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ABSTRACT Work-related stress is one of the ten most frequent occupational health problems worldwide
and precedes a variety of serious mental disorders. It occurs when employees’ capabilities fail to meet job
demands or when their knowledge and skills are insufficient to comply with company expectations. The aim
of this research was to evaluate the impact of working hours and burnout syndrome (BS) on the appearance
of musculoskeletal discomfort (MSD) through three dimensions. A cross-sectional study was conducted on
472 middle and senior management staff in the industrial sector in Mexico. Structural Equation Modeling
was used to evaluate the relationship between variables. The results showed that 54% of participants reported
to be working a maximum of 48 hours a week, the four most frequent MSD occurring in the low back, upper
back, neck and eyes. Regarding BS, 59.6% of the participants experienced it at levels ranging from medium
to extreme. These findings showed that working hours have a direct impact on emotional exhaustion and
indirectly affect MSD and the dimensions of professional efficacy and cynicism. In addition, discomfort in
the upper back is directly associated to ailments in the low back and neck and indirectly, to discomfort in
the eyes. This points to the need for a greater focus on developing specific measures to reduce or prevent
musculoskeletal discomfort symptoms which result from employees’ long working hours and emotional
exhaustion.

INDEX TERMS Burnout syndrome, musculoskeletal discomfort, structural equation modeling, working
hours.

I. INTRODUCTION
There are factors associated with the work environment that
can affect a worker’s mental health, for example, an inap-
propriate interaction between the type of work and the skills
and competencies of the person. Such aspects can also influ-
ence, for instance, the environment’s level of organization
and the advantages a company may offer to carry out the
work [1]. When workers experience mental health problems,
they become more susceptible to the negative effects of stress
due to lower psychological resistance, lack of social support,
and difficulties in the environment when facing the problems.

The associate editor coordinating the review of this manuscript and
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Health systems across the world are still unable to respond
adequately to the burden of mental disorders. It has been
estimated that more than 40 million people suffer from some
type of mental disorder, and of these, 4-5 million people
are considered seriously mentally ill [2]. Furthermore, when
compared to adults between the ages of 26-49 years (22.2%)
and to those over 50 (13.8%), adolescents aged 18-25 feature
a higher incidence of mental illness (25.8%) [2]. Addition-
ally, in low and middle-income countries, between 76% and
85% of people with severe mental disorders do not receive
treatment; this figure is also high in high-income countries,
between 35% and 50% [3]. The above statistics translate into
significant figures of the world population, which have moti-
vated international organizations such as the World Health
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Organization and the National Institute of Mental Health to
focus their efforts on reducing and controlling this problem.

Work stress, in particular, has been recognized as a back-
ground for mental disorders and as one of the ten main work-
related health problems [4]. It occurs when the demands of the
job do not align with the employee’s capabilities or when a
worker’s knowledge and skills do not match the expectations
of a company [5]; either scenario can result in a worker’s
physical and/or mental saturation, thus creating an imbalance
between his/her work and personal life [6].

Worker stress is a growing concern worldwide; not only in
developed economies such as those in Europe or North Amer-
ica, but also in developing countries which are undergoing
rapid industrialization [4].

In the United States, studies report that work stress is
the main source of stress in the daily lives of adults and
is progressively increasing [7]. Currently, 26% of American
workers claim to have experienced work stress, while 29%
report having presented some kind of stress at some level [7].
Regarding the Mexican context, the percentage of stressed
workers is 75%, surpassing countries such as China and the
United States [6].

Although stress is not a disease, it is the first sign of a larger
problem that can result in long-term damages [8]. Among the
long-term consequences of work stress are; reduced produc-
tivity, lower quality of life, heart diseases, asthma, headaches,
depression, anxiety [9], risk of addictions [6], musculoskele-
tal discomfort (MSD), exhaustion at work [4], and the onset
of Burnout Syndrome (BS) [10], to name a few.

In the industrial sector, specifically, the trend over the past
20 years has shown that both MSD and BS have adverse
effects on worker’s health [11], [12].

Standing out among the risk factors identified in the devel-
opment of MSD are certain psychosocial stressors such as
high mental loads, low job recognition levels, and a lack of
social support [13]. In the United States, the occurrence of
visual symptoms andMSD in upper extremities has increased
dramatically from 40% to 80% in the last 20 years, while
broader surveys worldwide have shown a prevalence of dis-
comfort in the upper extremities and neck among officework-
ers that ranges from 24% to 44% over a year [14].

On the other hand, in the automotive industry, the type
of organization has been shown to influence discomfort
problems; for example, Lean Production/Just In Time has
been identified as a main cause of the development of MSD
in the upper extremities, fatigue, tension, and stress [11].
Although MSD could be directly associated with forced pos-
tures or deadlift loads, the risk of MSD has also been found
in static routines [15] which affect tendons, tendon sheaths,
muscles, nerves, bursae, and blood vessels in the body [13].

This research work was carried out in the border state
of Baja California, Mexico, which is meaningful, among
other things, because it occupies first place in the number of
manufacturing establishments in the country with 17.7% [16]
and second place in the category of total employed personnel
with 14.9% [16].

This work zeros in on the personnel of the manufactur-
ing, maquiladora, and export services industry in Mexico
(IMMEX), as this sector contributes to the Mexican economy
by strengthening Mexico’s export competitiveness, as well
as by reducing logistics costs, both of which encourage
investment attraction and retention in the country [17]. In the
last quarter of 2019 alone, $10,621,936 USD was generated
in merchandise exports, highlighting the importance of this
activity in the country’s economic development [18].

Research from an academic perspective provides state-of-
the-art contributions by considering issues of global interest
in terms of the impact that the BS, the working hours, and the
MSDhave in themiddle and uppermanagement population in
the IMMEX, in order to enrich the scarce existing literature
regarding the Mexican population [19]. The main objective
of this research was to propose and validate a model that
associates the duration of the working day through working
hours with the presence of the most frequent BS and MSD in
the particular population under study.

Unlike the other models proposed in the literature, the orig-
inality of this research lies, on the one hand, in the explored
geographical area, namely, the state of Baja California,
Mexico. A second novel aspect is the population under study,
that is, the middle and upper management of the IMMEX,
a little-explored work group, which, due to time constraints
and/or company policies, often falls outside of the scope
of research. Finally, a third aspect is that it considers the
proposal of a new model with specific relationships between
working hours, BS, and MSD, which are theoretically
supported.

Just as there are psychosocial risk factors in every work-
place, the IMMEX middle and senior managers also feature
these indicators, which invites them to pay due attention to
the phenomenon. Usually, these workers remain in the same
position for long periods of time [19], becoming sedentary
workers with long working hours. It is important to focus this
research on such personnel because of the constant tension
they undergo as a result of their decision-making in situations
of uncertainty. The activities they carry out are aimed at
increasing organizational effectiveness, often at the expense
of human well-being.

With a pertinent theoretical basis, specific hypotheses for
the population were developed, which are presented in the
next section. Such hypotheses were tested through modeling
of structural equations.

II. HYPHOTESIS DEVELOPMENT
Over the course of more than 30 years, copious research
on burnout has improved the understanding of this
phenomenon [20]. In the industrial context, the role of psy-
chosocial factors in the development and persistence of
musculoskeletal symptoms has been widely recognized [21].
Studies have found that all dimensions of the BS are directly
and positively associated with risk factors for musculoskele-
tal pain [12], [22]. Likewise, occupational stress direct risks
on health are associated with MSD, specifically with: back,
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neck and shoulder problems [23] even in apparently healthy
workers [12].

In general, MSD occurs in staff who perform jobs that
entail considerable physical and psychological demands [24],
for example, surgeons [25], nurses [24], [13], dentists [27],
packing workers [28] and construction project managers [29],
to name a few. Nurses undertake an average of 40 working
hours per week, with a standard deviation of 6.7; thus, they
are reported to suffer from low back, neck and knee pains,
which worsen in older-aged nurses and in nurses with greater
emotional exhaustion. Additionally, 67% also reported being
under time pressure to meet work day objectives [15]. How-
ever, other studies concerning personnel with lower physical
demands, such as office workers [30], have examined the
occurrence of and risks associated with shoulders, low back
and neck pains caused by computer work and prolonged
sitting hours [21]. Musculoskeletal symptoms and visual
discomfort are common among this working age popula-
tion [14]. Similar predictors associated with MSD, such as
gender [30] and psychosocial factors, were found inMalaysia
and Australia, where it was also found that more than half
of the participants (52%) exceeded their working hours in
a range of 40 to 54 hours per week [31]. For this sample
of workers, MSD increased as the hours on the computer
lengthened [32].

Another job involving a similar position to that of an office
worker is that of professional drivers [33], where MSD are
also present in the neck, shoulders, wrists [34], and back [33].

