and temporal. In turn, 
the dimensions referring to the interaction 
between subject and task with the highest 
level of overload for the execution of 
activities was frustration. The average value 
for the intensity of the analyzed factors was 
80, and the temporal demand was the only 
one with an average value of 90. Thus, the 
average global score for the workload was 
81.33 (Figure 6), indicating that the tasks 
performed require a high mental load for 
these professionals.

Finally, the ergonomic risks were identified 
through the analysis of the workstation by the 
observational method, through ergonomic 
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Figure 3 – Final score of the RULA method for the activities performed by the checkout operators.

Source: Ergonomic tool results: RULA, 2021.

Figure 4 - Result of the SI method for the activities performed by the checkout operators.

Source: Ergonomic tool results: SI, 2021.
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Figure 5 – Result of the analysis of the TLV-HAL method, with the respective scores and interpretations.

Source: Ergonomic tool results: TLV-HAL, 2021.

Figure 6 - Analysis of checkout operators’ mental load through the NASA-TLX.

Source: Ergonomic tool results: NASA-TLX, 2021.
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Category Ergonomic risks encountered Risk found by tool

Biomechanics

Repeatability Observational, NR 17.6.4c e 
TLV-HAL

Extreme cervical rotation Observational

Inadequate working posture Observational and RULA

Hand grip movement Observational and TLV-HAL

Frankfurt angle above the limit NBR ISO 11226.2.2

Sitting posture for long periods Observational

Requirement for frequent use of force, pressure, grip, 
flexion, extension or twisting of body segments

Observational, TLV-HAL 
and RULA

Compression of body parts by angled surfaces. Observational and NR17

Requirement for frequent elevation of upper limbs Observational and SI

Requirement for frequent spinal flexions Observational

Furniture and 
equipment

Chairs without support for the lumbar region NR 17.2.1e

Lack of foot support NR 17.2.1f

Presence of sharp edges in furniture NR 17.2.1j

Absence of electro-mechanical conveyor to facilitate 
the movement of goods at checkouts NR 17.2.1g

The furniture does not meet the anthropometric 
characteristics of 90% of the workers NR 17.2.1a

Organizational
Excessive work pace Observacional, NASA-TLX 

and NR17.6.2e

Lack of rotation between checkout operators Observational and 
NR17.4.1e

Psychosocial and 
cognitive

High mental demand Observational and NASA-
TLX

Too many stressful situations Observational and NASA-
TLX

High level of concentration or attention required Observational and NASA-
TLX

Requirement to perform multiple tasks with high 
cognitive demand

Observational and NASA-
TLX

Absence of visible identification device with the 
operator’s name and/or surname Observational and NR17.5.1

Table 1: Summary of ergonomic risks found during the analysis performed. 

Source: Survey data (2021).
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tools based on the images and videos captured, 
as well as the use of NR17 and Brazilian 
Standard ISO 11226 (NBR ISO 11226), being 
summarized in Table 1.

DISCUSSION
Several studies have been conducted with 

checkout operators from different countries, 
given the large number of complaints, illnesses 
and/or disorders presented by this population, 
mainly due to the intense repetitiveness 
during the execution of their tasks (ALGARNI 
et al., 2020). ; SIRGE et al., 2014; RODACKI 
et al., 2006; RISSÉN et al., 2002; RODACKI 
et al., 2010). However, it is known that high 
repeatability is not the only factor responsible 
for such changes. Thus, other factors inherent 
to the work, such as the inadequate conditions 
of the job and the level of physical and mental 
demand were also taken into account during 
the execution of this study.

In this context, it was observed that the 
regions of the body in which the employees 
reported the greatest complaint of pain were 
the lumbar and lower limbs regions, with 
these pains classified as moderate intensity 
(grade 3) to a lot of discomfort (grade 4). This 
fact may be related to irregularities found at 
the workstation, such as the type of layout, the 
height and type of chair, the lack of support 
for the lumbar region and for the feet, as well 
as other equipment, causing the operator to 
keep harmful postures for body biomechanics, 
which are harmful to your health (SIRGE et 
al., 2014).

