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ABSTRACT

Background Spain has the largest olive-growing area
in Europe. The goal of the present research is to evaluate
the psychosocial risks faced by workers in the olive
groves of Jaén (the largest olive grove region of Spain).
Method This method consists of 15 questions that
analyse a total of 12 variables (mental load, demands,
health, etc). A total of 502 questionnaires were
completed. The method was performed using a non-
stratified (with respect to the location of the growing
areas) random selection with ‘Universal Transverse
Mercator’ coordinates on a map of Jaen extracted from
Andalusia region mapping. Multiple correspondence
analysis, the Burt table and descriptive statistics (with a
x2 test) have been used to analyse the results.

Results The responses of all the workers are identified
in detail in the Burt table. Olive grove workers, regardless
of their characteristics or the type of farm, are at a
medium risk level for the different psychosocial factors
(around 57% on average). The low-risk level is the next
most common (around 36% on average). On average,
only 7% of individuals are found at the high-risk level
(only intensive olive groves exceed 10% of individuals at
this risk level). Using multiple correspondence analysis, a
video has been created to demonstrate the relationship
between all the categories of all the variables studied
from various perspectives in three dimensions. The

first dimension captures mainly aspects of the social
working environment (relation, recognition, support,
compensation, control, mental load), whereas the second
dimension captures mainly work demands (rhythm,
demands). The third dimension is more about physical
status (weight, body mass index).

Conclusion The risks found will improve injury
prevention and are possibly caused by mismanagement
of prevention. The extreme drought conditions of the
2022/2023 agricultural season could have affected the
demands faced by workers.

INTRODUCTION

The agricultural sector in the southwest of Europe
(Spain) requires a lot of labour, especially during
the harvesting seasons (fruit and vegetables mainly).
In this environment (bordering Africa), migrant
workers account for around 40%-50% of the
workforce.! High workloads, a lack of control and
social support, role ambiguity, job insecurity, work-
place violence and harassment, work-life imbal-
ance, emotional demands, low wages, physical risks
and difficulty in accessing medical services, etc,

2 Marta Gomez-Galan
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= The influence of climate change on the well-
being of agricultural workers is well known.
High workloads, lack of social support, job
insecurity, work—life imbalance, low wages,
etc are all affected by the new changes in
the organisations (agricultural cooperatives
and large farmes). In Andalusia (Spain), the
psychosocial risks have been studied in workers
of other crops but without the influence of
climatic conditions.

WHAT THIS STUDY ADDS

= This is the first study on psychosocial risks
in the olive-growing sector where periods of
drought can influence the demands placed
on workers. Although the labour legislation is
correctly laid out, its implementation is not very
good.
HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Evaluating agricultural workers allows us to
know their status within the sector, helps
verify the sustainable production quality seal
and allows employers and administrations
to develop new plans for workplace

improvements.

are among the psychosocial factors that will affect
workers in one way or another. For this reason, the
design, organisation and management of the work
require special attention,” especially in rural areas.
Indeed, in agricultural enterprises, whether fami-
ly-run or not, poor labour relations can generate
conflict and lead to low productivity, absenteeism,
delays and poor emotional states among the
workers.’

It is expected that climate change will impact the
working conditions experienced by workers in the
primary sector. The combined effects of tempera-
ture, humidity, solar radiation and wind could lead
to worse working conditions. Greater fatigue will
result in less productivity. The most affected zones
will be in West Africa and South Asia (a 5% loss of
productivity).*

The change in environmental conditions will also
affect crops. Off-season droughts and floods are
expected to become more frequent. Farmers, engi-
neers and scientists will need to adapt. New tech-
nologies, supplies and seeds that are acclimatised
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to every region of the planet will be needed; otherwise, classic
cultivation areas may have to be abandoned.’

In short, adaptability to climate change is essential to produce
safe and sustainable food. For this, the authorities must assist
the agricultural sector via economic incentives® and new struc-
tural issues related to work organisation and psychosocial factors
need to be addressed.”

Musculoskeletal disorders (MSDs) are closely related to
psychosocial aspects such as stress, safety, well-being and working
hours.® MSDs are exacerbated by a lack of social support (greater
general pain: lumbar, cervical and shoulder), a lack of work
control (joint pain in the elbows, hips and knees), dissatisfaction
(pain in the arms, related to more than 10 years of agricultural
experience), reconciling family life (damage to the lower trunk)
and an inadequate social environment (bullying: musculoskel-
etal damage and stress).” When MSDs are chronic and stress is
prolonged over time, it affects the endocrine system, making it
difficult for the body to repair the musculoskeletal system, which
will tend to become inflamed and cause pain, making it hard to
return to work. However, inclusive health policies facilitate a
successful return to work. Other factors that affect low back pain
are long working hours, age and psychosocial aspects (stress,
insomnia and discomfort), with older and younger people being
more likely to suffer this type of injury, along with women and
foreign workers. Workers need to be made aware of these risks
to reduce this type of injury.'

The majority of immigrant agricultural workers in Spain,
regardless of gender or occupation, are affected by low back
pain, skin conditions, and stomach, respiratory and mental
diseases.!’ However, in the olive-sector workplace, the occu-
pational risk prevention plan (ORP) is in operation, whether
through an internal company or not. This plan provides workers
with ORP training and annual medical check-ups. Moreover, an
employment contract, healthcare, unemployment benefits and
access to trade unions are provided.'> One of the main reasons
why this study is justified is to improve the image of agricultural
productions in southern Spain, a sector which is associated with
a large number of immigrant workers.

The olive grove in Spain (mainly in Andalusian) is an envi-
ronmental, cultural, territorial and gastronomic heritage, with
a deep historical imprint (since the Phoenicians). It is vital for a
large part of the Iberian fauna, as well as being a natural barrier
against soil erosion and, therefore, against desertification. Olive
oil is one of the healthiest vegetable fats (monounsaturated and
polyunsaturated fatty acids). Olive wood is highly valued in
woodworking. It is an excellent fuel and charcoal base.'

This research aims to detail the psychosocial status of olive-
grove workers in the province of Jaén (Spain), differentiating
by sex and other descriptive parameters present in the workers’
environment, to improve injury prevention. To assess the psycho-
social risks faced by these workers, the mini psychosocial factors
(MPFs) method was employed. Additionally, it aims to relate
the effect of drought on some psychosocial variables (mobbing,
relations, health, recognition, autonomy, emotional, support,
compensation, control, demands, mental load and rhythm) and
the workers” environment (mainly sex, age, body mass index
(BMI) and origin).