The relationship between BS and MSD was examined in
seven occupational groups: lawyers, physiotherapists, nurses,
teachers, priests, bus drivers, and technology transfer employ-
ees. The exhaustion dimension of BS was positively asso-
ciated with discomfort in the head, neck, shoulders, upper
back, and low back in all groups. The cynicism dimen-
sion of burnout was negatively associated with discomfort
in the head, neck, shoulders, upper back, and low back
in five groups. Finally, professional efficacy was slightly
weaker and inconsistently (i.e., both positively and nega-
tively) associated with discomfort in the head, neck, shoul-
ders, upper back, and low back in four of the groups [35].
Langballe et al. [35] reported that exhaustion could cause
physical tension and musculoskeletal pain regardless of the
worker’s gender or profession.

In apparently healthy employees, it was noticed that the
increase in burnout levels as a whole (without breaking it
down into its dimensions) was associated with the risk of
developing neck pain, shoulder pain and low back pain [12].

In Finland, employees ages 30–64 years were studied, and
in this population, the prevalence of MSD, which included
chronic low back syndrome, chronic neck syndrome, hip
osteoarthritis, and knee osteoarthritis, increased with the
severity of all three burnout dimensions -exhaustion, cyni-
cism, and professional efficacy [22].

Results found by Valadez et al. [19] among industrial sec-
tor employees showed the emotional exhaustion dimension of
the BS to be the most representative one, causing discomfort

in the low back and neck. On the other hand, no evidence of a
relationship between cynicism and professional efficacy and
MSD was found. In this population in particular, a positive
relationship was found between emotional exhaustion and
cynicism; a negative relationship, between emotional exhaus-
tion and professional efficacy; and finally, a negative one
between cynicism and professional efficacy. In addition, this
study mentioned that employees with high job demands felt
emotionally exhausted; however, it also mentioned that the
social support they received from their colleagues lowered
the feeling of job demand and exhaustion, which led them
to positively face the situations to which they were exposed.
Lastly, 56.5% of workers featured a range of 48 to 56 or
more working hours. Similar relationships have been found
in medical students [36], teaching members [37], and home
care organizations [38].

Both BS and MSD are thought to be reactions to perceived
stressors at work [35], resulting from the large number of
working hours to which a worker is exposed [23]. A situation
of flexibility where workers can have a degree of control
over the scheduling and duration of their work hours and the
location of their work is identified as an important resource
to improve employees’ well-being [31].

Understanding the relationships among these variables
could provide useful information to improve staff perfor-
mance and prevent work-related illnesses.

The relationships between working hours, BS, and MSD,
as common problems, have been scarcely explored in the area
of middle and senior management staff in the IMMEX sector
of Baja California, Mexico. Therefore, a hypothetical model
was developed from the relationships established between the
variables shown in Fig. 1:

FIGURE 1. Initially proposed structure model, where Hrs: working hours,
UpperB: high back, LowB: low back, Exha: BS exhaustion dimension,
Proef: BS professional efficiency dimension and Cyn: BS cynicism
dimension.

Where hypotheses are defined as follows:
Hypothesis 1 (a, b, c, d). The exhaustion dimension of BS

has a direct and positive effect on upper back, low back, neck
and eyes musculoskeletal discomfort respectively.
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Hypothesis 2 (a, b, c, d). The professional efficacy dimen-
sion of BS has a direct and negative effect on upper back, low
back, neck and eyes musculoskeletal discomfort respectively.
Hypothesis 3 (a, b, c, d). The cynicism dimension of BS

has a direct and positive effect on upper back, low back, neck
and eyes musculoskeletal discomfort respectively.
Hypothesis 4a. The working hours have a direct and posi-

tive effect on the dimension exhaustion of BS.
Hypothesis 4b. The working hours have a direct and nega-

tive effect on the professional efficacy dimension of BS.
Hypothesis 4c. The working hours have a direct and posi-

tive effect on the cynicism dimension of BS.
Hypothesis 5a. The exhaustion dimension has a direct and

positive effect on the dimension cynicism of BS.
Hypothesis 5b. The exhaustion dimension has a direct and

negative effect on the professional efficacy dimension of BS.
Hypothesis 5c. The cynicism dimension has a direct and

negative effect on the professional efficacy dimension of BS.

III. MATERIALS AND METHODS
This study was conducted to assess the relationship between
working hours, BS and MSD in middle and senior manage-
ment staff in the manufacturing, maquila, and export service
industry (IMMEX) of Baja California, Mexico. The follow-
ing describes the materials and methods that were used for
this research.

A. QUESTIONNAIRES
For data collection fromworkers, a questionnaire divided into
three sections was used. The first part gathered demographic
data such as age, gender, working hours and the level of edu-
cation, as well as eachworker’s informed consent. The second
section consisted of the Maslach Burnout Inventory General
Survey instrument used to measure the Burnout Syndrome.
Finally, the third section consisted of Marley and Kumar’s
body map.

1) MASLASCH BURNOUT INVENTORY GENERAL SURVEY
(MBI-GS)
Burnout is a psychological syndrome resulting as a prolonged
response to chronic interpersonal stressors on the job [39].
Initially, studies focused on professions oriented to educa-
tion and health care services. The service relationships that
providers develop with their customers require a continuous
and intense level of personal and emotional contact. Although
such relationships can be rewarding and attractive, they can
also be very stressful [39].

Burnout cannot be measured directly; therefore, it must be
considered as a latent variable to be analyzed by means of
appropriate instruments that will allow for the knowledge of
its true nature.

The scale that has had the strongest psychometric proper-
ties and that continues to be most widely used by researchers
is the Maslach Burnout Inventory (MBI), developed by
Maslach and Jackson [40]. The MBI was originally designed
for use in human service occupations. However, in response

TABLE 1. Codes of the MBI-GS instrument.

to teachers and other professionals’ interest in burnout, a sec-
ond and third version of the MBI was soon developed.

To measure workers’ Burnout Syndrome, the Spanish-
translated version of the MBI-GS (see Table 1), proposed
by Moreno [41], was administered. Its general scope allows
it to be answered by any type of professional, however,
it was validated for the study population in the present
investigation [42].

The MBI-GS defines burnout as a crisis in one’s relation-
ship with work, not necessarily as a crisis in one’s relationship
with the people at work; it measures respondents’ relationship
with work on a continuum from engagement to burnout [43].
It consists of 16 items grouped in three dimensions: The
exhaustion (Exha) items include references to both emotional
and physical fatigue but do not make direct reference to peo-
ple as the source of those feelings. The cynicism (Cyn) items
reflect indifference or a distant attitude toward work, but still
refer to the work itself, not to interpersonal relationships at
work. The professional efficacy (Proef) factor focuses more
directly on expectations (e.g., ‘‘At my work, I am confident
that I am effective at getting things done’’). Although it
includes satisfaction with past and present accomplishments,
it explicitly assesses an individual’s expectations of continued
effectiveness at work [43].

The survey features a 7-point Likert scale answer for each
question, where 0 = on no occasion over the course of the
year; 1= very rarely over the course of the year; 2= on some
occasions over the course of the year; 3= on many occasions
over the course of the year; 4= frequently over the course of
the year; 5 = almost every day; and, 6 = every day.
A high degree of burnout is reflected in high scores on

exhaustion and cynicism and low scores on professional effi-
cacy [43].

2) BODY MAP ASSESSMENT OF MUSCULOSKELETAL
DISCOMFORT
In order to measure MSD and eye discomfort, Marley and
Kumar’s body map [44] was used, the development and
validation of which was carried out in a large industrial
population. To develop the instrument, a pilot test was used
with employees of a company; in the end, it was determined
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that using just 18 regions of the body was not sufficient in
the assessment of the discomfort experienced; thus, more
parts of the body were added to arrive at a final version
encompassing 25 body regions [44], a versionwhichwas used
in the present investigation. Of special interest was the case of
the eyes, which were included in the final stage of the instru-
ment’s development after a prevalence of discomfort in this
region of the body was found [44]. Marley and Kumar’s body
map consists of a pictogram of the human body that signals
25 parts where the worker evaluates the frequency and degree
of the discomfort. For the frequency, a scale of 0 to 3 is used
(never, rarely, frequently or constantly), and for the degree of
discomfort, a scale of 0 to 10 is used (ranging from no dis-
comfort to extremely uncomfortable). Based on Marley and
Kumar’s model, and considering the worker’s responses to
the frequency and degree of the discomfort, it is possible to
achieve an evaluation of the worker categorized according
to the following: ‘‘very likely to seek treatment’’ (red zone),
‘‘somewhat likely to seek treatment’’ (yellow zone), or ‘‘not
likely to seek treatment’’ (green zone).

