Lupine Online Journal of
Medical Sciences
DOI: 10.32474/LOJMS.2020.04.000184

ISSN: 2641-1725

Research Article

QEC Assessment Using at Cable Industry in Order to
Prevent Musculoskeletal Disorders (MSD)
Cuellar J*, Solís C, Hernández JM and Velázquez JD
Area of Industrial Engineering and Management, School of Chemistry, Universidad Autonoma de Nuevo Leon, Cd. Universitaria, San Nicolás
de los Garza, México
*Corresponding author: Cuellar J, Area of Industrial Engineering and Management, School of Chemistry, Universidad Autonoma de
Nuevo Leon, Cd. Universitaria, San Nicolás de los Garza, 66455, Nuevo León, México
Received:

Published:

December 14, 2019

January 07,2020

Abstract
There are many activities performed in a repeated way and in a risk positions that cause fatigue and subsequently may origin
musculoskeletal disorders (MSD). Although the disorders may appear as a consequence of an intense effort, its development is
a multifactorial process, but it usually occurs because the prolonged exposure in certain positions or movements. The purpose
of this study was to evaluate the cable manufacturing process with the Quick Exposure Check (QEC) assessment, in order to
associate the work demands with fatigue. By a transversal design, 70 operators were studied in different operational activities in a
production plant. A prevalent ratio (PR) of 31% back MSD was found. The low back pain is one of the most common condition that
affects millions of people, it represents the first cause of temporary disability due to general illness. It is estimated that 80% of the
population has suffered at some time during his life. The implementation of the evaluation system CCR was purposed in order to
prevent ergonomics risk.
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Introduction
There are works related musculoskeletal disorders, which
are developed consequently of work-related activities, are a
common health problem throughout the industrialized world and
one of the major causes of disability. There are increased risks
of musculoskeletal disorders, for some body parts; back, neck
shoulders and upper extremities of the body. According to the

Social Security Institute of Mexico, the MSD increased in the year
2015 by 47%. The development MSD is multifactorial, but it is
usually appearing due to prolonged exposure in certain positions
and movements that are apparently harmless and are usually
ignored until the symptom becomes chronical and a permanent
damage. The Quick Exposure Check (QEC) assessment is one of the
observational tools developed for health professionals to evaluate
the individual’s exposure to accumulative trauma disorders
risks [1]. It is a tool widely accepted by ergonomists and health
professionals to determine the risk factor to which workers
are exposed when performing a task. The QEC assessment is
sensitive to change depending to the exposure, before and after an
ergonomic intervention. It is a reliable and applicable tool in a wide
Copyright © All rights are reserved by Cuellar J.

range of jobs [2]. With a short training, the evaluation can usually
be completed in 10 minutes for each task. This tool is used both
for research and for making changes in the workplace. It is used in
countries such as France, Norway, Iran, Saudi Arabia, Korea, Spain,
South Africa, Brazil and Singapore [3].

The risk posture occurs when there is an incompatibility
between the body dimensions of the work requirements and
workstation design. If certain postures are made for prolonged
periods or repetitively, the fatigue rates will increase and the MSD
injuries also [4]. The International Labor Organization mentioned
that the risk factors that cause MSD development are the force,
load manual handling, flexed postures, movements repetitive and
psychosocial factors. The low back pain is one of the most common
condition that affects millions of people, it represents the first cause
of temporary disability due to general illness. It is estimated that
80% of the population has suffered at some time during his life [5].

Method

The cross-sectional study was conducted at an electric cable
manufacturing Company in the metropolitan area of Monterrey
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City, during the month of May 2019. A non-probabilistic sample of
70 workers in the production area was formed. The data collection
was made through Quick Exposure Check (QEC) assessment [6,7].

Assessment

The QEC ergonomic evaluation sheet consists of 15 questions
oriented to acknowledge duration, frequency and load weight.
The assessment is structured in four blocks, corresponding to
body segments (back, shoulder/arm, hand/wrist, neck) and four
sections which correspond to additional factors (driving, vibration,
fatigue and stress). The scores are selected from the answers
Table 1: Exposure Level QEC.

obtained. Once identified, the crossing point of the combination
is obtained. The rest of the scores are identified in the evaluation.
The total segment score is obtained by adding each column partial
scores. Finally, the body segment total score is added. The same
procedure was repeated for each body segment, and the QEC
assessment provides exposure scores for each body area. In order
to understand the results, risk factors are load weight, duration,
frequency, posture, are considered for each body segment total
score. Once the evaluation is completed, body segment crossing
score are added with the purpose of obtain risk exposure level
(Table 1).

Score

Low

Moderate

High

Very Height

Back

10-20

22-30

32-40

≥30

Wrist

10-20

22-30

32-40

≥42

Shoulder
Neck

Data analysis

10-20
4-6

22-30
8-10

The statistical analysis was made by IBM SPSS Statistics 22.0
program. The prevalence ratio (PR) was calculate and multivariate
cluster analysis was performed. Establishing the statistical
significance level at p <0.05 and the 95% confidence interval. The
first step was to form homogeneous groups of frequency and body
postures. For this, a cluster analysis was performed in order to have
the maximum homogeneity. After the group with high risk was
identified, a table contingency was prepared with the purpose of

32-40
12-14

≥42
≥42

identify the PR. Finally, statistical significance was performed using
Pearson´s χ² test [8,9].