The presence of sharp edges in the furniture 
of the evaluated unit (NR 17.2.1j) seems to 
favor the emergence of pathologies such as 
carpal tunnel syndrome, considering that the 
mechanical compression of the wrist structures, 
especially the vasa nervorum, responsible for 
irrigating protective conjunctive structures, 
such as the epineurium, endoneurium and 
perineurium, which stimulate nociceptive and 

sympathetic fibers to release peptide related 
to the calcitocin gene (CGRP) and substance 
P. Thus, the vasodilating action presented by 
these substances contributes to the formation 
of the process inflammation and intraneural 
edema, which in turn leads to a decrease in 
nutritional support to the median nerve, 
associated with a large decrease in venous 
return, resulting in hypoxia and ischemia of 
neural tissue (SARIKCIOGLU et al., 2008; 
EKSTROM; HOLDEN), 2002).

The persistence of this condition 
commonly causes a deterioration of the 
capillary endothelium, with greater leakage 
of proteins and edema, triggering the onset 
of pain, paresthesia, paresis and muscle 
hypotrophy in the area of competence of 
the median nerve. From this situation, 
fibroblast proliferation becomes inevitable, 
with formation of intraneural adhesions 
(epineural and intrafascicular), axonal injury 
with possible degeneration and alteration 
of nerve conduction and anterograde and 
retrograde axoplasmic flow, exposing 
such anatomical structures to the risk of 
development of pathologies such as carpal 
tunnel syndrome, common in these activities 
(JEONG et al., 2009).

The checkout evaluated here does not have 
an electromechanical conveyor, requiring 
operators to flex the trunk and maximum 
extension of the limbs, in order to bring the 
goods close to them, and this factor can be 
further aggravated by the presence of small 
mass products, however in large volume that 
contribute to a high number of shoulder 
abductions and flexions, which consequently 
can lead to the emergence of important 
pathological changes (TRELHA et al., 2007).

In this context, although the checkout 
furniture and its dimensions are emphasized 
in Annex I of NR-17.2.1 (BRASIL, 2002), a 
study carried out by Ballardin et al. (2005) 
in the workplace of checkout operators, 
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demonstrates that furniture is not an 
exclusive factor for poor posture and physical 
overload, since the lack of body awareness 
and ergonomic notions on the part of workers 
was identified. This fact becomes relevant to 
emphasize the essential role of organizational 
programs aimed at raising awareness and 
education of workers about safety at work 
and ergonomics, aiming to promote the well-
being and health of workers (FERNANDES; 
ARÃO, 2018).

It is also known that women have a higher 
risk than men for back pain, although some 
epidemiological studies attribute this finding 
to an information bias (ALPEROVITCH-
NAJESON et al., 2010; MATOS et al., 2008; 
HALES et al., 2008; HALES et al. al., 1994), it 
is believed that this justification is plausible, 
since women have increasingly combined 
household chores with work outside the 
home, where they are exposed to ergonomic 
loads, especially repetitiveness, position and 
work at high speed (FERREIRA et al., 2011).

In addition, anatomically women still have 
intrinsic characteristics inherent to the female 
sex, such as smaller stature, less muscle mass, 
less bone mass, more fragile joints and less 
adapted to strenuous physical effort, greater 
weight of fat, still related to modulation in the 
which can collaborate for the onset and greater 
intensity of pain (QUITON; GREESPAN, 
2007; SIQUEIRA et al., 2005).

The presence of pain in the cervical and 
neck region was also identified, and these 
findings are possibly related to the presence 
of values above the recommended for the 
angle formed by the Frankfurt horizontal 
plane and the presence of constant static 
contractions during the maintenance of 
inadequate postures for execution of tasks 
(WILANDER et al., 2014).

These changes can be explained by the fact 
that the muscles are nourished mainly during 
the period of relaxation, since their internal 

pressure during the period of static activity can 
exceed the value of blood pressure and cause 
compression and consequent occlusion of the 
responsible blood vessels. for its nutrition, 
resulting in the accumulation of lactic acid 
and irritation of the nerve endings, leading to 
symptomatological conditions of pain. Thus, 
static postures require the continuous action 
of the same muscle groups, not allowing 
periods of relaxation for an adequate blood 
supply (SIRGE et al., 2014).