Several studies have used instruments that include the
evaluation of MSD as well as a visual evaluation, and among
them are the following sectors: middle and senior man-
agers [19], university students [45], workers in highway
construction [46], operator teams [47], and workers in gen-
eral [48], with the objective of obtaining a comprehensive
evaluation.

Body maps in general are used in groups of professions
as an instrument of proactive surveillance and easy admin-
istration to help in the early identification of ergonomic
problems or to identify the need for immediate medical
attention [35].

B. WORKING HOURS
The instrument included the working day as a variable; such
data were obtained through the question: ‘‘How many hours
do you work per week?’’ with 5 response options: 32, 42, 45,
48 and 56 hours or more.

C. DATA COLLETION
Data collection was carried out in companies affiliated to
the IMMEX of the cities of Ensenada, Tijuana and Mexicali,
in the state of Baja California, Mexico.

The samples were taken in person at the companies,
by means of a printed questionnaire; whose group of interest
was middle and senior managers alone. Middle managers
included supervisors, group leaders, and technicians from
the production, engineering, and finance departments. On the
other hand, the senior managers interviewed were the heads
of the same departments and director.

Before administering the questionnaires, emails were sent
to the different companies through the Ministry of Labor
and Social Welfare (STPS) to publicize the project. Next,
an appointment was set up with the interested companies
to present the project to the board of directors or to the
departments interested in participating; There were a total

of 11 companies interested in the project, and in the end,
8 companies from the cities of Ensenada, Tijuana and
Mexicali participated.

The administration of the questionnaires was carried out
face-to-face. The interested companies were visited, and the
purpose of the study, the selection criteria, and the directions
to answer each section of the questionnaire was explained to
a maximum of 15 workers through an introductory talk. At all
stages of data collection, emphasis was made for the staff
that participation was voluntary, anonymous and confidential
and that they were free to withdraw from participating in the
investigation if they so wished.

The criteria for exclusion from the sample were: pregnant
women, staff who did not belong to middle and senior man-
agement, and partially or incompletely answered question-
naires.

All participants gave informed consent, and the study
was conducted in accordance with the Declaration of
Helsinki [49].

D. STATISTICAL ANALYSIS
The database was analyzed using the IBM R©SPSS
R©Statistics software version 23 (IBM company, Chicago,
IL, USA), 64 bits edition and with the AmosTM (analysis of
moment structures) complementary package.

As initial phase, the preparation and debugging [50] of
the original database was carried out to comply with the
assumptions of univariate and multivariate normality.

Based on the correlationmatrix, a confirmatory factor anal-
ysis (AFC) was decided upon, and the principal components
method was used for factor extraction. The initial matrix
rotation was developed by means of the Varimax orthogonal
method; which, although it is not the simplest analytical solu-
tion for the existing methods, it is the one showing a clearer
separation between factors [51], and because it is independent
from the distribution assumptions, it is less likely to produce
inadequate solutions.

Sampling adequacy was evaluated through the
Kaiser-Meyer-Olkin (KMO) tests, the Bartlett’s test and the
determinant of the correlation matrix. To measure the degree
of intercorrelations along the variables, the measure of sam-
pling adequacy test (MSA) was used. The reliability estimate
was calculated using Cronbach’s alpha coefficient [52].

Convergent validity was obtained through the average vari-
ance extracted (AVE) [51] calculated as the median of the
variance extracted from the standardized loads of the items
for each construct. The discriminant validity was tested by
means of the AVE test [53].

With the valid instrument, a theory-based model was pro-
posed to know the existing relationship between the duration
of the working day, the BS, and the MSD. The focus of
Structural EquationModeling (SEM)was to evaluate the rela-
tionship between variables with maximum likelihood (ML)
estimator.

Once the parameters were obtained, a model test was con-
ducted in order to assess how well the proposed model fit the
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sample data. Both, global model fit and parameter fit indices
were used. For the first criterion, the relative Chi-square (Chi-
square / degree of freedom, CMIN / DF) was calculated to
judge the discrepancy of the model when the sample size is
large. Additional indices were, the root mean square error
of approximation (RMSEA) and the goodness of fit index
(GFI) as absolute fit indices. Moreover, the relative fit index
(RFI), normed fit index (NFI), Tucker-Lewis index (TLI)
and comparative fit index (CFI) of incremental fit indices
and last parsimony ratio (PRATIO), parsimony normed fit
index (PNFI) and adjusted goodness of fit index (AGFI) of
Parsimony were fit indices as well. Further, based on the
sample size in SEM, Hoelter’s [54] Critical N (CN) was
calculated, providing a reasonable estimate that the data fit
the theoretical model in addition to being useful in parameter
estimation [53].

A second criterion involved the evaluation of the variables
magnitude and direction to find significant relationships. The
proposed hypotheses were validated through the analysis of
the direct, indirect and total effects among the variables.

IV. RESULTS
This section presents the study’s results, which are divided
into the following subsections.

A. DESCRIPTIVE STATISTICS SAMPLE
The total sample consisted of 472 workers, 91.1% of whom
belong to middle management, while 8.9% of them are senior
managers. Regarding working hours per week, 54% of sub-
jects reported spending approximately 48 hours in the office;
18.4% reported a total of 45 hours; 16.5% reported 56 or
more hours; 7.2% reported 42 hours; and, 3.8 % reported
spending a minimum of 32 hours a week working. Out of
those interviewed, 65.9% were male and 34.1% were female.
From the total sample, 26.6% did not feature BS, while 13.8
of both the low and medium levels did feature it, 20.8%
featuring a high level and 25%, an extreme level. The average
age and standard deviation (SD) of the test group was (Mean
± SD) 34.10 ± 9.22 with 5.5 years of work experience.

FIGURE 2. Percentage in treatment zone by body part.

The MSD were monitored through Marley and Kumar’s
bodymap. Fig. 2 shows the results of each body part in the red

zone classification sample, ‘‘very likely to seek treatment.’’
Although the instrument measured 25 body parts, the graph
only shows the 8 most representative parts for the red zone;
the other parts presented values below 5.3% in that zone.

For the purposes of this research, the 4 types of discomfort
which together represent 57.5% of the ‘‘very likely to seek
treatment’’ zone, that is the low back (LowB), upper back
(UpperB), neck, and eyes, which were more frequent among
middle and higher management.

B. VALIDATION OF VARIABLES
The database was properly screened; no missing values were
found, and 104 outliers were removed, which was consid-
ered a conservative level of statistical significance with a
value of p <0.001. There was univariate normality for lep-
tokurtic frequency distributions with values ranging from
0.0140 to 3.139. Regarding the platykurtic frequency distri-
butions, the values ranged from −0.091 to −0.780, and no
cases of extreme kurtosis were found [50].

For the multivariate normality, the Mardia coefficient was
used [55], whose calculated valuewas of 288.With a resulting
coefficient of 52,853, a lower value than the one estimated,
it is possible to assume that the data set complies with the
assumption.

The multicollinearity of the variables was corroborated
by obtaining the squared multiple correlation R_smc^2 [50]
between variables. The values obtained from the data set for
R_smc^2 lay between 0.332 and 0.900; values greater than
these would have suggested multicollinearity problems [50].

The adequacy of applying the AFC and expecting a corre-
lation to exist between the population variables was verified
through the following results: the determinant of the correla-
tion matrix was different from zero, with a value of 2.901E-5,
this indicating that there are variables with very high inter-
correlations, which makes the analysis feasible. As for the
Bartlett test, the null hypothesis with a statistically significant
p-value=0.000 and an approximate X2 of 4856.444 with
120 degrees of freedom was rejected. The value of 0.888,
obtained using the Kaiser-Mayer-Olkin (KMO) test, showed
an adequate relationship between the variables [56].

The range of values for the sampling adequacy measure
was between 0.838 and 0.944, exceeding the 0.5 threshold
value [51].

In the extraction procedure, 3 factors were obtained with
eigenvalues of 6.283 for the first dimension, 3.275 for the
second dimension and 1.306 for the last dimension with a
total explained variance percentage of 67.902%.

The results of this first stage verify and satisfactorily
exceed the types of analysis on the relevance and validity of
the data matrix.

The response consistency for the total instrument was very
good [50], with a value of 0.801. For the case of the Exha
dimensions, an excellent value [50] of 0.900 was obtained;
for Proef and Cyn, the values were also quite good [50], with
0.873 and 0.838 respectively.
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FIGURE 3. Final structural model tested. Numbers are standardized
estimates. Dashed lines indicate nonsignificant loadings, while solid lines
indicate statistical significance at ∗p<0.1, ∗∗p<0.05 and ∗ ∗ ∗p<0.01.

TABLE 2. Correlations among the constructs.