Results

A total of 70 workers participated in the QEC assessment, of
which 95% were men. Ages ranged from 18 to 55, with a mean
of 33 years (S.D. ± 10.39). The main labor requirements reported
were, work´s intensity (repetitiveness) and activities’ kind position
(movements, postures and handling of loads). The results of the
assessed area are shown in the (Figure1).

Figure 1: Level Risk Results.
22 jobs obtained a final score of 32 point that represent 32%
of the jobs evaluated, and 24 jobs got a final score 25 point that
represent at 34%. The rest of the areas evaluated were classified
with low risk category, according with the exposure level QEC Table
1. The main risk ergonomic problems were found on the back and

shoulders, this due to frequency and posture flexed [10,11].

Through Cluster Analysis the 70 workers were associated in
two groups. One group was formed by the people with high scores
in the back and shoulder posture and the other one with a lows
scores in the different body parts (Table 2).
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Table 2: Cluster Groups.

Table 5: Chi square Test Back Posture.
CLUSTER
1

2

Back posture

2.34

1.78

Shoulder posture

1.86

1.29

Back frequency

2.38

Shoulder frequency

1.34

1.97

Neck posture

1.34

1.72

1.41

Total

Infrequent

Frequent

Very
frequent

Total

Neutral

11

7

4

22

Excessive

9

7

7

23

26

11

25

19

8
70

Table 4: Back Posture Contingency.

Fatigue

Neutral
Back
Posture

Moderate
Excessive

Total

Count

Yes

21

1

Total
22

% Back post

95.50%

4.50%

100.00%

Count

11

14

25

% Total

30.00%

1.40%

31.40%

% Back post

44.00%

56.00%

100.00%

Count

5

18

23

% Total

15.70%

20.00%

35.70%

% Backpost

21.70%

78.30%

100.00%

Count

37

33

70

% Total

% Backpost
% Total

7.10%

52.90%
52.90%

25.70%
47.10%
47.10%

70

32.90%

100.00%
100.00%

Count

No

Yes

19

7

Total
26

% Dentro
de
backfreq

73.10%

26.90%

100.00%

Frequent

% Dentro
de
backfreq

Count

12

48.00%

13

52.00%

25

100.00%

Count

6

13

19

Back
Frequency

25

A Pearson´s χ² test was used in order to find association
between back posture and fatigue. The result show that 33 workers
informed that were tired at the end of the workday, which represents
47%. The workers that were evaluated with an excessive posture,
78% of them reported fatigue (See Table 4). According with the chisquare vale 25.745, could confirm that the PR is 31% of Back MSD
(See Table 5).
No

0

Infrequent

Back Frecuency

6

Sig.

2

Fatigue

Table 3: Contingency Table Back Posture * Back Frequency.

Moderate

gl

Table 6: Back Frequency Contingency.

According with the Table 3, 7 workers reported that they had an
excessive posture and very frequent movements in the body back.
8 workers reported that they had a moderate posture and very
frequent movements, and 7 workers registered excessive posture
and moderate frequency in the back. The MSD Prevalence was 31%
(n=22) (Table 3).

Back
Posture

Value
25.745a

In the same way, Pearson´s χ² test was used in order to find
association between back frequency and fatigue. The result show
that 19 workers have a very frequent job, and 68% reported fatigue
and the end of the workday. The chi-square value was 7.95, so exist
a back MSD (Table 6 & 7).

1.39

1.9

Wrist frequency

N valid cases

1.56

2.17

Wrist posture

Pearson chi square

Very
frequent

% Total

% Total

17.10%

Discussion

35.70%

68.40%

100.00%

Count

37

33

70

% Total

8.60%

52.90%
52.90%

Table 7: Chi square Test Back Frequency.

N valid cases

18.60%

37.10%

31.60%

% Total

Pearson chi square

10.00%

% Dentro
de
backfreq
% Dentro
de
backfreq

Total

27.10%

18.60%
47.10%
47.10%

27.10%

100.00%
100.00%

Value

gl

Sig.

7.955a

200.00%

0.019

7000.00%

The findings of this study showed that 3 of 10 workers reported
some type of risk associated with MSD. This result are in harmony
with the Mexican national PR. The MSDs are the most frequent
occupational diseases in the working population. In the analyzed
are exist actives with high frequency and forced postures, and
for these reasons some injuries would be development among
industrial workers likely. Is very important to mention that exists
an incorrect manual handing of loads, because lifting objects from
floor level, increases the possibility of back MSD five times [12,13].

We propose the implementation of evaluation system CCR
(Complaint, Check, and Redesign). The first step of the system is to
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know the “complaints” of the workers. According with the Federal
Labor Law of México every company with more than 100 workers
must to have a medical department. This department must collect
work-related complaints in order to identify risk exposure that may
origin a MSD. The second step is to “Check” the high incidence area,
using the QEC assessment tool once a year. We recommend QEC
assessment because is simple and easy to use if it is compared with
other assessments. The third step is to “Redesign” the workplace
based in ergonomic principles supported mainly in anthropometric
measures. Due to the chances that occur in weight and height
anthropometric measures need to be review once a year. This study
demonstrated that shoulder, back and neck are more at risk in
terms of MSD. The workers should receive training on evaluation
system CCR in order modify workplaces and eliminate the risks
related to work related musculoskeletal disorders.
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