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ABSTRACT

The study sought to determine if there was a difference
in the exposure to psychosocial risk factors between
operating staff who work in two non-rotating work shifts
in a Peruvian logistics operator. The standardized
questionnaire of the CoPsog-Istas21 method was
applied to determine the level of exposure prevalence
of shift workers, complemented by a non-parametric
inferential statistical analysis. In the day shift, five
unfavorable psychosocial risk factors for health and nine
favorable factors were found, while in the night shift, four
unfavorable factors for health and nine favorable factors
were found. It was concluded that the psychosocial risk
factor “influence” presents differences in the operating
staff of both work shifts, it was also determined that
there are 13 coincidence factors between both shifts and
another six factors are inconclusive.

Keywords: Risk factors; occupational risks; occupational
exposure; shift work schedule.

INTRODUCTION

To be operational 24 hours a day, 7 days a week, and meet the
demand for products or services offered to clients, companies
have developed work schemes with various work shifts (Ortiz,
2019). In some cases, collaborators work in rotating shifts, which
means that their work hours change from morning to afternoon or
from day to night; in contrast, in other cases, collaborators work
in the afternoon or night shift permanently (Instituto Nacional
para la Seguridad y Salud Ocupacional [NIOSH], 1997). This
work condition may cause health safety or work capacity effects.
Table 1 shows the health effects of shift work (NIOSH, 1997;
Union General de Trabajadores [UGT], 2012).

The work market is a complex and changing phenomenon, so in
the last decades, the origin of work accidents and occupational
illnesses has changed with a greater presence of psychosocial
risks (Gil-Monte, 2012). Changing and unpredictable shifts, the
number of working hours, and work rhythm intensity, among other
components, are considered psychosocial risk factors (Moreno,
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Table 1. Health Effects of Shift Work.

Immediate Effects

Prolonged Effects

Sleep disturbances
Alteration of circadian rhythm, performance, and safety

Effects on social and family life

Gastrointestinal disorders
Nervous disorders

Cardiovascular disorders

Source: Prepared by the authors.

2011) since they act as triggering factors of work
stress, which means that they have the potential to
generate harmful effects on the health of workers.
The presence of psychosocial risk factors may not
only affect the health and well-being of collaborators
but may also lead to economic loss in production and
affect productivity as a consequence of absenteeism
and increased frequency of accidents (Ministerio de
Salud, 2005). Psychosocial factors include those
risk factors related to health that originate in work
organization and cause physiological, cognitive,
behavioral, and emotional responses, commonly
known as "stress" (Moncada et al., 2014). It is
necessary to differentiate psychosocial risk factors
from psychosocial risks since Cox and Giriffiths
(1996) consider psychosocial risks like the events,
situations, facts, or physical conditions that present
a high probability of affecting a worker’s health
(stress is the most common). The consequences are
usually significant but depend on the vulnerability
of the worker. Therefore, psychosocial risk factors
are the potential cause while the effect of exposure
to psychosocial risk factors is psychosocial risk
(Castario et al., 2017). To illustrate this relationship,
work organization (psychosocial risk factor) is
the origin, and stress (psychosocial risk) is the
predecessor or precursor of the effect (health
disorder or disease) that is intended to and must be
avoided. Therefore, it is necessary to identify, locate,
and measure psychosocial risk factors to plan
preventive measures, monitor their implementation,
and evaluate them. (Moncada et al., 2014).

Several studies conducted in Spain, Colombia,
and Chile have shown that shiftwork, especially
when extended or irregular, represents a risk
factor for the health and well-being of employees
(Juarez y Cardenas, 2006) since it causes a higher
incidence of sleep disorders, such as insomnia and
drowsiness, psychic alterations and alterations of
the musculoskeletal and gastrointestinal system
(Carbajal et al., 2005). As a result, attention and
decision-making abilities are reduced, as well as the
speed and precision of movements (Guevara et al.,
2004), and the perception of job stress is influenced
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(Garcia et al.,, 2015; Guilgliruca et al., 2015).
However, these studies differ in their conclusions on
whether there is a difference or not in the exposition
to risk factors between day and night shiftwork.