On the other hand, still on the analysis of 
postures, although the result of the RULA 
method in our study indicates a score of 4 
with action level 2 with the need for possible 
changes only after a complete observation, 
these results are similar to those found 
by Piccinini et al. (2009). This finding is 
probably due to the fact that the products 
handled are less than or equal to 10 kg and 
this has a fundamental influence on the 
final evaluation. However, when the work 
environment is studied in greater detail, the 
risks of the activities to which operators are 
exposed are explicit, such as the presence of 
inadequate postures and the lack of furniture 
with standardized measures and formats 
to meet the individual anthropometric 
differences of workers. (BATIZ; SANTOS; 
LICEA, 2009).

In this way, even a considerable part of 
the load that is repetitively manipulated 
presents weights equal to or less than 3 kg, 
such findings may mean favorable conditions 
for the occurrence of musculoskeletal 
pathologies, which according to Moretto 
(2017) has become a serious public health 
problem. in Brazil, since they can lead to 
temporary or permanent work disability, 
resulting from the combination of overload 
of the musculoskeletal system with lack of 
time for muscle recovery, which can cause 
functional limitation and psychosocial 
disorder.
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According to Shinnar et al. (2004), 
professional checkout operators can handle a 
new item every 1-2 seconds or 500 to 1,000 
items per hour, the equivalent of filling more 
than 80 bags performing wrist flexion and 
extension movements averaging up to 600 
times, with an average repetition rate of 1,442 
movements per hour for the dominant hand, 
a rate that falls into the medium risk category 
for the development of occupational injuries. 
Plus they lift over 6,000 lbs or 2,722 kg of 
groceries during an average eight-hour shift.

Due to the nature of their work, workers 
are at high risk of developing musculoskeletal 
disorders in the upper extremities. A recent 
study by Algarni et al. (2020) in checkout 
operators in Saudi Arabia revealed that 90% 
of the supermarket cashiers evaluated had 
symptoms of musculoskeletal disorders in 
the last 12 months. Of these, approximately 
55% reported shoulder pain, demonstrating 
consistency with our study and also with 
previous studies that reveal the prevalence of 
shoulder pain among supermarket cashiers to 
be between 43% and 51% (SIRGE et al., 2014; 
NIEDHAMMER et al, 1998). 

These findings also corroborate our results 
obtained through the application of the SI 
method, which evidenced the existence of a 
high risk for musculoskeletal disorders of the 
upper limbs, as well as the TLV-HAL method, 
which indicated a high level of manual activity 
during the execution of the tasks. tasks, which 
according to Harris-Adamson et al. (2016) 
may predispose to an increase in the rate of 
occurrence of carpal tunnel syndrome in this 
population.

Rodacki et al. (2006) states that this is also 
due to the fact that the activities performed 
in this function expose the upper limbs to 
bear more stress load than other areas of the 
body, due to the presence of strength and 
excessive gripping movements with the hands, 
associated with repetitiveness of the same 

movement pattern, mechanical compression 
of structures and insufficient time to 
perform a certain task. Thus, pathologies of 
an inflammatory nature and compressive 
neuropathies of the upper limbs are currently 
the most prevalent and most commonly 
found alterations in these workers, being the 
main causes of absence from work in this 
population, especially in women aged 40 to 
49 years. years in the Brazilian supermarket 
sector (ZAVARIZZI; ALENCAR, 2018).

Regarding the high mental workload 
found by the NASA-TLX tool, this can 
be justified by the fact that the checkout 
operator performs activities that require great 
attention, such as passing all items, collecting 
payment, counting money and the correct 
supply of change, in addition to the need to 
close the cashier during the end of the day, 
an activity that includes, in addition to other 
functions, the organization of banknotes, 
coins, tickets and checks (RODACKI et al., 
2010; SHINNAR et al., 2004).

Not only that, in view of the direct contact 
of these professionals with customers, these 
workers often perform tasks beyond what is 
established for their function, complaints are 
often received about the service, which most 
often fall on the operators, such as complaints 
of different types, which can range from poor 
customer service, according to the customer’s 
opinion, to the lack of a particular product 
on the market, priceless goods, delays in the 
card or check payment system, some of which 
do not correspond to the work content of the 
station and which are not the responsibility of 
the supermarket checkout operator (BATIZ; 
SANTOS; LICEA, 2009).

In this way, all these situations directly 
influence the health of workers and especially 
the productivity of the company, since they 
are causes that cause absenteeism at work. For 
this reason, carrying out ergonomic analyzes 
at work stations with the implementation 
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of possible changes are recommended in 
this context, since organizational changes 
in the work environment, such as the 
implementation of rotation of activities and the 
increase in the number of hours worked, are 
important aspects evaluated by organizational 
ergonomics (CROON et al., 2008).