METHODS

Study settings and participants

In Spain, around 2.5million hectares are dedicated to olive
cultivation. Most of these are in Andalusia (60.80%), which
is equivalent to 1.5 million hectares. Within this autonomous

community, Jaén is the province with the largest surface area of
olive groves, representing 23.12% of the Spanish total (578 000
ha) and 38.53% of the Andalusian olive-growing area.'*

Olive-growing can be carried out conventionally, ecologically
or as integrated production (with or without irrigation). Like-
wise, the tasks carried out may vary depending on the cultivation
system used (mechanised, mixed and manual harvesting)."

To carry out the cultivation operations (planting, soil manage-
ment, pruning, phytosanitary treatments and fertilisation),
specific tools and equipment, such as tractors, brush cutters,
chainsaws, scissors, espectugadores (axe-type adzes), woodchip-
pers, fertilisers, atomisers, vibrators and blowers are required.

In this agricultural activity, the workforce is divided into two
types: family and salaried. Workers can be ‘self-employed’ or
‘employed’ (working year-round or only for 3 months during
harvesting, pruning and applying treatments). In addition,
employees might concentrate exclusively on harvesting tasks.'’
Around 60% of the workforce in traditional olive-growing
enterprises are family members. In addition, around 40% (total
olive grove workers) are in the organic sector.'®

For the method selection, a decision matrix was used,'” which
scored for each method’s speed of application, the variables it
studied, its statistical reliability and ease, its applicability to agri-
culture and its licence costs. Scores from 1 to 4 were assigned to
the methods studied (there were four validated in Spain), opting
for the one that obtained the highest score. The final choice was
the MPF method, which proved to be more suitable in terms of
its speed of application and the variables studied, compared with
the other methods.'®

MPF is a rapid method comprising 15 questions scored
from 1 to 10. It assesses 12 psychosocial worker variables. It
was scientifically validated in Spain using Karasek’s demand-
control framework." The number next to the response chosen
represents a quantitative score for assessing the twelve variables
(qualitative—quantitative). To facilitate this assessment, an Excel
sheet provided by the method’s authors has been made available
to collate the scores. These are calculated according to the scale
for each parameter. Each variable (of the 12 described) has an
associated value (category) high (H), medium (M) or low (L)
depending on the risk (online supplemental appendix 1-3).

Data collection

The total number of agricultural workers in Jaén and the data for
the last three agricultural seasons are shown in figure 1. A total
of 54173 workers were considered.

Approximately 2000 interviews were conducted in the field,
obtaining a response rate of 25.10%, which is equivalent to 502
completed questionnaires. The degree of accuracy is equivalent
to 4.36% (online supplemental appendix 2-3).

The data acquisition phase for the province of Jaén (Spain) was
carried out from 27th January to second June 2023. The method
to select the olive farms was performed using non-stratified (with
respect to the location of the growing areas) random selection
with UTM (Universal Transverse Mercator) coordinates on a
map of Jaén taken from Andalusia region mapping.'® These olive
farms belong to individual farmers (with salaried workers) inte-
grated into agricultural cooperatives. Following the selection,
site visits were conducted, and farm owners were approached
to seek permission for their workers to participate in a ques-
tionnaire survey. If permission was granted, a return date was
scheduled and questionnaires were distributed to each worker.
All the workers had labour contracts. The employer also acts
as a worker. To recruit participants, workers were previously
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informed of the research purpose, the identity of those in charge,
the subsequent use of the data and the confidentiality and privacy
rules. The evaluators are people trained in occupational health
and safety. They were previously prepared to address possible
cultural, ethical and social differences.

A coding scheme was drawn up of the qualitative variables for
the workers and their environment (table 1), as well as for the
questionnaire answers (online supplemental appendix 1-3).

Statistical analysis

Multiple correspondence analysis (MCA) and descriptive statis-
tical (with a ” test and Burt table) analysis were performed using
SPSS V.29 and XLSTAT2019 software, respectively. Binary and
multinomial logistic regression was discarded because of the
equation’s non-significant components.

Patient and public involvement
Patients or the public were not involved in the design, execution,
reporting or dissemination plans of our research.

RESULTS

As a summary of the Burt table (online supplemental appendix
3-3), table 2 shows the mode and frequencies for all the catego-
ries of each variable.

Olive grove workers, regardless of their characteristics or the
type of farm, are at a medium risk level for the different psycho-
social factors (around 57% on average). The low-risk level is the
next most common (around 36% on average). At the high-risk
level, on average, only 7% of individuals are found (only inten-
sive olive groves exceed 10% of individuals at this risk level;
table 2; online supplemental apendix 3-3).

Also, MCA has been used. For the model as a whole, the
average variance explained is 16.114% (by dimension), the
cumulative variance is 48.341% with a mean Cronbach’s o

28,140
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Special agrarian system affiliates (employees) by sex (Jaén-Spain). Average annual data accumulated up to September 2021/2022/2023.%

coefficient of 0.740 and a mean eigenvalue of 3.384. Therefore,
the model can be considered reliable. Table 3 shows the discrim-
ination values for each variable (the closer to 1, the more weight
the value has in the dimension) with respect to each of the three
model dimensions.

The first dimension captures mainly aspects of the social
working environment (relation, recognition, support, compen-
sation, control, mental load), whereas the second dimension
captures mainly work demands (rhythm, demands). The third
dimension is obviously more about physical status (weight,
BMI). As one can see, the leading variable in the explanatory
variables ranking for the variance of the homogeniser model
(‘mean’ column in table 3) is ‘thythm’ (0.336) since it presents
the highest discrimination, followed in descending order of
explanation by the variables ‘compensation’ (0.335), control
(0.301), ‘relations’ (0.276), ‘recognition’ (0.274) and ‘demands’
(0.237). Although, in general, the average discriminations are
small for the different qualitative variables of the individual, the
following stand out: ‘weight’ (0.236) and ‘BMI” (0.181). Graph-
ically, it is easier to see the relationships between the 65 catego-
ries studied (figure 2).