Foralongtime, worldwide legislation on occupational
risk prevention focused on the threat to health from
physical, chemical, and environmental hazards at
work. (Moreno, 2011) because they have an impact
on direct damage to health and cause a great
number of occupational accidents and diseases.
At present, numerous countries are addressing the
psychosocial aspects in their legislative framework,
since they impact the fundamental rights of workers.
In this context, Act N.° 29783, Occupational Safety
and Health Act, states that employers must monitor
psychosocial risk factors (Ministerio de Trabajo y
Promocion del Empleo, 2011). However, until the
end of 2022, methodological guides were lacking
to identify and evaluate psychosocial risk factors
(Gutiérrez, 2017).

As with any employer, the company under study has
the responsibility to monitor psychosocial risk factors.
This company has implemented a shiftwork system
without rotation, which means that their personnel
are permanently assigned to a shift. Thus, the
objective of this study is to determine whether there
is a difference in the level of exposure prevalence to
psychosocial risk factors between non-rotating work
shifts in a Peruvian logistics operator. Considering
that the workers of the company under study are
exposed to several risk factors present in both
shifts, the hypothesis that there is a difference in the
level of exposure prevalence to risk factors between
non-rotating work shifts has been formulated.

The novelty of this study lies in the fact that it is
conducted in a company with non-rotating shifts in
contrast to previous studies that included companies
with traditional work systems with rotating shifts.
Moreover, this study is relevant because it provides
findings that can be applied to companies with
similar characteristics to elaborate psychosocial risk
intervention plans with preventive purposes.
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METHODOLOGY
Company Under Study

The company under study is responsible for
the representation, distribution of goods, and
management at the point of sale. It has four
locations in Lima Metropolitana (one administrative
office and three warehouses) and four warehouses
in the provinces.

The personnel working for the company under study
were selected as the unit of analysis, however,
inclusion and exclusion criteria were established
to reduce the study population (Table 2). Thus,
the scope of the investigation was limited to the
operating staff of the locations in San Luis, Nicolas
Ayllon, and Los Olivos.

These locations have a total of 63 workers (Table 3)
whose job is the reception and storage of products.
They cover two shifts: the day shift, from 8:00 a.m.
to 6:00 p.m., and the night shift from 8:00 p.m. to
6:00 a.m.

It was determined that the sample size for a finite
population is 54 workers (confidence level of 95%
| error 5%), however, the method CoPsoQ-Istas21
requires that the standardized questionnaire is
applied to all the employees (Moncada, et al., 2014),
that is to say, it must be applied to all 63 employees.

Data Collection Instrument

The coPsoQ-Istas21 method was used to identify
and evaluate the psychosocial risk factors. Although
this method is the Danish COPSOQ method adapted
and validated for Spain, (Moncada et al., 2014), its
use has been documented in other countries such

Table 2. Inclusion and Exclusion Criteria.
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as Peru (Navarrete et al., 2017; Gutiérrez, 2017;
Arredondo et al., 2019).

The questionnaire of the CoPsoQ-Istas21 method
medium version for companies with more than
25 employees consists of six dimensions and 20
psychosocial risk factors with a total of 69 questions.
In person, the operating staff of both shifts answered
the standardized questionnaire according to the
following:

*  Groups of five to ten workers per shift were formed.

e Each group received an induction about
psychosocial risks.

» The day shift workers were located in the
training room.

* The night shift workers were located in the
freight yard.

* The results of the standardized questionnaires
were processed by the software application of
the CoPsoQ-Istas method21 to obtain the level
of exposure prevalence to the psychosocial risk
factors.l.

It is important to mention that the standardized
questionnaire was applied during the state of
emergency period dictated by the Peruvian
Government due to the COVID-19 pandemic (in
2020). The questionnaire uses a Likert scale to
rate the frequency of exposure to psychosocial risk
factors.

Analysis and Interpretation

The following procedure was applied using SPSS
(version 25) for the analysis and interpretation of
the data collected:

Inclusion Criteria

Exclusion Criteria

Personnel working in the operating area - warehouse

Personnel working in Lima Metropolitana locations

Remote workers

Source: Prepared by the authors.

Table 3. Distribution of the Study Population.

Shift Quantity Rate
Day 36 57%
Night 27 43%
Total 63 100%

Source: Prepared by the authors.
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» Reliability analysis of the data collected in the
standardized questionnaire using Cronbach's
alpha;

* normality test of the data collected in the
standardized questionnaire; and

e Chi-square test for homogeneity of level of
exposure prevalence samples.