CONCLUSION
It is concluded that there is a high risk 

of repetitiveness and mental demand in the 
tasks performed, as well as a high risk for the 
development of musculoskeletal disorders in 
the upper limbs resulting from the movement 
pattern and inadequate postures assumed 
during the workday.

The inadequacy of furniture and the 
presence of biomechanical, organizational, 
psychosocial and cognitive risks were 
identified, as well as the predominance of 
pain in the lumbar region and legs. Thus, it 
is suggested the implementation of corrective 
measures to minimize such risks. 

REFERENCES 
ALGARNI, F.S. et al. Distúrbios Osteomusculares Autorrelatados e Qualidade de Vida em Caixa de Supermercado. Int J 
Environ Res Saúde Pública. v.17, n. 24, p. 9256, 2020. 

ALPEROVITCH-NAJENSON, D. et al. Low back pain among professional bus drivers: ergonomic and occupational-
psychosocial risk factors. Isr Med Assoc J. v.12, n.1, p.26-31, 2010.

BALLARDIN, L. et al. Análise Ergonômica dos Postos de Trabalho de Operadores de Caixa de Supermercado. Revista 
Produção Online, Florianópolis, v.5, n. 3, p. 45-50, 2005.

BATIZ, E. C.; SANTOS, A.F; LICEA, O.E.A. A postura no trabalho dos operadores de checkout de supermercados: uma 
necessidade constante de análises. Prod., São Paulo, v. 19, n. 1, p. 190-201, 2009.

BRASIL. Ministério da Saúde. Saúde Brasil Estados 2018: uma análise de situação de saúde segundo o perfil de mortalidade 
dos estados brasileiros e do Distrito Federal. Brasília: Ministério da Saúde, p. 374, 2018.

BRASIL. Ministério do Trabalho e Emprego. Manual de aplicação da Norma Regulamentadora nº 17. 2. ed. Brasília: MTE, 
2002.

BRASIL. Resolução nº 466, de 12 de dezembro de 2012. Ministério da Saúde: Conselho Nacional de Saúde. Disponível em: 
http://bvsms.saude.gov.br/bvs/saudelegis/cns/2013/res0466_12_12_2012.html. Acesso em: 15 de out 2020.

CORLETT, E. N.; MANENICA, I. The effects and measurement of working postures. Applied Ergonomics, v. 11, n. 1, p. 
7-16, 1980.



15
International Journal of Health Science ISSN 2764-0159 DOI 10.22533/at.ed.1592272205068

CROON, E.M. et al. Psychometric properties of the Need for Revory after work scale: test-retest reliability and sensitivity to 
detect change. Occup Environ Med. v.63, n.3, p.202-206, 2006. 

EKSTROM, R.A.; HOLDEN, K. Examination of and intervention for a patient with chronic lateral elbow pain with signs of 
nerve entrapment. Phys Th er v.82, n.11, p.1077-86, 2002.

FERNANDES, A.E.; ARÃO, I.R. Análise Ergonômica Do Trabalho Do Checkout De Um Supermercado. Rev Interdisciplinar 
De Pós-Graduação Da Faculdade Araguaia. n.1, v.1, p. 42-20, 2018.

FERREIRA, G.D. et al. Prevalência de dor nas costas e fatores associados em adultos do Sul do Brasil: estudo de base 
populacional. Rev Bras Fisioter. v.15, n.1, p. 31-6, 2011.

HALES, T.R. et al. Musculoskeletal disorders among visual display terminal users in a telecommunications company. 
Ergonomics. v.37, n.10, p.1603-2, 1994.

HARRIS-ADAMSON, C. et al. Biomechanical and psychosocial exposures are independent risk factors for carpal tunnel 
syndrome: assessment of confounding using causal diagrams. Occup Environ Med. v.73, n.11, p.727-734, 2016.

JEONG, J.O. et al. Dual angiogenic and neurotrophic eff ects of bone marrow-derived endothelial progenitor cells on diabetic 
neuropathy. Circulation v.119, n.5, p. 699-708, 2009. 

MATOS, M.G. et al. Dor lombar em usuários de um plano de saúde: prevalência e fatores associados. Cad Saúde Pública. 
v.24, n.9, p.2115-22, 2008. 