One can observe that, with the inclusion of a third axis, the
proximity relationship between categories does not vary much
with respect to the two-dimensional graph, except for the
greater distance of ‘O6’ in cluster 2, which, together with its low
discrimination in the three dimensions (table 3) and infrequency
(table 2), would make its relationship to this cluster’s psychoso-
cial categories irrelevant.

Cluster 1 includes three categories related to psychosocial
risks: Mob-L (69.92%), Mob-H (3.98%) and Dem-M (87.25%).
The mobbing variable has low discrimination values (table 3)
which, together with the low frequency of the Mob-H category,
would make it irrelevant in its relationships with other catego-
ries. This leaves only the ‘Dem-M’ category in its relationships
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Table 1 Qualitative variables of the workers and their environment
Variable Categories Coding
Age <25 years m
Between 25 and 40 years T2
>40 years T3

From 17.00 to 18.49 (kg/m?)—low weight WO
From 18.50 to 24.99 (kg/mz)—normal weight W1
From 25.00 to 29.99 (kg/m?)—overweight W2

Body mass index
(BMI:weight/heightZ)

From 30.00 to 34.99 (kg/m?)—chronic w3
overweight
From 35.00 to 39.99 (kg/mz)—premorbid W4
obesity
Crop area <5ha S1
Between 5 and 10 ha S2
>10ha S3
Cultivation system Traditional mountain olive grove 01
Traditional olive grove with slopes <20% 02
Traditional olive grove without slopes 03
Intensive olive grove 04
Super Intensive olive grove 05
Organic olive grove (Traditional) 06
Height <1.60m Al
Between 1.60 and 1.70m A2
>1.70m A3
Irrigation system Dryland RO
Irrigation R1
Origin African Afr
Spanish Spa
Eastern European EurE
Hispanic American His
Sex Male ML
Female F
Weight <70kg P1
Between 70 and 80kg P2
>80kg P3

with the environmental variables that most discriminate in the
model’s three dimensions (cultivation system ‘O’, height ‘A,
weight ‘P> and BMI ‘W’). BMI is a consequence of height and
weight. Furthermore, ‘O6” would be in another cluster. The
‘cultivation system’ (except O6) and ‘BMI’ could be considered
relevant.

DISCUSSION

About 45% of the workers assessed were immigrants (table 2)
of diverse nationalities (Moroccan, Algerian, Senegalese, Lithua-
nian, Romanian, Ecuadorian, etc). Half (50%) of these workers
were African, 38% from Eastern Europe and the rest Hispanic
Americans (12%). Such diversity of nationalities is often asso-
ciated with vulnerable groups.”’ These percentages coincide
with those of similar studies carried out on fruit and vegetable
workers?! %> 200 km from our study area.

The Burt table (online supplemental appendix 3-3) shows that
the majority of Spanish workers (167 out of 277 workers) are
in the T3 range (>40 years). This indicates the ageing of the
local population and that the immigrant population has occu-
pied this gap in the primary sector; however, this age problem
also occurs in the other nationalities. The causes can be a fall
in the birth rate and/or the depopulation of rural areas by the
children of agricultural workers due to a lack of motivation and

social status.?® It is important to focus on improving wages and
providing decent employment contracts to avoid precariousness
and a lack of interest in working in rural areas.**

Another aspect to highlight in this study is that most workers
are male. Only 15% of workers in this study are women
(table 2). Factors that could explain this** include family recon-
ciliation activities and that the main occupation of women is
in the olive-handling sector (agri-food industry); however, this
would be more for sociocultural reasons than because of gender
equality legislation.”” The development of family reconciliation
programmes (time flexibility, teleworking, reduced working
hours, psychological support and open communication within
the company) would especially help women balance their profes-
sional and personal lives.*®

A very important datum is excess weight (W2, W3, W4; table 2
and figure 1), which presents in almost 67% of the workers;
this coincides with other related studies on olive-growing in
Jaén.”” It shows that excess weight causes both musculoskeletal
and psychosocial disorders. Workers who are in good physical
condition, with no excess weight, have improved feelings of
well-being, making it easier for them to deal with the workday.*®
In addition, promoting health programmes based on healthy life-
styles (nutrition and fitness) would help reduce eating, cardio-
vascular and psychological disorders.”’

The psychosocial factor ‘demands’ refers to all the
psychological demands that the work entails including the
amount of work, the time available and interferences faced
in carrying out the work, such as interruptions and external
dependencies (online supplemental appendix 1-3). This
said, the 2022/2023 olive harvest season in Spain (south-
west Europe) experienced one of the most severe water defi-
cits in history (drought; figure 3). This has led to a drastic
reduction in olive production. Reduced production implies
less labour required for the harvesting and processing of
olives. Fewer workdays result in fewer economic resources
(less prosperity and fewer job demands) for agricultural
workers in the sector, and it even affects the prices of olive
oil (less supply and higher prices for consumers). Prosperity
and ‘job demands’ (online supplemental appendix 1-3) are
among other things, fundamental pillars of the psychoso-
cial conditions of workers,> so environmental factors are
directly related to them.*” In our study (table 2), about 90%
of workers have Dem-M, while 54.98% have MeL-L and the
rest MeL-M (there is no MeL-H). The decrease in workload
during the 2022/2023 season could explain the low mental
load in relation to task demands. The skills and abilities of
workers do not fit well with the demands of the 2022/2023
agricultural season. These facts are also supported by the
decrease in salaried workers (figure 1) in the province of
Jaén for three consecutive years. In addition, this coincides
with a severe drought in southwestern Europe (as already
mentioned).