RESULTS
Employees Participation

A total of 57 employees answered the standardized
questionnaire, which represents a response rate of
90% (Table 4), above the acceptable response rate
of 60% (Moncada et al., 2014). Six employees did
not participate due to non-attendance for personal
reasons, leaves of absence, and medical leave.

Reliability Analysis

Cronbach’s alpha value was determined to be
0.872 for the reliability analysis of the results of
69 questions from the standardized questionnaire
related to the prevalence of the 20 psychosocial risk
factors.

Normality of the Data

As the sample size per shift is over 50 observations,
the Kolmogorov-Smirnov test was applied to
determine the normality of the data collected in
the standardized questionnaire and the following
hypotheses were proposed:

*  Hg: The answers follow a normal distribution.

* Hjq: The answers follow a distribution different
from normal.

Table 4. Distribution of Personnel by Gender and Age.

According to the results shown in Table 5, Hg is
rejected (p-value < alfa = 0.05), therefore the data
collected in the standardized questionnaire per shift
do not correspond to a normal distribution.

Sample Homogeneity Test

The CoPsoQ-Istas21 method software calculates
the exposure prevalence to psychosocial risk
factors by relating the answers to the standardized
questionnairetothereference valuesthatcorrespond
to the cutoff points of the population terciles of the
reference population (salaried population in Spain).

Table 6 shows the exposures per shift and of the
general population of the company under study
based on the highest proportion of workers exposed
to an unfavorable (red color), intermediate (yellow
color), or more favorable (green color) health
situation.

To determine whether there is a difference between
the psychosocial risks between both work shifts at
the company under study, statistical hypotheses
were proposed applying the chi-square test since
the results of the questionnaire did not present a
normal distribution.

Hypothesis Testing

Considering the hypothesis of the study that says
that there is a difference in the level of exposure
prevalence to risk factors between non-rotating
work shifts, the following specific hypotheses have
been proposed for each psychosocial risk factor:

* Hg: There is no difference in the level of
exposure prevalence to the risk factor between
non-rotating work shifts.

Day Shift Night Shift Total Rate
Gender
Female 1 0 1 2%
Male 35 21 56 98%
Total 36 21 57 100%
Age Range
Less than 31 17 16 33 58%
Between 31 and 45 11 16 28%
Over 45 8 8 14%
Total 36 21 57 100%

Source: Prepared by the authors.
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* Hg: There is a difference in the level of exposure
prevalence to the risk factor between non-
rotating work shifts.

Based on the results shown in Table 6, it can be
seen that the psychosocial risk factors Influence
and Recognition have a p-value less than alpha
=0.05. Therefore, Hg is rejected for these factors,
which means that there is a difference in the level
of exposure prevalence between non-rotating
work shifts for psychosocial risk factors Influence
and Recognition. However, it should be noted that

Table 5. Normality Test.
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only the psychosocial risk factor Influence shows
different results in terms of exposure prevalence
between the two shifts: The situation for the day
shift is intermediate (yellow color) and for the night
shift it is more favorable for health (green).

Since it was found that 1 of the 20 psychosocial
risk factors presents differences in the level of
prevalence between non-rotating work shifts in the
Peruvian logistics operator, it can be inferred that
the hypothesis of the study is accepted, although
not significantly.

Key: D: Day shift / N: Night shift.
Source: Prepared by the authors.