The AVE values for each dimension showed an adequate
convergence [51] for Exha, Proef and Cyn, with values
of 0.625, 0.529 and 0.581 respectively.

The results of the AVE test shown in Table 2 indicate that
the values of the AVE square root found on the diagonal
are greater than the estimated correlations, which provides
evidence that each MBI-GS construct is unique, and which
allows for the analysis of the phenomenon supporting the
discriminant validity.

C. STRUCTURAL EQUATIONS MODEL
The two-step approach was used to examine the hypothetical
relationships raised along the latent variables [51]. First, the
fit and construct validity were tested; the results of testing the
structural theory on the obtained sample will be shown later
in this section.

Fig. 3 represents the SEM results for the relationships
between the duration of working hours (Hrs), the three dimen-
sions of burnout (Exha, Proef, Cyn), and the most represen-
tative musculoskeletal discomfort. Each path in the figure
indicates the association between the variables and constructs
established in the hypotheses, as well as the estimates of stan-
dardized regression weights with ∗p <0.1, ∗ ∗ p <0.05 and
∗ ∗ ∗p <0.01 significance levels.
The initially proposed model suggested that the duration

of the working hours impacted BS through its 3 dimen-
sions and that these in turn were directly related to mus-
culoskeletal discomfort. However, the results indicated that
there were also relationships which were not significant, yet
in order to publicize a proposed model that would describe

TABLE 3. Summary of the adjustment indices to the measurement
models.

the situation of workers in Baja California,Mexico, such non-
significant relationships were removed from the initial model.
Table 3 shows the adjustment rates for both the initial and the
final models proposed by this research.

The adjustment indicators for this model were as follows:
the minimum discrepancy (CMIN) in the χ2 value divided by
its degrees of freedom (df) yielded a value of 2.446, which is
notably lower than 3 [57] and was thus considered an accept-
able indicator. For the absolute fit indices, the root mean
square error of approximation (RMSEA)was used tomeasure
the discrepancy per degree of freedom; for 90% of the highly
significant confidence interval, the value of the RMSEA
index was 0.055, which lies between 0.049 and 0.062, thus
signaling a close fit of themodel [58]. Regarding the GFI, val-
ues higher than 0.90 are normally considered adequate [51];
the proposed model featured a value of 0.924. In terms of
the incremental fit, the most widely used index, the CFI, was
of 0.952, exceeding the 0.95 threshold [59]. Also, a Tucker-
Lewis index (TLI) value of 0.943 places it within the rec-
ommended by Schumacker and Lomax [53]. The NFI is
another fit index, for which a value of 0.922 accounts for
a good fit [51]. The third group, the parsimony fit indices,
was designed specifically to provide information about which
model among a set of competing models is best. Because
such group considers fit in relation to complexity, it results
in values which are considerably lower than other goodness
of fit indices [46]. According to Muliak et al. [60], it is
possible to obtain parsimony of fit indices within the region
of 0.50–1, such as those obtained in this study. The minimum
CN calculated for the present research was a sample of 244
individuals for an α = 0.01.

Fig. 3 shows the final proposed model that contains the
direct relationships that were significant for the middle and
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TABLE 4. Effects decomposition for the proposed model.

senior population; however, variables and constructs were
also represented by indirect effects. The direct, indirect and
total effects found for the proposed final model as shown
in Table 4 are described below.

The duration of the working hours had a positive direct
effect only on the BS dimension of emotional exhaustion,
supporting the H4a. In turn, this dimension showed direct
and positive relationships with the 4 types of musculoskele-
tal discomfort (UpperB, LowB, neck, eyes) considered for
this research, thus supporting the H1a, H1b, H1c and H1d
hypotheses. Additionally, emotional exhaustion also bore a
direct and positive relationship to the cynicism dimension,
thus supporting H5a. Regarding cynicism, the direct rela-
tionship between that dimension and professional efficacy
was negative, which supports H5c. Cynicism also exerted an
impact on eye discomfort, with a direct negative relationship
contrary to that posed by H3d. It is nevertheless shown in
the diagram as being significant. Finally, the relationship
between the exha and proef dimensions has already been
defined by Maslach [43]; however, for the present sample it
was not a significant one, thus rejecting H5b.

On the other hand, the duration of the working hours had
indirect effects on both Proef and Cyn, in addition to the four
most representative types de MDS. Although Exha, along
with the Proef dimension, did not have a significant direct
effect, it did have an indirect impact, also causing indirect
effects on the LowB and neck.

Additionally, Exha featured a total variance explained of
R2 = 0.012; for Proef there was an R2 = 0.107, for
Cyn it was R2 = 0.510; for the MSD UpperB, LowB,
neck and eyes the values of the explained variance were:
R2 = 0.151, 0.260, 0.317 and 0.149 respectively.
Other important findings of the Regards model are those

direct and positive relationships for: UpperB affecting LowB

TABLE 5. Conclusion of hypotheses for the final model.

and neck; as well as LowB and neck affecting eyes. The
relationships found characterize the working population of
IMMEX in the state of Baja California, Mexico.

The SEM results presented the quantitative evaluation of
the proposed theoretical model presented as a set of variables
and constructs.

Finally, the objective of the research was to analyze how
the three dimensions characterizing the BS, the MSD and
working hours are related in the middle and upper manage-
ment of the IMMEX in Baja California,Mexico. It beganwith
an 18-hypothesis approach for workers in Baja California.
Table 5 shows the conclusions for each of them.

V. DISCUSSION
The results of this research work provide the effects of work-
ing hours, the appearance of BS and also the presence of
MSD in the IMMEX middle and upper management pop-
ulation. Of the population surveyed, 54% reported to be
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working between 48 to 56 hours, while 16.5% mentioned
to be working more than 56 hours per week. These figures
clearly show the surplus of hours that staff invest in their work
according to the Federal Labor Law [61]. This is because the
responsibility of making decisions that will impact the entire
organization comes to demand a greater number of working
hours. In addition, it is known that work under pressure is a
characteristic antecedent of fatigue in many industries [62].

Research has shown that afternoon, evening and weekend
work shifts can have negative effects on health such as a
reduction in the quality and quantity of sleep as well as the
appearance of fatigue, anxiety, depression and cardiovascular
diseases to name a few [10].

The importance given to the term ‘‘Burnout’’ (or work
exhaustion) has been increasing to the point that it has now
already been included in the international classification of
diseases [63], which will allow doctors, health centers, and
even insurers to help treat symptoms as of 2022. Regard-
ing Mexico, the 035-STPS-2018 Norm [64] came into force
in 2019; its objective is to establish the necessary elements
to identify, analyze, and prevent psychosocial risk factors,
as well as to promote a favorable organizational environment
in workplaces, an aspect whichwas not previously considered
a priority as shown by the lack of government regulations on
the matter.

The BS was evaluated through a reliable instrument
previously validated among the Mexican population in the
industrial sector [42]. In the proposed model, the BS was
represented by a three-dimensional construct conceptualized
in different dimensions, albeit correlated with each other. The
results place 59.6% of this population of workers at medium-
to-extreme levels, this meaning they should receive attention
due to the negative effects on companies such as associated
costs due to absenteeism and turnover, reduction in perfor-
mance and productivity, and accident rates [23], to mention a
few and which this population may already be showing.

For Maslach [65], age is a future factor to study; espe-
cially, people between the ages of 30 and 40 and older fea-
ture high levels of burnout. One of the main causes for the
development of the syndrome in this sector is the presence
of relationships that do not meet expectations. On the one
hand, middle managers must deliver results to their superi-
ors, outcomes which can in turn be evaluated as insufficient
contributions or as unachieved goals. On the other hand,
senior managers may face situations of rejection from exter-
nal customers, improved offers by competitors, or decreased
productivity in the industry.

Additionally, among the studied population, MSD occurs
mainly in the LowB, UpperB, neck, and eyes in a percentage
greater than 50%. Professions with work routines similar to
those of middle and senior managers, for example, analysts,
assistants, customer service roles, engineers, researchers,
sales staff, and office workers, coincide in the frequency of
MSD with eyestrain and neck, low back [14], [30] and upper
back [21]. The similarity lies in the sedentary posture for long
periods of time and a sustained forward position, such as the

one adopted when using a computer [66], conditions which
have been reported to increase the risk of MSD [35] in office
workers [29] [12], [19]. Although MSD takes a considerable
amount of time to develop as a result of sedentary routines in
office, even minimal discomfort anywhere in the body is an
early sign of danger [67].

It has been found that in office work positions, poor job
satisfaction [68] as well as the lack of implementation of
ergonomic practices [14] in the work environment may be
associated with discomfort in neck, low back, upper back and
shoulders.