The study results (the predominant average psychosocial risk,
except mobbing) suggest the importance of improving medium/
long-term preventive measures to reduce the risks of psychoso-
cial disorders in workers in this sector. This will improve injury
prevention. One of the many improvement actions that could
be carried out would be to implement sector-specific preven-
tive surveillance and control systems that ensure the physical
and mental health of workers in relation to the diseases they
suffer or may suffer from,*® together with continuing the peri-
odic assessments that are already conducted.’! In addition, inte-
gration and social support actions,** regularisation of personnel
when appropriate,” providing food assistance’® and maintaining
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Table 2 Frequency and mode for the different qualitative variable categories

Variable Category Frequency % Variable Category Frequency %
Sex* F 77 15.34 Mobbing* Mob-H 20 3.98
MLt 425 84.66 Mob-Lt 351 69.92
Age* m 52 10.36 Mob-M 131 26.10
T2t 232 46.22 Relations™* Rel-H 8 1.59
3 218 43.43 Rel-L 169 33.67
Height™ Al 44 8.76 Rel-M*t 325 64.74
A2 171 34.06 Health* Hea-H 38 7.57
A3t 287 57.17 Hea-L 149 29.68
Weight* P1 130 25.90 Hea-Mt 315 62.75
P2 157 31.27 Recognition*® Rec-H 69 13.75
P3t 215 42.83 Rec-L 168 33.47
BMI* Wo 2 0.40 Rec-Mt 265 52.79
W1 164 32.67 Autonomy* Aut-H 35 6.97
w2t 236 47.01 Aut-L 206 41.04
W3 87 17.33 Aut-Mt 261 51.99
w4 13 2.59 Emotional* Emo-H 156 31.08
Crop area™ S1 108 21.51 Emo-L 29 5.78
S2 75 14.94 Emo-M* 317 63.15
S3t 319 63.55 Support* Sup-Lt 295 58.76
Irrigation system RO 242 48,21 Sup-M 207 41.24
R1t 260 51.79 Compensation* Com-H 13 2.59
Cultivation system* 01 138 27.49 Com-L 179 35.66
02 148 29.48 Com-Mt 310 61.75
03t 186 37.05 Control* Con-H 24 4.78
04 13 2.59 Con-L 149 29.68
05 1 2.19 Con-Mt 329 65.54
06 6 1.20 Demands* Dem-H 44 8.76
Origin* Afr 113 22.51 Dem-L 20 3.98
EurE 86 17.13 Dem-Mt 438 87.25
His 26 5.18 Mental load* Mel-Lt 276 54.98
Spat 277 55.18 MeL-M 226 45.02
Rhythm* Rhy-H 10 1.99
Rhy-L 159 31.67
Rhy-Mt 333 66.33
* %2 test (p<0.05).
tMode.

BMI, body mass index.

Table 3 Discrimination values of the variables with respect to the three dimensions

Dimension Dimension

Variables 1 2 3 Mean Variables 1 2 3 Mean
Sex 0.007 0.000 0.000 0.003 Health 0.346 0.302 0.021 0.223
Age 0.002 0.017 0.074 0.031 Recognition 0.588 0.216 0.016 0.274
Crop area 0.007 0.003 0.031 0.014 Autonomy 0.368 0.141 0.010 0.173
Cultivation system 0.015 0.003 0.165 0.061 Emotional 0.264 0.162 0.005 0.143
Height 0.005 0.022 0.172 0.066 Support 0.358 0.001 0.012 0.124
Weight 0.004 0.036 0.668 0.236 Compensation 0.665 0.330 0.011 0.335
BMI 0.001 0.004 0.537 0.181 Control 0.541 0.345 0.019 0.301
Origin 0.016 0.017 0.186 0.073 Demands 0.245 0.452 0.013 0.237
Irrigation system 0.000 0.002 0.074 0.025 Mental load 0.637 0.000 0.006 0.214
Rhythm 0.478 0.515 0.014 0.336

Mobbing 0.080 0.046 0.047 0.058 Active total 5.106 2.962 2.083 3.384
Relations 0.476 0.349 0.002 0.276 % variance 24.315 14.106 9.920 16.114

BMI, body mass index.
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Figure 2 Relationship of all the categories studied in two and three dimensions (https://youtu.be/5hTAr4ZtI0Q). The MPF-related categories are
indicated by "A-purple’. Those referring to the individual characteristics of workers (age, sex, height, weight, BMI and origin) appear as ' A-green’.
Those related to the crop (crop area, cultivation system and irrigation system) are indicated by ‘+'. Clusters with the most discriminating significant
categories for each dimension (celestial arrows) can also be seen. BMI, body mass index; MPF, mini psychosocial factor.

a good working environment that avoids conflicts’ could help
reduce the average psychosocial risk detected in the present
study. Nonetheless, actions of this type are already offered by
the Spanish authorities, and it is clear that they do not reach
all of the vulnerable population. Spain is a country whose ORP
legislation strictly complies with the guidelines issued by the
European Union.'*

Psychosocial, organisational and musculoskeletal risk factors
are closely related.*® Reducing work pressure, introducing
breaks during the working day® and increasing risk assess-
ments*® would also be necessary improvement actions.

Currently, the food consumed in the European Union needs
requirements not only in terms of product quality (olives, tomatoes,

Sep-22

peppers, lettuce, etc) but also in terms of the conditions under which
they are produced.’” These conditions are subject to continuous
improvement and assessment in Andalusia (the southern region of
Spain), where interaction between local workers and immigrants is
high, as demonstrated in this and related research.* Fortunately,
the results tend towards good coexistence at work without the high
risks found in other agricultural sectors being apparent (fruit and
vegetable greenhouses in southern Spain).

If agricultural products are of good quality, farmed with
respect for the environment and obtained under healthy working
conditions, they are awarded the seal of being sustainable prod-
ucts,*® which is a distinguishing feature over products from third
countries. It is also a reason for this research.

Andalusia-Spain

Sep-22
600 P
Aug-23 Oct-22 Aug-23 22 Oct-22
Jul-23 Nov-22 Jul-23 Nov-22
Jun-23 Dec-22 Jun-23 Dec-22
May-23 Jan-23 May-23 Jan-23
Apr-23 Feb-23
Apr-23 Feb-23
Mar-23
Mar-23

= e = Accumulated rainfall (mm)

e Historical Accumulated rainfall (mm -1991/2020)

— Average temperature (C)

e= = Historical average temperature (C-1991/2020)

Figure 3 Andalusia climatic data 2022/2023. Also, historical average temperature and accumulated rainfall (1 991-2020).
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Regarding the limitations of this work, a second psychoso-
cial risk questionnaire would have complemented the research
with other variables that the MPF method does not include.
Other variables impacting the workers’ environment could have
been studied, such as the level of education, relationship with
other risks, family balance and the type of prevention service,
etc. Likewise, a higher response rate would have been desirable.
Finally, an update/compilation of Spanish legislation on ORP
may be necessary since this legislation dates from 1995 onwards
and the various updates are scattered over time.