ekl ' Significance Level Psychosocial ' Significance Level
RISKIEactor Question (p-value) Risk Factor Question (p-value)
D N D N
24c 0.000 0.000 26¢ 0.001 0.000
Quantitative 24e 0.000 0.000 Rolo confiict 26f 0.001 0.007
demands 24g 0.000 0.000 26i 0.000 0.026
24p 0.000 0.000 26 0.000 0.026
24a 0.002 0.001 Social 27a 0.000 0.001
Work pace 25f 0.000 0.002 support from 27b 0.001 0.008
25m 0.005 0.002 colleagues 27¢ 0.001 0.049
24b 0.001 0.001 27d 0.000 0.000
Emotional 24q 0.000 0.000 Sense of group 27e 0.000 0.000
demands 25d 0.000 0.000 27f 0.000 0.000
25i 0.002 0.000 _ 279 0.000 0.000
24d 0.000 0.000 Social support 27h 0.000 0.000
from superiors -
Demands to 24f 0.000 0.000 27i 0.000 0.002
hide emotions 25j 0.001 0.001 29k 0.000 0.001
25k 0.000 0.008 Quality of 29| 0.000 0.000
240 0.000 0.002 leadership 29m 0.003 0.000
Double 24| 0.000 0.000 29n 0.001 0.000
presence 24m 0.000 0.000 Predictability 26a 0.001 0.001
24n 0.000 0.011 26e 0.000 0.000
24i 0.003 0.011 29a 0.002 0.000
24 0.007 0.000 Recognition 29b 0.000 0.005
Influence 24h 0.000 0.003 29¢ 0.000 0.000
24k 0.000 0.000 28d 0.000 0.000
Job insecurity
25a 0.000 0.000 28f 0.000 0.000
Development 25 0.000 0.000 28a 0.000 0.000
opportunities 25h 0.000 0.000 Insecurity 28b 0.001 0.008
25| 0.000 0.000 ab&“;d"ivt%r':'sng 28¢ 0.000 0.001
_ 25b 0.000 0.002 28e 0.000 0.008
rx}zz'g?sf;‘lk 25¢ 0.000 0.000 29d 0.000 0.000
25g 0.000 0.002 Vertical trust 29 0.000 0.006
26b 0.000 0.000 20i 0.001 0.017
. 26d 0.000 0.000 20f 0.001 0.006
Role clarity
26g 0.000 0.001 , 29g 0.001 0.000
26h 0.000 0.017 Justice 29h 0.004 0.001
29 0.001 0.000
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Table 6. Exposure to Psychosocial Risk Factors and Chi-Square test (p-value).

Exposure Prevalence

Job insecurity

Insecurity about working conditions

-
N
-
o

0.850

Vertical trust

Justice

Psychosocial Risk Factors Shift p-value
- D 8 16
Quantitative demands N 2 15 2 0.086
D
Work
ork pace N
D 7 14
Emotional
motional demands N 5 9
D 4 8
D to hi ti
emands to hide emotions N 0 7
D 5 20 11
Double presence N 7 10 2 0.201
D 11 17 8
Influence N 5 2 0.001
D 5 13
Devel t rtuniti 0.673
evelopment opportunities N 2 9
D 5 8
Meaningful f work 484
eaningfulness of worl N 2 7 0.48
D 13 17 6
Role clarit .364
— i- : 5 —
. D 11 9
Role conflict N 9 10 2 0.259
Social support from colleagues D 8 10
pp 9 N 5 7
D 7 17
f
Sense of group N 5 8
D 7 10
ial rt f i
Social support from superiors N 5 8
D 12 14
Quality of leadership N 5 0.100
D
Predictabilit
redictability N 7 2
D 0 10
R iti 0.008
ecognition N 0 0
D
N
D
N
D
N
D
N

NWIN|[R|jw|O|u

Key: D: Day shift / N: Night shift.
Source: Prepared by the authors.

DISCUSSION

The reliability analysis was applied to the answers to
the 69 questions of the standardized questionnaire
related to the prevalence of the 20 psychosocial
risk factors. A Cronbach's alpha value of 0.872 was
obtained, which according to George and Mallery
(2010) can be considered as good. Besides, the
CoPsoQ-Istas21 method considers that to ensure
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that the evaluation data are valid, a high level of
worker participation, above a 60% response rate,
is required; in this case, the response rate is 90%,
so it can be said that the results are valid and have
good reliability.

For the day shift, five psychosocial risk factors
unfavorable to health were identified:
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*  Work pace. It is associated with poor planning
regarding the timing of assigned tasks. It could
also be related to the management of technology
in daily activities.

¢ Rol conflict. It is related to the solution activities
that cause ethical conflicts.

* Predictability. It is related to inadequate
information or the lack of it. It is also related to
communications focused on superfluous issues
and not on the daily and relevant job issues.

* Job insecurity and insecurity about working
conditions. They may be related to the context
of the COVID-19 pandemic that has generated
mass dismissals, temporary layoffs, closure of
companies, or changes in jobs.

Nine psychosocial risk factors favorable to health
were also identified:

 Emotional demands and demands to hide
emotions. In difficult work situations, workers
have a good ability to control their emotions.