Consequently, the effects of physical training, ergonomic
modifications and the combination of both in reducing shoul-
der, neck, and lower back discomfort among office workers
have been examined, with encouraging results. The study
suggests that managers should consider implementing at least
one type of intervention in their offices, and the type of
intervention should be based on the organization’s work envi-
ronment and the convenience of office workers [69].

Regarding the relationships found, the Exha dimension
was the most representative, coinciding with studies in dif-
ferent professions [70], [71] because, out of the three dimen-
sions, it is considered the most receptive to several stressors
in the work environment such as work load and the time
pressure to complete a specific job [65]. In addition to being
affected by the duration of working hours, this dimension
significantly and directly impacted the four type ofMSD con-
sidered. The results are accordance with Valadez et al. [19],
Honkonen et al. [22] and Langballe et al. [35], who hypoth-
esized that the prevalence of physical diseases and MSD
increase particularly with the severity of the Exha dimension.

Regarding the dimensions of Proef and Cyn that consti-
tute BS, no effects were found with MSD, as suggested
by hypotheses H2a, H2b, H2c, H2d, H3a, H3b, and H3c,
except for the Cyn dimension, whose relationship with eye
discomfort was statistically significant, with a confidence
level of 90%, but in the opposite direction to the one originally
posed. This result suggests that a worker’s feeling of cynicism
may present a decrease in eye discomfort. Although this
shows a minimum level of acceptance, for practical purposes
in the studied sector, this relationship was dismissed since
its interpretation is not consistent with the panorama of the
studied sector, it is not supported by a theoretical framework,
and was rejected as hypotheses in a similar population of
middle and upper management [19].

Of the three causal relationships between the dimensions
of the proposed BS, two were significant as they accepted
H5a, which mentions that Exha has a direct and positive
impact on the Cyn, indicating that if workers experience
emotional exhaustion, they will also show attitudes of detach-
ment and indifference towards, their work. This relationship
is consistent with the results obtained by Valadez [19] in a
similar population of middle and upper management. Other
studies have represented BS through these two dimensions
only [72]. Even the single-element measures of Exha and Cyn
feature strong and consistent associations without including
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Proef [36], whose relationship was not significant for this
population of workers.

The effect of Cyn on Proef was significant, supportingH5c,
considering that if the worker has high levels of Cyn, they will
show feelings of incompetence and a lack of productivity at
work. Some models have proposed that these two dimensions
occur in sequence: first, Cyn feelings are experienced, which
in turn leads to Proef [65]. Similar effects between these two
dimensions were found in the research of Valadez et al. [19].

It was found that the Exha dimension mediates the rela-
tionship between the duration of working hours and MSD,
as it lacks any direct effects. Ardahan and Simsek [32] found
that individuals who did not have breaks while working at
a computer experience more pains in their backs, necks,
and shoulders, while their total weight score is significantly
statistically lower compared to those who have breaks; thus,
as the static time increases, so does the discomfort.

In terms of MSD, it is observed that there are relationships
between the different types, and thus, they do not occur
in isolation from each other. This is important, because it
points to the need to contribute to prevention with, a focus
on reducing working hours, considering the positive effects
it can have on people not only in the work context, but in all
areas of their lives [73].

Regarding the presence of BS, studies have found that
the higher the level of schooling, the lower the Exha levels
in employees. In this sense, it is important to consider that
education can be confused with other variables such as the
profession or the position held in the organization. It is possi-
ble that people with higher education have jobs with greater
responsibilities and greater stress. Or it may be that the most
educated people hold higher expectations for their jobs and
are, therefore, more distressed if these expectations are not
met [65], as sometimes happens among the population of
middle and senior managers.

The extensive working hours and various responsibilities
experienced by middle and senior managers may affect the
quality of their nighttime rest. This research work did not
study this variable; however, evidence has been found in
a group of high-level executives, white-collar workers with
high levels of burnout and poor sleep quality. Lack of sleep
has been associated with the three dimensions of burnout,
but there is an especially significant association between
exhaustion and insomnia, sleep initiation and maintenance
disorders or non-restorative sleep [74].

The strong relationship between insomnia and burnout
could be explained by a chronic hyperarousal that might be
related to the accumulation of stress at work responsible
for the disturbing emotion [75]. The findings suggest that
(1) insomnia should be considered for the prevention of
mental illnesses in the workplace; (2) it would be interesting
to include monitoring of sleep parameters in the detection
of burnout, particularly in workers with high job strain; and
(3) participants with high scores of burnout and insom-
nia can be define as a subgroup at high risk of mental
disorder [75].

VI. CONCLUSION
Mental health problems may become debilitating and may
restrict the ability to do a job within a normal range of produc-
tivity. In turn, organizations also tend to be less productive.
In terms of benefits, high levels of psychological well-being
and job satisfaction predict good job performance evenwithin
a few years [62].

In the middle and upper management, the working day
had an indirect impact on the MSD. Although their activities
are predominantly sedentary and entailing moderate physical
effort, musculoskeletal symptoms were still present. A pre-
vious analysis shows that employees who work more than
40 hours per week are more likely to report that their safety
and health is at risk [10]. This points to the need to pay more
attention to the development of specificmeasures to reduce or
prevent the symptoms of musculoskeletal discomfort among
employees in this type of environment since they can impact
on both the physical functions and the quality of life of
individuals [76]. On the other hand, it was not possible to
confirm a direct relationship of the effect of BS (represented
by its three dimensions) on MSD; however, it was possible
to detect that the emotional exhaustion dimension is the most
representative when impacting the MSD in a direct way.

Participants’ interest in the results of this research was
notorious but also encouraging as such population represents
a valuable source of information for the IMMEX of Baja
California. Specifically, company directors, project partici-
pants and even government agencies such as the manufacture
and export industry association and the secretary of labor and
social security are important stake holders in the evaluation of
results in order to propose and implement strategies aimed at
reducing psychosocial risks to which middle and upper man-
agers are exposed and which can trigger long-term physical
discomfort. With current results on the meaning and the rela-
tionships between the working hours, the BS and the MSD
in the group studied, the importance of reinforcing workers’
integral health care has been highlighted, as proposed by
global organizations such as NIOSH, AIS,WHO, ILO among
others. Work organization measures can also be used to help
workers develop individual and collective strategies to deal
with the emotionally difficult aspects of their jobs [10]. It will
be important to include stress management components in the
working population in order to visualize improvements in the
treatment of BS, fatigue and discomfort in extremities such
as the upper ones. This will in turn increase productivity.

VII. LIMITATIONS
The limitation was the difficult access to the IMMEX affil-
iated companies. Although our University granted us per-
mission to reach them, the research process was long and
challenging due to their internal policies. Additionally, many
employees did not participate mainly due to tight work sched-
ules, work meetings, or lack of time to answer the survey.

DISCLOSURE STATEMENT
The authors declare no potential conflicts of interest with
respect to the publication of this paper.

48616 VOLUME 8, 2020



S. Macias-Velasquez et al.: Working Hours, Burnout and MSD in Middle and Senior Management of Mexican Industrial Sector

REFERENCES
[1] World Health Organization. (May 2019). Mental Health in the Work-

place. Accessed: Sep. 18, 2019. [Online]. Available: https://www.who.
int/mental_health/in_the_workplace/en/

[2] National Institute of Mental Health. (Feb. 2019). Mental Illness.
Accessed: Apr. 5, 2019. [Online]. Available: https://www.nimh.nih.gov/
health/statistics/mental-illness.shtml#part_154784

[3] World Health Organization. (Nov. 2019). Mental Disorders. Accessed:
Jan. 10, 2020. [Online]. Available: https://www.who.int/news-room/fact-
sheets/detail/mental-disorders

[4] World Health Organization. Ginebra. (2006). Preventing suicide:
A resource at work. Accessed: Jan. 15, 2018. [Online]. Available: https://
apps.who.int/iris/bitstream/handle/10665/75426/WHO_MNH_MBD_00.
8_spa.pdf?sequence=1&isAllowed=y

[5] International Labour Organizaion. Geneva. (Apr 2016).Workplace Stress:
A Collective Challenge. Accessed: Jan. 20, 2018. [Online]. Available:
https://www.ilo.org/wcmsp5/groups/public/—ed_protect/—protrav/—
safework/documents/publication/wcms_466547.pdf

[6] Instituto Mexicano del Seguro Social. (2019). Estrés Laboral. Accessed:
May 22, 2019. [Online]. Available: http://www.imss.gob.mx/salud-en-
linea/estres-laboral

[7] American Institute of Stress. Weatherford, TX, USA, (2018). Workplace
Stress. Accessed: Feb. 4, 2019. [Online]. Available: https://www.stress.
org/workplace-stress/

[8] A. Martinez, W. Sanchez, R. Benitez, Y. Gonzalez, M. Mejia, and
J. Ortiz, ‘‘A job stress predictive model evaluation through Classifier’s
algorithms,’’ IEEE Latin Amer. Trans., vol. 16, no. 1, pp. 178–185,
Jan. 2018.