CONCLUSION

Our research has revealed that the psychosocial conditions of
olive-grove workers in Jaén (Spain) are acceptable. There is no
high risk present in any of the variables studied, but there is a
medium risk. This is not a problem of legislation, but rather a
management issue, which prevents measures included in legisla-
tion from fully reaching the most vulnerable workers. Workers
who are in good physical condition and not overweight have
a better feeling of well-being. The average age of Spanish and
foreign agricultural workers is over 40 years old. In addition,
the extreme drought conditions of the 2022/2023 agricultural
season could have affected the demands placed on workers. This
last relationship is very relevant.

Acknowledgements We would like to express our great appreciation to Emilio
Ruiz and Victor Idoate. We also sincerely thank all of the farms and olive workers
who participated in this research.

Contributors MO-M: conceptualisation, research and writing original draft.
MG-G: supervision, methodology, research, writing-reviewing and editing.

MD-P: supervision, methodology, research, writing-reviewing and editing. AJC-F:
supervision, methodology, research, funding acquisition, project administration,
writing-reviewing and editing. All the authors have approved the submitted version
of the manuscript. AJC-F accepts full responsibility for the work and/or the conduct
of the study. He had access to the data and controlled the decision to publish. Also,
AJC-F is the guarantor.

Funding The authors would like to acknowledge the assistance received from
the 'Instituto Andaluz de Prevencion de Riesgos Laborales (IAPRL)', the Laboratory
Observatory in Andalusian Working Conditions in the Agricultural Sector (LASA),
University of Almeria (Research Project Number CTC 2022121599-CG301243).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved

by Bioethics Committee on Human Research at the University of Almeria
(Ref:UALBI02022/021). Participants gave informed consent to participate in the
study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. All data
relevant to the study are included in the article or uploaded as online supplemental
information.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Maria Olivencia-Manzano http://orcid.org/0009-0005-2417-5010
Marta Gémez-Galan http://orcid.org/0000-0003-2915-7418
Manuel Diaz-Pérez http://orcid.org/0000-0002-3872-0789

Angel Jesus Callejon-Ferre http://orcid.org/0000-0001-8868-6817

REFERENCES

1 Briones-Vozmediano E, Andrés-Cabello S, Escrig-Pifiol A, et a/. Agricultural work
and migration in Spain: socio-labour precariousness and health 20(AGROMISALUD
project). Gac Sanit 2020;Available:74-7.

2 Torres L, Ripa D, Jain A, et al. The potential of responsible business to promote
sustainable work — An analysis of CSR/ESG instruments. Saf Sci 2023;164:106151.

3 Hou J, DA 'S, Wei Y, et al. Work-family conflict and withdrawal behavior among
mainland China’s IT employees: the mediating role of emotional exhaustion and
moderating role of job autonomy. Ind Health 2023,61:112-24.

4 International Labour Organisation. Working on the hottest planet: the impact of heat
stress on labor productivity and decent work. 2019. Available: https://www.ilo.org/
global/publications/books/WCMS_768707/lang--es/index.htm

5 Varela RP, Apdohan AG, Balanay RM. Climate resilient agriculture and enhancing food
production: Field experience from Agusan del Norte, Caraga Region, Philippines. front
Sustain Food Syst 2022;6:974789.

6 Ghanian M, M. Ghoochani O, Dehghanpour M, et al. Understanding farmers’ climate
adaptation intention in Iran: A protection-motivation extended model. Land use policy
2020;94:104553.

7 Leka S, Torres L, Jain A, et al. Relationship Between Occupational Safety and Health
Policy Principles, Organizational Action on Work-related Stress and the Psychosocial
Work Environment in Italy. Saf Health Work 2023;14:425-30.

8 Dick RB, Lowe BD, Lu M-L, et al. Further Trends in Work-Related Musculoskeletal
Disorders: A Comparison of Risk Factors for Symptoms Using Quality of Work Life
Data From the 2002, 2006, and 2010 General Social Survey. J Occup Environ Med
2015;57:910-28.

9 European Agency for Safety and Health at Work. Psychosocial factors in the
prevention of work-related musculoskeletal disorders (msds). 2022. Available: https:/
osha.europa.eu/es/publications/psychosocial-factors-prevention-work-related-
musculoskeletal-disorders-msds

10 DuY, Baccaglini L, Johnson A, et al. Factors Associated with Musculoskeletal
Discomfort in Farmers and Ranchers in the U.S. Central States. / Agromed
2022;27:232-44.

11 de Diego-Cordero R, Romero-Saldafia M, Jigato-Calero A, et al. Looking for Better
(Job) Opportunities: A Qualitative Analysis of the Occupational Health of Immigrants
in Southern Spain. Workplace Health Saf 2021;69:198-207.

12 State Official Newsletter. Law 31/95, of november 8, on occupational risk prevention.
Spain Official State Gazette of November 10; 1995.32590. Available: https://www.
boe.es/buscar/pdf/1995/BOE-A-1995-24292-consolidado.pdf

13 Picornell-Buendia MR, Melero Martinez JM. Historia del cultivo del olivo y el aceite; su
expresion en la biblia [The history of oil and the growig of olive tree; as expressed in
the bible]. £ns Rev de La Fac de Educ de Alb 2014;155-81. Available: https://revista.
uclm.es/index.php/ensayos/article/view/380

14 Ministry of Agriculture, Fisheries and Rural Development. Andalusian olive grove
master plan. 2015. Available: https://www.juntadeandalucia.es/export/drupaljda/
Plan%20Director%20del%200livar.pdf

15 Ministry of Agriculture, Fisheries and Rural Development. Costs in olive groves. 2017.
Available: https://www.juntadeandalucia.es/export/drupaljda/estudios_informes/18/
01/Costes_en_explotaciones_de_olivar.pdf

16 Sanz-Cafiada J, Garcfa-Brenes MD, Barneo-Alcantara M. Mountain olive oil in jaén:
quality and value chain. tender final report. seville: the institute for prospective
technological studies, european union. part of the project study in the labeling of
agricultural land food products of mountain farmingcoordinated by fabien santini,
fatmir guri and sergio gémez y paloma (ipts, eu). 2013. Available: https://www.
google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=2ahUKEwjguoW
tvgHmMAhWKA2MBHZp-ATwQFjADegQIBBAC&url=http%3A%2F % 2Fdigital.csic.es%
2Fbitstream%2F10261%2F90567%2F1%2FTender%25200livar%2520Monta%
25C3%25B1a%2520Ja%25C3%25A9n_Sanz_GBrenes_Barneo_2013.pdf&usg=
AOvVaw 1y5NhloUxda6obGyZ7CcMy

17 Saaty TL. How to make a decision: The analytic hierarchy process. Eur J Oper Res
1990,48:9-26.

18 Ruiz E, Idoate VM. Psychosocial Factors Questionnaire. Mini Psychosocial Factors
(MPF). Pamplona: Ruiz Garcia E & Idoate Garcia VM, 2005.