* Development opportunities and meaningful-
ness of work. The workers are satisfied with the
salaries and additional income generated by
the company, which is in line with their skills,
knowledge, and experience.

» Social support from colleagues and superiors.
These are related to effective communication
both horizontally and vertically.

» Recognition, justice, and vertical trust. They
show the existence of effective management
through recognition, respect, and fair treatment
of personnel.

For the night shift, four psychosocial risk factors that
are unfavorable to health were identified:

* Work pace. It is associated with the planning
regarding the timing of assigned tasks; however,
according to feedback from employees in the
company under study, they speed up their work
pace to finish tasks earlier, aiming to have more
time for rest (sleep) during their shift.

* Role clarity. The tasks to be performed, objec-
tives, available resources, and autonomy levels
are not clearly defined at work.

* Job insecurity and insecurity about working
conditions. Similarly to what was identified in the
morning shift, this could be related to COVID-19.

TaniA FATIMA LAURENTE CALDAS, PABLO CEsAR GUTIERREZ FALCON

Additionally, nine psychosocial risk factors were
identified as favorable to health:

* Emotional demands and demands to hide
emotions (43%). They are related to the
employees’ ability to control their emotions
effectively in challenging work situations.

* Influence, meaningfulness of work, social
support from colleagues, sense of group,
support from superiors, quality of leadership,
and predictability. They show that there is
effective communication both horizontally and
vertically. Employees are also satisfied with their
leaders, teams, salaries, and additional income
provided by the company that aligns with the
workers’ skills, knowledge, and experience.

* Recognition, justice, and vertical trust.
They reflect effective management by the
management through the recognition, respect,
and fair treatment of personnel.

These results are aligned with those of previous
studies (Arredondo et al., 2019; Garcia et al., 2015)
that show that the day shift presents a greater
number of psychosocial risk factors that increase
the possibility of stress risk and, in consequence,
its impact on workers’ health. However, Cuadrado
(2016) differs by suggesting that negative
consequences are present in the night shift due to
the disregard of basic criteria and alterations in life
quality.

Based on the level of exposure prevalence to
psychosocial risk factors, determined using the
CoPsoQ-Istas21 method software, seven factors
were identified as differing between the two shifts:
influence, development opportunities, role clarity,
role conflict, sense of group, quality of leadership,
and predictability. However, after the inferential
statistical analysis using the chi-square test, only
the psychosocial risk factor Influence showed a
significant difference in prevalence between the
shifts. Regarding the other six psychosocial risk
factors initially identified, it cannot be concluded
that they differ between shifts, as the results are
inconclusive when comparing levels of exposure
prevalence with the results of the inferential
statistical analysis. This situation aligns with the
study by Juarez and Céardenas (2006), in which
the eight dimensions of the SF-36 were applied
revealing that seven dimensions did not present
significant results.
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These results are part of the diagnostic stage
and provide information for the development of
a preventive intervention plan (Arredondo et al.,
2019) that addresses various aspects, as proposed
by Moya (2016):

» strategies for each psychosocial risk factor
especially those unfavorable to health, and

* activities to improve working conditions that
may be affecting employees’ health.

CONCLUSIONS

It was determined that the psychosocial risk factor
Influence differs among operating staff working
different shifts at the company under study. For
night shift operating staff, the exposure prevalence
is at a level favorable to health, while for day shift
operating staff, the situation is intermediate.

When comparing the level of exposure prevalence
with the results of the inferential statistical analysis,
it was found that the results are inconclusive in
determining whether the psychosocial risk factors
of development opportunities, role clarity, role
conflict, sense of group, quality of leadership, and
predictability differ for operating staff of both shifts.
Therefore, it is advisable to expand the scope of the
study population.

For both shifts, the following psychosocial risk
factors were identified as either unfavorable,
intermediate, or favorable to health:

» Three factors unfavorable to health: work pace,
job insecurity, and insecurity about working
conditions.

» Two factors at an intermediate level: quantitative
demands and double presence.

» Eight factors favorable to health: emotional de-
mands, demands to hide emotions, meaningful-
ness of work, social support from colleagues,
social support from superiors, recognition, verti-
cal trust, and justice.

The results obtained should be used to design
and implement an intervention plan that, over the
long term, will minimize and control the existing
psychosocial risk factors.
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