[9] G. Shanmugasundaram, S. Yazhini, E. Hemapratha, and S. Nithya,
‘‘A comprehensive review on stress detection techniques,’’ in Proc. IEEE
Int. Conf. Syst., Comput., Autom. Netw. (ICSCAN), Mar. 2019, pp. 1–6, doi:
10.1109/ICSCAN.2019.8878795.

[10] Eurofound Int. Labour Org., Geneva. (2019). Working Conditions in
a Global Perspective. Accessed: Feb. 23, 2019. [Online]. Available:
https://www.ilo.org/wcmsp5/groups/public/—dgreports/—dcomm/—
publ/documents/publication/wcms_696174.pdf

[11] T. Koukoulaki, ‘‘The impact of lean production on musculoskeletal and
psychosocial risks: An examination of sociotechnical trends over 20
years,’’ Appl. Ergonom., vol. 45, no. 2, pp. 198–212, Mar. 2014.

[12] G. Armon, S. Melamed, A. Shirom, and I. Shapira, ‘‘Elevated burnout
predicts the onset of musculoskeletal pain among apparently healthy
employees.,’’ J. Occupational Health Psychol., vol. 15, no. 4, pp. 399–408,
2010.

[13] E. M. Eatough, J. D. Way, and C.-H. Chang, ‘‘Understanding the link
between psychosocial work stressors and work-related musculoskeletal
complaints,’’ Appl. Ergonom., vol. 43, no. 3, pp. 554–563, May 2012.

[14] M. M. Robertson, Y.-H. Huang, and N. Larson, ‘‘The relationship among
computer work, environmental design, and musculoskeletal and visual
discomfort: Examining the moderating role of supervisory relations and
co-worker support,’’ Int. Arch. Occupational Environ. Health, vol. 89,
no. 1, pp. 7–22, Jan. 2016.

[15] T. Freimann, D. Coggon, E. Merisalu, L. Animägi, and M. Pääsuke,
‘‘Risk factors for musculoskeletal pain amongst nurses in estonia: A cross-
sectional study,’’ BMC Musculoskeletal Disorders, vol. 14, no. 1, p. 334,
Dec. 2013.

[16] (2019). Estadística Manufacturera y Maquiladora de Exportación,
Instituto Nacional de Estadística y Geografía. Accessed: Jan. 13, 2020.
[Online]. Available: https://www.inegi.org.mx/temas/manufacturasexp/
default.html#Tabulados

[17] Secretaria de Economía. (2010). Industria Manufacturera, Maquiladora y
de Servicio de Exportación. Accessed: Jan. 13, 2020. [Online]. Available:
http://www.2006-2012.economia.gob.mx/comunidad-negocios/industria-
y-comercio/instrumentos-de-comercio-exterior/immex

[18] (2019). Exportaciones de Mercancía Por Entidad Federativa, Instituto
Nacional de Estadística y Geografía. Accessed: Jan. 12, 2020. [Online].
Available: https://www.inegi.org.mx/temas/exportacionesef/default.
html#Informacion_general

[19] S. G. Valadez-Torres, A. A. Maldonado-Macías, J. L. Garcia-Alcaraz,
M. D. R. Camacho-Alamilla, L. Avelar-Sosa, and C. O. Balderrama-
Armendariz, ‘‘Analysis of burnout syndrome, musculoskeletal complaints,
and job content in middle and senior managers: Case study of manufactur-
ing industries in ciudad Juárez, mexico,’’Work, vol. 58, no. 4, pp. 549–565,
Dec. 2017.

[20] S.-G. Trépanier, C. Fernet, S. Austin, and J. Ménard, ‘‘Revisiting the inter-
play between burnout and work engagement: An exploratory structural
equation modeling (ESEM) approach,’’ Burnout Res., vol. 2, nos. 2–3,
pp. 51–59, Sep. 2015.

[21] P. Janwantanakul, P. Pensri, V. Jiamjarasrangsri, and T. Sinsongsook,
‘‘Prevalence of self-reported musculoskeletal symptoms among office
workers,’’ Occupational Med., vol. 58, no. 6, pp. 436–438, Sep. 2008.

[22] T. Honkonen, K. Ahola, M. Pertovaara, E. Isometsä, R. Kalimo, E. Nykyri,
A. Aromaa, and J. Lönnqvist, ‘‘The association between burnout and
physical illness in the general population–results from the finnish health
2000 study,’’ J. Psychosomatic Res., vol. 61, no. 1, pp. 59–66, Jul. 2006.

[23] I. Houtman, K. Jettinghoff, and L. Cedillo, World Health Organization.
Suiza, Ginebra. (2008). Sensibilizando Sobre El Estrés Laboral En Los
Países en Desarrollo. Accessed: Apr. 18, 2019. [Online]. Available:
https://apps.who.int/iris/bitstream/handle/10665/43770/9789243591650
_spa.pdf;jsessionid=FF023500EAB47C96E08BFDF2D4F4C428?
sequence=1

[24] A. S. Sorour and M. M. A. El-Maksoud, ‘‘Relationship between muscu-
loskeletal disorders, job demands, and burnout among emergency nurses,’’
Adv. Emergency Nursing J., vol. 34, no. 3, pp. 272–282, 2012.

[25] I. Dianat, A. Bazazan,M.A. Souraki Azad, and S. S. Salimi, ‘‘Work-related
physical, psychosocial and individual factors associated with muscu-
loskeletal symptoms among surgeons: Implications for ergonomic inter-
ventions,’’ Appl. Ergonom., vol. 67, pp. 115–124, Feb. 2018.

[26] K. G. Davis and S. E. Kotowski, ‘‘Prevalence of musculoskeletal disorders
for nurses in hospitals, long-term care facilities, and home health care,’’
Hum. Factors: J. Hum. Factors Ergonom. Soc., vol. 57, no. 5, pp. 754–792,
Aug. 2015.

[27] F. F. Oliveira Dantas and K. C. de Lima, ‘‘The relationship between
physical load and musculoskeletal complaints among brazilian dentists,’’
Appl. Ergonom., vol. 47, pp. 93–98, Mar. 2015.

[28] M. Ghasemkhani, E. Mahmudi, and H. Jabbari, ‘‘Musculoskeletal Symp-
toms In Workers,’’ Int. J. Occup. Saf. Ergon., vol. 14, no. 4, pp. 455–462,
2008.

[29] F. Yang, X. Li, Y. Zhu, Y. Li, and C. Wu, ‘‘Job burnout of construction
project managers in China: A cross-sectional analysis,’’ Int. J. Project
Manage., vol. 35, no. 7, pp. 1272–1287, Oct. 2017.

[30] A. Shariat, J. R. Cardoso, J. A. Cleland, M. Danaee, N. N. Ansari,
M. Kargarfard, and S. B. Mohd Tamrin, ‘‘Prevalence rate of neck, shoulder
and lower back pain in association with age, body mass index and gender
amongmalaysian office workers,’’Work, vol. 60, no. 2, pp. 191–199, 2018.

[31] I. Maakip, T. Keegel, and J. Oakman, ‘‘Predictors of musculoskeletal
discomfort: A cross-cultural comparison between malaysian and australian
office workers,’’ Appl. Ergonom., vol. 60, pp. 52–57, Apr. 2017.

[32] M. Ardahan and H. Simsek, ‘‘Analyzing musculoskeletal system discom-
forts and risk factors in computer-using office workers,’’ Pakistan J. Med.
Sci., vol. 32, no. 6, pp. 1425–1429.

[33] R. D. Estember and C.-J. Huang, ‘‘Essential occupational risk and health
interventions for Taiwan’s bus drivers,’’ in Proc. IEEE 6th Int. Conf.
Ind. Eng. Appl. (ICIEA), Tokyo, Japan, Apr. 2019, pp. 273–277, doi:
10.1109/IEA.2019.8714964.

[34] C. Åström, B. Rehn, R. Lundström, T. Nilsson, L. Burström, and
G. Sundelin, ‘‘Hand-arm vibration syndrome (HAVS) andmusculoskeletal
symptoms in the neck and the upper limbs in professional drivers of
terrain vehicles—A cross sectional study,’’ Appl. Ergonom., vol. 37, no. 6,
pp. 793–799, Nov. 2006.

[35] E. M. Langballe, S. T. Innstrand, K. A. Hagtvet, E. Falkum, and
O. G. Aasland, ‘‘The relationship between burnout and musculoskeletal
pain in seven norwegian occupational groups,’’ Work, vol. 32, no. 2,
pp. 179–188, 2009.