19 Andalusia institute of cartography and statistics. 2023. Available: http://www.
juntadeandalucia.es/institutodeestadisticaycartografia/lineav2/web/

20 Hagen BNM, Sawatzky A, Harper SL, et al. Farmers Aren't into the Emotions and
Things, Right?: A Qualitative Exploration of Motivations and Barriers for Mental
Health Help-Seeking among Canadian Farmers. / Agromedicine 2022;27:113-23.

21 Montoya-Garcia ME, Callejon-Ferre A, Pérez-Alonso J, et al. Assessment of
psychosocial risks faced by workers in Almeria-type greenhouses, using the Mini
Psychosocial Factor method. App! Ergon 2013;44:303-11.

Olivencia-Manzano M, et al. Inj Prev 2024;0:1-8. doi:10.1136/ip-2024-045230

"ybBuAdoo Aq pa1oalold 1sanb Aq £20Z ‘82 J9qWBAON Uo /wod g uonuaaaidAiniuly/:dny wol papeojumoq ‘720z J8qWSAON 82 U0 0£ZSY0-1202-dIy9sTT 0T Se paysignd 1sii :aaid [u]


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0005-2417-5010
http://orcid.org/0000-0003-2915-7418
http://orcid.org/0000-0002-3872-0789
http://orcid.org/0000-0001-8868-6817
http://dx.doi.org/10.1016/j.gaceta.2021.08.002
http://dx.doi.org/10.1016/j.ssci.2023.106151
http://dx.doi.org/10.2486/indhealth.2021-0136
https://www.ilo.org/global/publications/books/WCMS_768707/lang--es/index.htm
https://www.ilo.org/global/publications/books/WCMS_768707/lang--es/index.htm
http://dx.doi.org/10.3389/fsufs.2022.974789
http://dx.doi.org/10.3389/fsufs.2022.974789
http://dx.doi.org/10.1016/j.landusepol.2020.104553
http://dx.doi.org/10.1016/j.shaw.2023.10.001
http://dx.doi.org/10.1097/JOM.0000000000000501
https://osha.europa.eu/es/publications/psychosocial-factors-prevention-work-related-musculoskeletal-disorders-msds
https://osha.europa.eu/es/publications/psychosocial-factors-prevention-work-related-musculoskeletal-disorders-msds
https://osha.europa.eu/es/publications/psychosocial-factors-prevention-work-related-musculoskeletal-disorders-msds
http://dx.doi.org/10.1080/1059924X.2021.1893880
http://dx.doi.org/10.1177/2165079920988005
https://www.boe.es/buscar/pdf/1995/BOE-A-1995-24292-consolidado.pdf
https://www.boe.es/buscar/pdf/1995/BOE-A-1995-24292-consolidado.pdf
https://revista.uclm.es/index.php/ensayos/article/view/380
https://revista.uclm.es/index.php/ensayos/article/view/380
https://www.juntadeandalucia.es/export/drupaljda/Plan%20Director%20del%20Olivar.pdf
https://www.juntadeandalucia.es/export/drupaljda/Plan%20Director%20del%20Olivar.pdf
https://www.juntadeandalucia.es/export/drupaljda/estudios_informes/18/01/Costes_en_explotaciones_de_olivar.pdf
https://www.juntadeandalucia.es/export/drupaljda/estudios_informes/18/01/Costes_en_explotaciones_de_olivar.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=2ahUKEwjgu9WtvqHmAhWkA2MBHZp-ATwQFjADegQIBBAC&url=http%3A%2F%2Fdigital.csic.es%2Fbitstream%2F10261%2F90567%2F1%2FTender%2520Olivar%2520Monta%25C3%25B1a%2520Ja%25C3%25A9n_Sanz_GBrenes_Barneo_2013.pdf&usg=AOvVaw1y5NhIoUxda6obGyZ7CcMy
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=2ahUKEwjgu9WtvqHmAhWkA2MBHZp-ATwQFjADegQIBBAC&url=http%3A%2F%2Fdigital.csic.es%2Fbitstream%2F10261%2F90567%2F1%2FTender%2520Olivar%2520Monta%25C3%25B1a%2520Ja%25C3%25A9n_Sanz_GBrenes_Barneo_2013.pdf&usg=AOvVaw1y5NhIoUxda6obGyZ7CcMy
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=2ahUKEwjgu9WtvqHmAhWkA2MBHZp-ATwQFjADegQIBBAC&url=http%3A%2F%2Fdigital.csic.es%2Fbitstream%2F10261%2F90567%2F1%2FTender%2520Olivar%2520Monta%25C3%25B1a%2520Ja%25C3%25A9n_Sanz_GBrenes_Barneo_2013.pdf&usg=AOvVaw1y5NhIoUxda6obGyZ7CcMy
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=2ahUKEwjgu9WtvqHmAhWkA2MBHZp-ATwQFjADegQIBBAC&url=http%3A%2F%2Fdigital.csic.es%2Fbitstream%2F10261%2F90567%2F1%2FTender%2520Olivar%2520Monta%25C3%25B1a%2520Ja%25C3%25A9n_Sanz_GBrenes_Barneo_2013.pdf&usg=AOvVaw1y5NhIoUxda6obGyZ7CcMy
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=2ahUKEwjgu9WtvqHmAhWkA2MBHZp-ATwQFjADegQIBBAC&url=http%3A%2F%2Fdigital.csic.es%2Fbitstream%2F10261%2F90567%2F1%2FTender%2520Olivar%2520Monta%25C3%25B1a%2520Ja%25C3%25A9n_Sanz_GBrenes_Barneo_2013.pdf&usg=AOvVaw1y5NhIoUxda6obGyZ7CcMy
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=2ahUKEwjgu9WtvqHmAhWkA2MBHZp-ATwQFjADegQIBBAC&url=http%3A%2F%2Fdigital.csic.es%2Fbitstream%2F10261%2F90567%2F1%2FTender%2520Olivar%2520Monta%25C3%25B1a%2520Ja%25C3%25A9n_Sanz_GBrenes_Barneo_2013.pdf&usg=AOvVaw1y5NhIoUxda6obGyZ7CcMy
http://dx.doi.org/10.1016/0377-2217(90)90057-I
http://www.juntadeandalucia.es/institutodeestadisticaycartografia/lineav2/web/
http://www.juntadeandalucia.es/institutodeestadisticaycartografia/lineav2/web/
http://dx.doi.org/10.1080/1059924X.2021.1893884
http://dx.doi.org/10.1016/j.apergo.2012.08.005
http://injuryprevention.bmj.com/