MOORE, J.S.; GARG, A. The Strain Index. In: KARWOWSKI, W. International Encyclopedia of Ergonomics and Human 
Factors. [s.l.]: CRC Press, 2006.

MOREIRA, E. J. T.; BASTOS, T. S.; NEPOMUCENO. Análise exploratória sobre o posto de trabalho de operadoras de 
checkout de supermercados de Nova Iguaçu e Rio de Janeiro. In Anais do 31º Encontro Nacional De Engenharia De 
Produção, Inovação Tecnológica e Propriedade Intelectual: Desafios da Engenharia de Produção na Consolidação 
do Brasil no Cenário Econômico Mundial. Belo Horizonte, 2011. Disponível em: http://www.abepro.org.br/biblioteca/
enegep2011_tn_sto_138_873_17944.pdf. Acesso em: 31 out 2020.

MORETTO, A.F. et al. Sintomas osteomusculares e qualidade de vida em costureiras do município de Indaial, Santa Catarina. 
Fisioter Pesqui. v.24, n.2, p.163-168, 2017.

NIEDHAMMER, I. et al. Distúrbios do ombro relacionados à organização do trabalho e outros fatores ocupacionais em 
caixas de supermercado. Int. J. Occup. Environ. Saúde. v.4, n.3, p.168–178, 1998.

PICCININI, A. M. et al. Avaliação e Intervenção Fisioterapêutica em um Posto de Trabalho. Revista Inspirar. v.1, n. 3, p. 
26-28, 2009.

QUITON, R.L.; GREENSPAN, J.D. Sex differences in endogenous pain modulation by distracting andpainful conditioning 
stimulation. Pain. v.132, n.1, p.134-49, 2007. 

RENAULT, D.S. Regie Nationale. Método de los Perfiles de Puesto. 1976.

RISSÉN, D. et al. Reações psicofisiológicas de estresse, atividade do músculo trapézio e dor no pescoço e ombro entre 
mulheres caixas antes e após a introdução da rotação de trabalho. Estresse no trabalho. v.16, n.3, p.127–137, 2002. 

RODACKI, A.L. et al. The effect of handling products of different weights on the kinematics of supermarket checkout trunks. 
Int. J. Ind. Ergon. v.36, n.5, p. 129–134, 2006. 

RODACKI, A.L. et al. The effect of different supermarket checkout workstations on trunk kinematics of checkout operators. 
Raz. J. Phys. Ther. v.14, n.1, p.38-44, 2010.

SARIKCIOGLU, L. et al. Morphological and ultrastructural analysis of the watershed zones after stripping of the vasa 
nervorum. Int J Neurosci v.118, n.8, p.1145-55, 2008. 



16
International Journal of Health Science ISSN 2764-0159 DOI 10.22533/at.ed.1592272205068

SHINNAR, A. et al. Survey of ergonomic features of supermarket cash registers. Int J Ind Ergon. v.34, n.1, p.535-41, 2004.

SIQUEIRA, F.V. et al. Epidemiology of physiotherapy utilization among adults and elderly. Rev Saúde Pública. v.39, n.4, 
p.663-8, 2005.

SIRGE, T. et al. Sintomas musculoesqueléticos e fadiga percebida e características do trabalho em caixas de supermercado. 
Agron. Res. v.12, n.6, p. 915–924, 2014.

SOUZA, J.A.C; MAZINI FILHO, M.L. Análise ergonômica dos movimentos e posturas dos operadores de checkout em um 
supermercado localizado na cidade de Cataguases, Minas Gerais. Gest. Prod. v.24, n.1, p. 123-135, 2017.

TRELHA, C. S. et al. Análise de posturas e movimentos de operadores de checkouts de supermercado. Revista Fisioterapia 
em Movimento. v.20, n.1, p. 45-52, 2007.

WILANDER, A.M. Inflammatory biomarkers in serum in owner with and without work-related neck/shoulder complaints. 
BMC Musculoskelet. Desordem. v.15, n.5, p.103-106, 2014.

ZAVARIZZI, C.P; ALENCAR, M.C.B. Afastamento do trabalho e os percursos terapêuticos de trabalhadores acometidos por 
LER/Dort. Saúde Debate. Rio de Janeiro, v. 42, n. 116, p. 113-124, jan.  2018. 