[36] C. P. West, L. N. Dyrbye, D. V. Satele, J. A. Sloan, and T. D. Shanafelt,
‘‘Concurrent validity of single-item measures of emotional exhaustion and
depersonalization in burnout assessment,’’ J. Gen. Internal Med., vol. 27,
no. 11, pp. 1445–1452, Nov. 2012.

[37] L. Jones, M. Hohman, S. Mathiesen, and D. Finnegan, ‘‘Furloughs and
faculty management of time: Maintaining quality in an economic crisis,’’
J. Social Work Edu., vol. 50, no. 2, pp. 334–348, Apr. 2014.

[38] A. B. Bakker, E. Demerouti, T. W. Taris, W. B. Schaufeli, and
P. J. G. Schreurs, ‘‘A multigroup analysis of the job demands-resources
model in four home care organizations,’’ Int. J. Stress Manage., vol. 10,
no. 1, pp. 16–38, 2003.

[39] C. Maslach and M. P. Leiter, ‘‘Understanding the burnout experience:
Recent research and its implications for psychiatry,’’ World Psychiatry,
vol. 15, no. 2, pp. 103–111, Jun. 2016.

VOLUME 8, 2020 48617

http://dx.doi.org/10.1109/ICSCAN.2019.8878795
http://dx.doi.org/10.1109/IEA.2019.8714964


S. Macias-Velasquez et al.: Working Hours, Burnout and MSD in Middle and Senior Management of Mexican Industrial Sector

[40] C.Maslach and S. E. Jackson, ‘‘Themeasurement of experienced burnout,’’
J. Organizational Behav., vol. 2, no. 2, pp. 99–113, Apr. 1981.

[41] B. Moreno-Jiménez, R. Rodríguez-Carvajal, and E. Escobar, ‘‘La evalu-
ación del Burnout profesional. Factorialización del MBI-GS. Un análisis
preliminar.,’’ Ansiedad y estrés, vol. 7, no. 1, pp. 69–78, 2001.

[42] S. Macias-Velasquez, Y. Baez-Lopez, A. A. Maldonado-Macías,
J. Limon-Romero, and D. Tlapa, ‘‘Burnout syndrome in middle and
senior management in the industrial manufacturing sector of mexico,’’ Int.
J. Environ. Res. Public Health, vol. 16, no. 8, p. 1467, 2019.

[43] The Maslach Burnout Inventory Manual, 3rd ed. Consulting Psychologists
Press, Palo Alto, CA, USA, 1997, pp. 17–37.

[44] R. J. Marley and N. Kumar, ‘‘An improved musculoskeletal discomfort
assessment tool,’’ Int. J. Ind. Ergonom., vol. 17, no. 1, pp. 21–27, Jan. 1996.

[45] L. Mowatt, C. Gordon, A. B. R. Santosh, and T. Jones, ‘‘Computer vision
syndrome and ergonomic practices among undergraduate university stu-
dents,’’ Int. J. Clin. Pract., vol. 72, no. 1, Jan. 2018, Art. no. e13035.

[46] S. D. Choi, ‘‘Ergonomic assessment of musculoskeletal discomfort of iron
workers in highway construction,’’ Work, vol. 36, no. 1, pp. 47–53, 2010.

[47] G. Horgen, A. Aarås, M. J. Dainoff, M. Konarska, M. Thoresen, and
B. G. F. Cohen, ‘‘A cross-country comparison of short-and long-term
effects of an ergonomic intervention on musculoskeletal discomfort, eye-
strain and psychosocial stress in VDT operators: Selected aspects of the
international project,’’ Int. J. Occupational Saf. Ergonom., vol. 11, no. 1,
pp. 77–92, Jan. 2005.

[48] C. Zetterberg, M. Heiden, P. Lindberg, P. Nylén, and H. Hemphälä, ‘‘Reli-
ability of a new risk assessment method for visual ergonomics,’’ Int. J. Ind.
Ergonom., vol. 72, pp. 71–79, Jul. 2019.

[49] World Health Organization. (2001). World Medical Association Dec-
laration of Helsinki. Ethical Principles for Medical Research Involv-
ing Human Subjects. Accessed: Sep. 9, 2019. [Online]. Available:
https://www.who.int/bulletin/archives/79(4)373.pdf

[50] R. B. Kline, ‘‘Basic Statistical Concepts,’’ in Principles and Practice of
Structural Equation Modeling, 2nd ed. New York, NY, USA: The Guilford
Press, 2005.

[51] J. F. Hair Jr, W. C. Black, B. J. Babin, and R. E. Anderson, ‘‘Confirmatory
Factor analysis,’’ in Multivariate Data Analysis, 7th ed. London, U.K.:
Pearson, 2014.

[52] L. J. Cronbach, ‘‘Coefficient alpha and the internal structure of tests,’’
Psychometrika, vol. 16, no. 3, pp. 297–334, Sep. 1951.

[53] R. E. Schumacker and R. G. Lomax, ‘‘Model fit,’’ in A Beginner’s Guide
to Structural Equation Modeling, 3rd ed. New York, NY, USA: Routledge
Taylor, 2010.

[54] J. W. Hoelter, ‘‘The analysis of covariance structures,’’ Sociol. Methods
Res., vol. 11, no. 3, pp. 325–344, 1983.

[55] T. Raykov and G. A. Marcoulides, ‘‘Fundamentals of structural equation
modeling,’’ in A First Course in Structural Equation Modeling, 2nd ed.
Mahwah, NJ, USA: Lawrence Erlbaum Associates, 2006.

[56] M. S. Khine, ‘‘In/out of school learning environment and sem analyses
usage attitude towards school,’’ inApplication of Structural EquationMod-
eling in Educational Research and Practice. Rotterdam, The Netherlands:
Sense Publishers, 2013.

[57] D. Hooper, J. Coughlan, and M. R. Mullen, ‘‘Structural equation mod-
elling: Guidelines for determining model fit,’’ Electron. J. Bus. Res. Meth-
ods, vol. 6, no. 1, pp. 53–60, Jan. 2008.

[58] R. E. Schumacker and R. G. Lomax, ‘‘SEM basics,’’ in A Beginner’s Guide
to Structural Equation Modeling, 4th ed. New York, NY, USA: Taylor &
Francis, 2016.

[59] L. Hu and P. M. Bentler, ‘‘Cutoff criteria for fit indexes in covariance
structure analysis: Conventional criteria versus new alternatives,’’ Struct.
Equation Model., A Multidisciplinary J., vol. 6, no. 1, pp. 1–55, Jan. 1999.

[60] S. A. Mulaik, L. R. James, J. Van Alstine, N. Bennett, S. Lind, and
C. D. Stilwell, ‘‘Evaluation of goodness-of-fit indices for structural equa-
tion models,’’ Psychol. Bull., vol. 105, no. 3, pp. 430–445, 1989.

[61] Ley Federal del Trabajo, Gobierno de Mex. (2018). Jornadas de Tra-
bajo. Accessed: Sep. 11, 2019. [Online]. Available: https://www.gob.mx/
profedet/es/articulos/jornada-de-trabajo?idiom=es

[62] F. Chiocchio, G. Beaulieu, J.-S. Boudrias, V. Rousseau, C. Aubé, and
E. M. Morin, ‘‘The project involvement index, psychological distress,
and psychological well-being: Comparing workers from projectized and
non-projectized organizations,’’ Int. J. Project Manage., vol. 28, no. 3,
pp. 201–211, Apr. 2010.

[63] World Health Organization. (2019). ICD-11—Mortality and Morbidity
Statistics. Accessed: May 28, 2019. [Online]. Available: https://icd.who.
int/browse11/l-m/en#/http://id.who.int/icd/entity/129180281.

[64] Secretaria de Gobernación. (2018). Norma Oficial Mexicana NOM-035-
STPS-2018, Factores de riesgo psicosocial en el trabajo-Identificación,
análisis y prevención. Accessed: Sep. 12, 2019. [Online]. Available: https://
www.dof.gob.mx/nota_detalle.php?codigo=5541828&fecha=23/10/2018

[65] C. Maslach, W. Schaufeli, and M. P. Leiter, ‘‘Job burnout,’’ Annu. Rev.
Psychol., vol. 52, pp. 397–422, 2001.

[66] O. Ayanniyi, B. Ukpai, and A. Adeniyi, ‘‘Differences in prevalence of self-
reported musculoskeletal symptoms among computer and non-computer
users in a nigerian population: A cross-sectional study,’’ BMC Muscu-
loskeletal Disorders, vol. 11, no. 1, p. 177, Dec. 2010.

[67] A. Yazdani and R. Wells, ‘‘Barriers for implementation of successful
change to prevent musculoskeletal disorders and how to systematically
address them,’’ Appl. Ergonom., vol. 73, pp. 122–140, Nov. 2018.