Original research

22 Callejon-Ferre AJ, Montoya-Garcia ME, Pérez-Alonso J, et al. The psychosocial risks of 31 Moda HM, Nwadike C, Danjin M, et al. Quality of Work Life (QoWL) and Perceived
farm workers in south-east Spain. Saf Sci 2015;78:77-90. Workplace Commitment among Seasonal Farmers in Nigeria. Agric 2021;11:103.
23 Hovey JD, Magafa CG. Exploring the Mental Health of Mexican Migrant Farm Workers 32 deJuanA, Barrio Anta G, Caballero P, et al. Health risk behaviors by occupation in
in the Midwest: Psychosocial Predictors of Psychological Distress and Suggestions for working population in Spain. Gac Sanit 2022;36:301-8.
Prevention and Treatment. J Psychol 2002;136:493-513. 33 Wang Y, Chen X. How much of racial/ethnic disparities in dietary intakes, exercise, and
24 Glasscock DJ, Rasmussen K, Carstensen O, et al. Psychosocial factors and safety weight status can be explained by nutrition- and health-related psychosocial factors
behaviour as predictors of accidental work injuries in farming. Work & Stress and socioeconomic status among US adults? JAm Diet Assoc 2011;111:1904-11.
2006;20:173-89. 34 Kok, Vroonhof P, Snijders J, et al. Work-related musculoskeletal disorders: prevalence,
25 European Agency for Safety and Health at Work. New risks and trends in the safety costs and demographics in the EU. Eur Risk Obs Rep Eur Agency Safety Health
and health of women at work. european risk observatory. a summary of an agency 2019;215:1831-9343.
report. 2014. Available: https://osha.europa.eu/en/publications/reports/new-risks- 35 TePoel M, Rohiman D, Shaw M. The Impact of Work Demand and Gender on
trends-osh-women Occupational and Psychosocial Stress in Hispanic Farmworkers. J Agric Saf Health
26 Oenning NSX, de Goulart BNG, Ziegelmann PK, et al. Associations between 2017;23:109-23.
occupational factors and self-rated health in the national Brazilian working 36 Liu X, Wang L, Stallones L, et al. Back pain among farmers in a northern area of
population. BMC Public Health 2019;19:1381. China. Spine (Phila Pa 1976) 2012;37:508-14.
27 Barneo-Alcantara M, Diaz-Pérez M, Gémez-Galan M, et al. Musculoskeletal Risks of 37 Lotter DW. Organic Agriculture. J Sustainable Agric 2003;21:59-128.
Farmers in the Olive Grove (Jaén-Spain). Agric 2020;10:511. 38 Marras WS, Hancock PA. Putting mind and body back together: a human-systems
28 European Agency for Safety and Health at Work. New risks and trends in the safety approach to the integration of the physical and cognitive dimensions of task design
and health of women at work. european risk observatory. a summary of an agency and operations. App/ £rgon 2014;45:55-60.
report. 2014. Available: https://osha.europa.eu/en/publications/report-work-related- 39 Ministry of Inclusion, Social Security and Migrations. Average total affiliates. 2023.
musculoskeletal-disorders-prevention-report Available: https://www.seg-social.es/wps/portal/wss/internet/EstadisticasPresupuestos
29 Makara-Studzinska M, Buczyjan A. Obesity as a civilization disease. fam Med Prim Estudios/Estadisticas/EST8/EST10/EST290/EST291
Care Re 2008;10:935-7. 40 Ministry of agriculture, fisheries and rural development. In: Andalusian Agro-Climatic
30 Henning-Smith C, Alberth A, Bjornestad A, et al. Farmer Mental Health in the US Information Network (RIA). Available.2023. Available: https://www.juntadeandalucia.
Midwest: Key Informant Perspectives. J Agromedicine 2022;27:15-24. es/agriculturaypesca/ifapa/riaweb/web/mapas
8 Olivencia-Manzano M, et al. Inj Prev 2024;0:1-8. doi:10.1136/ip-2024-045230

"ybBuAdoo Aq pa1oalold 1sanb Aq £20Z ‘82 J9qWBAON Uo /wod g uonuaaaidAiniuly/:dny wol papeojumoq ‘720z J8qWSAON 82 U0 0£ZSY0-1202-dIy9sTT 0T Se paysignd 1sii :aaid [u]


http://dx.doi.org/10.1016/j.ssci.2015.04.015
http://dx.doi.org/10.1080/00223980209605546
http://dx.doi.org/10.1080/02678370600879724
https://osha.europa.eu/en/publications/reports/new-risks-trends-osh-women
https://osha.europa.eu/en/publications/reports/new-risks-trends-osh-women
http://dx.doi.org/10.1186/s12889-019-7746-5
http://dx.doi.org/10.3390/agriculture10110511
https://osha.europa.eu/en/publications/report-work-related-musculoskeletal-disorders-prevention-report
https://osha.europa.eu/en/publications/report-work-related-musculoskeletal-disorders-prevention-report
http://dx.doi.org/10.1080/1059924X.2021.1893881
http://dx.doi.org/10.3390/agriculture11020103
http://dx.doi.org/10.1016/j.gaceta.2021.10.006
http://dx.doi.org/10.1016/j.jada.2011.09.036
http://dx.doi.org/10.13031/jash.11753
http://dx.doi.org/10.1097/BRS.0b013e318221e83f
http://dx.doi.org/10.1300/J064v21n04_06
http://dx.doi.org/10.1016/j.apergo.2013.03.025
https://www.seg-social.es/wps/portal/wss/internet/EstadisticasPresupuestosEstudios/Estadisticas/EST8/EST10/EST290/EST291
https://www.seg-social.es/wps/portal/wss/internet/EstadisticasPresupuestosEstudios/Estadisticas/EST8/EST10/EST290/EST291
https://www.juntadeandalucia.es/agriculturaypesca/ifapa/riaweb/web/mapas
https://www.juntadeandalucia.es/agriculturaypesca/ifapa/riaweb/web/mapas
http://injuryprevention.bmj.com/

Supplemental material

BMJ Publishi H%c%&ogﬁtlﬁ

imited (BMJ) disclaims all |
Vsnéuppfeme%)t I%a?'er}?gj wh%

gﬂlugé egnrgmnsi big%arisin from any reliance

pplied by the author(s)

Inj Prev

Questions
1. Are you in satisfactory health?
1-not all-/very-2 3-poor-4 5-normal-6 7-quite good-8
2. Are your relationships with your co-workers generally good?

1-not all-/very-2 3-poor-4 5-normal-6 7-quite good-8
3. Do you enjoy your work?
1-not all-/very-2 3-poor-4 5-normal-6 7-quite good-8

4. Do you have enough time to carry out your tasks?
1-not all-/very-2 3-poor-4 S-normal-6
5. Are you able to make decisions in your work?
1-not all-/very-2 3-poor-4 5-normal-6
6. Do you suffer any stress because of a co-worker?
1-not all-/very-2 3-poor-4 5-normal-6
7. Is your work commonly interrupted?
1-not all-/very-2 3-poor-4 S-normal-6
8. Are your efforts recognized by your superiors?
1-not all-/very-2 3-poor-4 5-normal-6 7-quite good-8
9. Do you have the right tools/other means to do your job?
1-not all-/very-2 3-poor-4 5-normal-6 7-quite good-8
10. Are you able to concentrate in your work?
1-not all-/very-2 3-poor-4 S-normal-6 7-quite good-8
11. Do you get too emotionally involved in your work?
1-not all-/very-2 3-poor-4 5-normal-6 7-quite good-8
12. Can you undertake your tasks at a reasonable rate?
1-not all-/very-2 3-poor-4 S-normal-6 7-quite good-8
13. Does any co-worker repeatedly mistreat any other?

7-quite good-8
7-quite good-8
7-quite good-8

7-quite good-8

1-not all-/very-2 3-poor-4 5-normal-6 7-quite good-8
14. Is your workload too heavy?
1-not all-/very-2 3-poor-4 5-normal-6 7-quite good-8

APPENDIX 1-3. MPF QUESTIONNAIRE'®

9-good-10
9-good-10
9-good-10
9-good-10
9-good-10
9-good-10
9-good-10
9-good-10
9-good-10
9-good-10
9-good-10
9-good-10
9-good-10

9-good-10

15. Do you have any means at your disposal that would help you improve your work?

1-not all-/very-2 3-poor-4 S-normal-6 7-quite good-8

MPF Method Variables

9-good-10

Risk Ratios

Autonomy (Aut), Compensation (Com), Control (Con),

>1<4 = High (H)

Emotional (Emo), Health (Hea), Mobbing (Mob), Recognition >4 and <7 = Medium (M)

(Rec), Relations (Rel), Rhythm (Rhy) and Support (Sup)

>7and <10 =Low (L)

Demands at work (Dem)

<1<4=High (H)

>4 and < 7 = Medium (M)
>7 and <10 =Low (L)

Mental Load (MeL)

<1<7=High (H)

> 7 and < 14 = Medium (M)
> 14 and <20 =Low (L)

Description of the variables assessed

Autonomy (Aut): the degree of worker autonomy or decision-making capacity (question 5).

Compensation (Com): referring to the appreciation between colleagues and clients, status control, moral
and economic recognition, assessment of effort and perceived competencies at work (questions 3 and 8).
Control (Con): Control over work includes developing the skills, learning, and training to effectively
respond to job demands and develop professionally (questions 5 and 12).

Demands (Dem): are all the psychological demands of the job including the amount of work, the time
available and interferences in carrying out the work, such as interruptions and external dependencies
(questions 4, 7, 10 and 14).

Emotional (Emo): is the degree of emotional involvement of the group in performing tasks and work
projects; this includes human interaction skills, teamwork, customer relations and high involvement in the
initial stages of projects (question 11).

Health (Hea): an assessment of the perception of individual and collective mental and physical health
(question 1).

Mental Load (MelL): the degree of requirement and intellectual effort at work is related to the demands
imposed, the amount of information, the attention required, and the complexity and subjective perception of
the difficulty. It is the result of adding the values of Support, Control, and Compensation, and subtracting
the value for Demands.

Mobbing (mob): refers to the presence or absence of behaviours that may lead to situations of mobbing or
harassment towards individuals who are part of the unit or group (questions 6 and 13).

Recognition (Rec): is the assessment made by directors and/or managers of the tasks performed and the
achievements of their subordinates (question 8).

Relations (Rel): considers the human and work interactions between individuals that are part of a unit,
together with the communication between them. This also includes relationships arising from interaction
with clients, if any (questions 2, 11 and 15).

Rhythm (Rhy): refers to the pace of work that workers have to follow individually and collectively while
performing tasks; this in turn relates to the psychological demands of the work: time limitation, work volume
and interruptions (questions 4 and 12).

Support (Sup): is the degree of fundamental work support received from peers and superiors: a positive
atmosphere, respect, and teamwork. It also involves help in resolving problems and technical doubts while
carrying out the different work tasks. (questions 2 and 9).
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APPENDIX 2-3. Sample Error.

N-Z§p-q

The proposed sample size was “n = —————
prop P dZ-(N-1)+23-p-q

”, where: p= is the expected frequency of the factor to

study. If not known, use p=0.5 (50%) that maximizes the sample size; d= precision or error admitted; q= 1-
p; N= total population; Za= 1.962 for a confidence level of 95%.
With values of d=5.0%, p=0.5 and a confidence level of 95%

B 54173 -1.9622-0.5-0.5
7 0.052- (54173 — 1) + 1.9622 - 0.5 - 0.5

Thus, the workers to study will be 383. During the field work, 2,000 interviews were carried out, the

n = 382.24

response rate being 25.10%; that is, 502 questionnaires were completed. For this reason, the admitted error
(d'") was less:

54173 -1.9622-0.5-0.5

T @7 (54173 — 1) + 1.9622 - 0.5 - 0.5

=502

So, d'=0.04358, which is equivalent to an accuracy of 4.36%.
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