[68] A. Loghmani, ‘‘Musculoskeletal symptoms and job satisfaction among
office-workers: A Cross—Sectional study from iran,’’ Acta Medica Aca-
demica, vol. 42, no. 1, pp. 46–54, May 2013.

[69] A. Shariat, J. A. Cleland, M. Danaee, M. Kargarfard, B. Sangelaji, and
S. B. M. Tamrin, ‘‘Effects of stretching exercise training and ergonomic
modifications on musculoskeletal discomforts of office workers: A ran-
domized controlled trial,’’ Brazilian J. Phys. Therapy, vol. 22, no. 2,
pp. 144–153, Mar. 2018.

[70] B. Byrne, ‘‘Multiple-group analyses,’’ in Structural Equation Modeling
with AMOS, 3rd ed. New York, NY, USA: Routledge, 2016.

[71] R. Suñer-Soler, A. Grau-Martín, D. Flichtentrei, M. Prats, F. Braga,
S. Font-Mayolas, and M. E. Gras, ‘‘The consequences of burnout syn-
drome among healthcare professionals in spain and spanish speaking latin
american countries,’’ Burnout Res., vol. 1, no. 2, pp. 82–89, Sep. 2014.

[72] M. Jaworek, T.Marek,W.Karwowski, C. Andrzejczak, andA.M.Genaidy,
‘‘Burnout syndrome as a mediator for the effect of work-related factors on
musculoskeletal complaints among hospital nurses,’’ Int. J. Ind. Ergonom.,
vol. 40, no. 3, pp. 368–375, May 2010.

[73] S. Santana-Cárdenas, ‘‘Relationship of work stress with eating behavior
and obesity: Theoretical and empirical considerations,’’ Revista Mexicana
de Trastornos Alimentarios, vol. 7, no. 2, pp. 135–143, Jul. 2016.

[74] A. Metlaine, F. Sauvet, D. Gomez-Merino, T. Boucher, M. Elbaz,
J. Y. Delafosse, D. Leger, andM. Chennaoui, ‘‘Sleep and biological param-
eters in professional burnout: A psychophysiological characterization,’’
PLoS ONE, vol. 13, no. 1, 2018, Art. no. e0190607.

[75] A. Metlaine, F. Sauvet, D. Gomez-Merino, M. Elbaz, J. Y. Delafosse,
D. Leger, and M. Chennaoui, ‘‘Association between insomnia symptoms,
job strain and burnout syndrome: A cross-sectional survey of 1300 finan-
cial workers,’’ BMJ Open, vol. 7, no. 1, Jan. 2017, Art. no. e012816.

[76] S. Shultz and K. R. Ambrose, ‘‘’Where does it hurt?’ Implications of obe-
sity on musculoskeletal health,’’ N C Med J., vol. 78, no. 5, pp. 326–331,
2017.

SHARON MACIAS-VELASQUEZ received the
bachelor’s degree in industrial engineering from
the University of the Istmo, Mexico, in 2012, and
the M.S. degree in industrial engineering from
the Technological Institute of Saltillo, Mexico,
in 2015. She is currently pursuing the Ph.D. degree
with the Facultad de Ingeniería, Arquitectura y
Diseño, Universidad Autónoma de Baja Califor-
nia, Mexico. Her research interests include human
factors, stress in the workplace and ergonomics.

48618 VOLUME 8, 2020



S. Macias-Velasquez et al.: Working Hours, Burnout and MSD in Middle and Senior Management of Mexican Industrial Sector

YOLANDA BAEZ-LOPEZ received the B.S.
degree in industrial engineering from the Techno-
logical Institute of Los Mochis, Mexico, in 2002,
the M.S. degree in industrial engineering from
the Autonomous University of Baja California
(UABC), in 2008, and the D.Sc. degree from
UABC, in 2014. She has been Coordinator of the
Department of Vocational and university linkage
in the Ensenada Campus. She is currently a Pro-
fessor of industrial engineering with the Facultad

de Ingeniería, Arquitectura y Diseño, Universidad Autónoma de Baja Cal-
ifornia. She has participated in several research projects related to process
improvement and has authored or coauthored more than 25 journal articles,
book chapters, and conference articles. Her research interests include six
sigma methodology, lean manufacturing, and human reliability. She is a
member of the National System of Researches of the National Council of
Science and Technology in Mexico.

AIDÉ ARACELY MALDONADO-MACÍAS recei-
ved the bachelor’s degree in industrial engineering,
theM.Sc. degree in industrial engineering from the
Technological Institute of Ciudad Juárez, and the
Ph.D. degree in sciences in industrial engineering
by the Technological Institute of Ciudad Juárez.
She is currently a full-time Professor-Investigator
with the Autonomous University of Ciudad Juárez
(UACJ). She is a member of the National Council
of Science and Technology of Mexico and of the

Ergonomists Society of Mexico. She has published in indexed journals
in English and Spanish; such as the International Journal of Industrial
Engineering and the International Journal of AdvancedManufacturing Tech-
nology, Expert Systems with Applications, Work: A Journal of Prevention,
Assessment & Rehabilitation, the Journal of Accounting and Management,
the Journal of Educational Research, and among others. She has also col-
laborated with book chapters for Springer and IGI GLOBAL. Her research
interests are the evaluation and ergonomic design, anthropometric studies
and work-related stress studies, cognitive ergonomics, effects of workstress
and burnout research, multicriteria and multiattribute decision-making with
fuzzy logic and axiomatic design applications, and the ergonomic evaluation
for the selection of technology of advanced manufacturing (AMT) and
structural equation models.

DIEGO TLAPA received the B.S. degree in
industrial engineering from the Technological
Institute of Ciudad Juarez, Mexico, in 2002,
the M.S. degree in industrial engineering from
the Autonomous University of Baja California
(UABC) in 2006, and the D.Sc. degree from
UABC, in 2013. He is currently a Professor
of industrial engineering with the Facultad de
Ingeniería, Arquitectura y Diseño, Universidad
Autónoma de Baja California, Mexico. He has par-

ticipated in several research projects related to process improvement and has
authored or coauthored more than 30 journal articles, book chapters, and
conference papers. His research focuses on supply chain management, and
processes improvement projects including six sigma and leanmanufacturing.
He is a member of the National System of Researchers of the National
Council of Science and Technology in Mexico and of the optimization of
industrial processes network (ROPRIN).

JORGE LIMON-ROMERO received the B.S.
degree in industrial engineering from the Techno-
logical Institute of Los Mochis, Mexico, in 2001,
the M.S. degree in industrial engineering from the
Technological Institute of Hermosillo, in 2004,
and the D.Sc. degree from the Autonomous Uni-
versity of Baja California, Mexico, in 2013. He is
currently a Professor of industrial engineeringwith
the Facultad de Ingeniería, Arquitectura y Dis-
eño, Universidad Autónoma de Baja California,

Mexico. He has participated in several research projects related to process
improvement and has authored or coauthored more than 30 journal articles,
book chapters, and conference articles. His research focuses on processes and
products optimization working with methodologies such as six sigma and
lean manufacturing. He is a member of the National System of Researchers
of the National Council of Science and Technology in Mexico and of the
Optimization of Industrial Processes Network (ROPRIN).

JUAN LUIS HERNÁNDEZ-ARELLANO is cur-
rently a Researcher and a full time Teacher with the
Departamento de Diseño, Universidad Autónoma
de Ciudad Juárez, Mexico. He is also the Coordi-
nator of theDoctorate in advance science engineer-
ing with the Autonomous University of Ciudad
Juarez. He has published numerous articles, books,
and books chapters in indexed Journals and Inter-
nationals books. His research interests are about
industrial ergonomics, ergonomic product design,

statistics applied to research ergonomics, and biomechanics.

VOLUME 8, 2020 48619


	INTRODUCTION
	HYPHOTESIS DEVELOPMENT
	MATERIALS AND METHODS
	QUESTIONNAIRES
	MASLASCH BURNOUT INVENTORY GENERAL SURVEY (MBI-GS)
	BODY MAP ASSESSMENT OF MUSCULOSKELETAL DISCOMFORT

	WORKING HOURS
	DATA COLLETION
	STATISTICAL ANALYSIS

	RESULTS
	DESCRIPTIVE STATISTICS SAMPLE
	VALIDATION OF VARIABLES
	STRUCTURAL EQUATIONS MODEL

	DISCUSSION
	CONCLUSION
	LIMITATIONS
	REFERENCES
	Biographies
	SHARON MACIAS-VELASQUEZ
	YOLANDA BAEZ-LOPEZ
	AIDÉ ARACELY MALDONADO-MACÍAS
	DIEGO TLAPA
	JORGE LIMON-ROMERO
	JUAN LUIS HERNÁNDEZ-ARELLANO


